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LOI CAM ON

Trong nhitng nim gin day cung v&i su phét trién cua dat nude, nganh xay
dung ciing theo da phat trién manh mé&. Trén khip céc tinh thanh trong ca nudc
cac cong trinh méi moc 18n ngdy cang nhiéu. D6i voi mot sinh vién nhu em viée
chon dé tai tot nghiép sao cho phu hop véi su phat trién chung ctia nganh xay
dung va phu hop v6i ban than 13 mot vin dé quan trong.

Véi sy dong ¥ va huéng din ctia Thay giao NGO PUC DUNG

Thay giaso NGUYEN TIEN THANH

em da chon va hoan thanh dé tai: TRUONG THPT LY THUONG KIET -
HA NOI dé hoan thanh duogc dd an nay, em da nhan duoc su giap do nhiét tinh,
su huéng dan chi bao nhiing kién thirc can thiét, nhitng tai liéu tham khao phuc
vu cho dd 4n ciing nhu cho thuc té sau nay. Em xin chin thanh bay t6 long biét
on siu sic clia minh d6i véi su gitp d& quy bau d6 cua cac thiy. Cling qua day
em xin duoc té long biét on dén ban linh dao truong Pai Hoc Dan Lap Hai
Phong, ban lanh dao Khoa X4y Dung, tit ca cac thay co gido di truc tiép ciing
nhu gian tiép giang day trong nhirng nam hoc vira qua.

Bén canh sy gitip d& cua cac thay co 1a sy gitp d& cua gia dinh, ban bé va
nhirng nguoi than di gop phan gitp em trong qué trinh thuc hién do an ciing nhu
sudt qua trinh hoc tip, em xin chan thanh cam on va ghi nhan sy gitp d& do.

Qua trinh thuc hién dd 4n tuy d3 cd ging hoc hoi, xong em khong thé
tranh khoi nhirng thiéu sot do tam hiéu biét con han ché va thiéu kinh nghiém
thuc té , em rat mong mudn nhin duoc su chi bao thém cua cac thﬁy co dé kién
thirc chuyén nganh ctia em ngay cang hoan thién.

Mot 1an nira em xin bay t6 1ong kinh trong va biét on su sic toi toan thé
cac thiy co gido, ngudi dd day bao va truyén cho em mot nghé nghiép, mot
cach séng, hudng cho em trd thanh mot nguoi lao dong chan chinh, ¢6 ich cho
dat nudc.

Em xin chan thanh cdm on !

Sinh vién : NGUYEN HAI DUONG

- 8 -

NGUYEN HAI DUONG-XD1801D



TRUGNG THPT LY THUONG KIET-HA NOI

s B2,
o e

PHAN I
KIEN TRUC (10%)

GIANG VIEN HUONG DAN : TH.S NGO bUC DUNG

SINH VIEN THU'C HIEN : NGUYEN HAI DUONG
MA SINH VIEN : 1412104052
LOP : XD1801D

NHIEM VU:

Phan kién tric:
THUYET MINH KIEN TRUC:

THIET KE KIEN TRUC CONG TRINH

BAN VE Al GOM:
KT —04: BAN VE MAT BANG TANG 3, 4, 5,6 + TANG MAI

KT —03: BAN VE MAT BANG TANG 1 + 2
KT —02: BAN VE MAT CAT CONG TRINH

KT —01: BAN VE MAT PUNG CONG TRINH.,MAT BANG TONG THE

9
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PHAN 1. KIEN TRUC
CHUONG 1: PHAN KIEN TRUC (10%)

Nhi¢ém vu:

e V¢ lai cac mat béng, mat dirng, mat cit

e Budc cot thay ddi tir 3,6m thanh 4.2m

e Chiéu cao tang 3,8m thanh 4,2m va 3,6m x 5

e Nhip 7m;2,6m;4m thanh 7,5m;2,8m;4,2m
1.1. Gi6i thi€u cong trinh

- Tén cong trinh : Nha 16p hoc 6 tang.

- Pia diém x4y dung: Cong trinh duoc xay dung tai Long Bién Ha Noi
,nam trén truc duong chinh cta thanh phé.

- Quy mo6 cdng trinh

Cong trinh ¢ 6 ting hop khdi quy mé twong dbi 16n, véi dién tich rong,
thoang 4 mat.

+ Chiéu cao toan b cong trinh: 24.6m (tinh tir c6t +0.00)

+ Chiéu dai : 73.15m

+ Chiéu rong: 14,5m

+ Cong trinh duoc xay dung trén mot khu dat da duoc san gat bang phing
va c6 dién tich xay dung 1060 m? .

- Chtc ning va cong suit phuc vu : Cong trinh dugc xay dyng nhim muc
dich phuc vu nhu cau hoc tap cua hoc sinh trong va ngoai thanh phé .

- Mit bang cong trinh: 14,5x73,15m voi hé théng budc cot 1a 4,2m. Chiéu
cao tang dién hinh 1a 3,6m st dung hé thong hanh lang bén. Do mit bing c6
hinh dang chay dai nén hai dau cong trinh dugc bé tri hai thang thoat hiém. Hé
thong cau thang ndy duoc che bdi mot dai kinh dé dam bao luén du anh sang tu
nhién va mang lai cho cong trinh vé dep kién truc.

1.2. Giai phap vé mit dirng va hinh khoi Kién tric cong trinh

_lo_

NGUYEN HAI DUONG-XD1801D



TRUGNG THPT LY THUONG KIET-HA NOI

- Cong trinh 1a mot khéi tong thé véi cip do cao thdng nhat tao cho cong
trinh c6 ddng uy nghi, d6 s6 nhung van mang ¢am nét kién trac, hién dai.

- Mit ngoai cong trinh dugce tao chi chit U,khdi trang tri va két hop mau
son rat dep mit . Vi thé cong trinh da dat dugc trinh do thadm my cao ,dem lai
my quan cho dudng phé dac biét dem lai bo mat hién dai cho thanh phé Ha No1

Tang 1 : 4.2m

2,3,4,5,6 :cao 3.6m

Giai phap mat dung :

Mit dimg nha duogc thiét ké don gian hanh lang ctia nha duogc thiét ké
theo kiéu hang lang bén
1.3. Giai phap giao thong va thoat hiém ciia cong trinh

- Giai phap giao thong dimg: Cong trinh can dam bao giao thong thuin
tién, v&i nha cao tang thi hé thong giao thong dung dong vai trd quan trong.
Cong trinh  duoc thiét ké hé théng giao thong dting dam bao yéu cau trén. Hé
théng giao thong dung cia cong trinh bao gdm 3 cau thang bo (duoc bd tri ¢ 2
dau nha va ¢ gira nhd) mot thang may.

- Giai phéap giao théng ngang: Str dung hé théng hanh lang gitta: Hanh
lang bién xuyén sudt chiéu dai cong trinh tao diéu kién thun loi cho su di lai va
giao thong gitta cic phong. Cau thang dugc b tri bén canh hanh lang nham tao
ra su thong nhat giita hé théng giao théng ngang va ding nham dam bao di lai
thudn tién trong mot ting va giira cac ting v4i nhau.Hé thong hanh lang giita ¢o
bé rong 4,5 m tao khoang cach sinh hoat giao théng chung rong rai

- Gidi phdp thodt hiém: Cb hai cau thang thoat hiém dam bao an toan khi
c6 su cb xay ra.

1.4. Giai phap thong gi6 va chiéu sang tw nhién cho céng trinh :

- Thong gio :

Thong hoi thoang gid 1a yéu cau vé sinh bao dam sirc khde moi ngudi lam viéc

duoc thoai mai, hiéu qua

NGUYEN HAI DUONG-XD1801D
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+ V& quy hoach: xung quanh trong hé thng cdy xanh dé dan gi6 ,
che ne‘ing,cha‘in bui , chéng on
+ V& thiét ké: cac phong déu dugce don gid truc tiép va td chic 15
ctra , hanh lang dé dan gi6 xuyén phong
- Chiéu sang:
Cac phong déu duoc 1dy anh sang tu nhién va liy sang nhan tao viéc liy sang
nhan tao phu thudc vao mét vudng san va léy theo tiéu chudn (theo tiéu chuan hé
s6 chiéu sang k=1/5=S . lhy sangl Ssan)-
- Tai vi tri cau thang chinh ¢ bd tri khoang trong vira 14y anh sang cho
cau thang, vira 14y 4nh sang cho hé thong hanh lang.
- Ngoai dién tich cira dé 1ay anh sang tu nhién trén ta con bé tri 1 hé thong

bong dén neon thip sang trong nha cho cong trinh vé budi tdi

1.5. Giai phap so bd vé hé két cau va vat liéu xdy dwng cong trinh

- Giai phap so bo lya chon hé két cau cong trinh va cu kién chiu luc
chinh cho cong trinh: khung bé téng cdt thép, két cau gach

- Giai phap so bd lya chon vat li¢u va két cAu xay dung: vat li€u st dung
trong cong trinh chu yéu la gach, cat, xi mang , kinh... rat thinh hanh trén thi
truong
1.6. Giai phap ky thuit khac :

- Cép dién: Ngudn cap dién tir lu6i dién ctia Thanh Phé két hop véi may
phat dién dung khi mét dién ludi, cac hé théng day dan dugc thiét ké chim trong
tuong dua to1 cac phong

- Cap nude: Heé théng cip nudce gin voi hé thdng cdp thoat nudc cua thanh
phé, dam bao luén cung cip nude day du va lién tuc cho cong trinh. Hé thong
cap nudce duoc thiét ké xuyén xubt cic phong va cac ting. Trong mdi phong déu
c6 cac 6ng dimg ¢ phong vé sinh xuyén thing xudng tang k¥ thuat. Hé thong
diéu khién cap nudc duoc dit & tang ky thuat. Trong mdi phong co trang thiét bi

v¢ sinh hién dai bao ddm lu6én ludén hoat dong tdt.
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- Thoat nuéc: Gom c6 thoat nudec mua va thoat nude thai
+ Thoat nudc mua: gdm co cac hé thong sé nd din nude tir cac ban cong ,
mai , theo dudng 6ng nhwra dat trong twong chay vao hé thong thoat nudc
chung ctia thanh phd
+ Thoat nudc thai sinh hoat: yéu cau phai c6 bé ty hoai dé nudc thai chay
vao hé thong thoat nudc chung khong bi nhiém ban. Pudng dng dan phai
kin, khong 10 ri...
- Réac thai:
+ H¢ théng khu vé€ sinh tu hoai
+ BO tri hé thong thing rac cong cong
1.7. Két Luan
- Cong trinh duoc thiét ké dap ung t6t cho nhu cau day va hoc tip cua can
bd gido vién va hoc sinh.Cong trinh ¢6 canh quan hai hoa, dam bao vé my thuat
va do bén virng, kinh té. Bao dam moi truong day va hoc cho gido vién va hoc

sinh.

NGUYEN HAI DUONG-XD1801D



TRUGNG THPT LY THUONG KIET-HA NOI

s B2,
o e

PHAN II:
GIAI PHAP KET CAU (45%)

GIAO VIEN HUONG DAN: TH.S NGO PUC DUNG

SINH VIEN THUC HIEN : NGUYEN HAI DUONG

MA SINH VIEN : 1412104052
LOP : XD1801D
NHIEM VU:

1. THIET KE SAN TANG 3
2. THIET KE KHUNG TRUC 15
3. THIET KE MONG KHUNG TRUC 15
4. THIET KE CAU THANG BO TANG 2-3 TRUC 9-10
BAN VE GOM:
KC —01: KET CAU SAN TANG 3
KC — 02 : KET CAU KHUNG TRUC 15
KC —03: KET CAU MONG KHUNG TRUC 15

KC — 04: CAU THANG BO TANG 2-3 TRUC 9-10

_14_
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CHUONG 2. PHAN KET CAU (45%)

Nhiém vu:

Thiét ké san ting 3

Thiét ké khung tryc 15

Thiét ké mong truc 15

Thiét ké cau thang bo truc 9/10 ting 2 1én 3
1. SO BO PHUONG AN LUA CHON KET CAU
1.1. Phwong an lya chgn

Véi nhip < 9 m thi viéc st dung hé két cau bé tong cdt thép co gia thanh
ha hon, viéc thi cong lai don gian, khong doi hoi nhiéu dén cac thiét bi may méc
qué phtc tap.

Viy ta chon giai phap két cAu khung bé tong c6t thép voi: Cac cau kién
dang thanh Ia cot, dam...Céc ciu kién dang phéng g(‘A)m tAm san cd sudn, con
tuong 14 cac tam tudng dic c6 16 cira va déu 1a tudng ty mang; Cau kién khong
gian v6i 16i cing 13 10ng thang may bang bé tong cbt thép 1a hop 1y hon ca vi hé
két cau ctia cong trinh c6 nhip khong 16n, quy mé cong trinh & mirc trung binh.
1.1.2. Kich thuéc so bd ciia két cau (cdt, dAm, san, vach,...) va vit liéu

a) Dam:

*DAm ngang nha:

- Nhip CD:
hg = (1/12+1/8)x7500 = (625+938)mm => Chon h = 700 mm
b =(0,3+0,5)h, chon b = 220mm

- Nhip BC:
hg = (1/12+1/8)x2800 = (233+350)mm => Chon h = 300 mm
b =(0.3+0.5)h, chon b = 220mm
Viy dam chinh c6 kich thudc 220x700
Dam doc va dam hanh lang chon kich thudc 220x300

_15_
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4200 |

5150

{éa d

4200 4200

b) Cot: © © ©
Tai1 trong tdc dung nén cdt tinh theo cong thirc:
N=F. (n.gs+ Qm)
Trong do:

-n: sb téng
- F : dién tich tiét dién tac dung vao cot
- Chon bé tong B25 c6 Ry, = 14,5 Mpa
- (s : Tai don vi trén 1m” san ting.( 0,8 — 1,2 T/m?*)
- Om: Tai don vi trén 1m? san mai.( 0,6 — 0,8 T/m?)
N=515x4,2x((5bx1+0,7)=1233T
Vay dién tich tiét dién ngang cot :

A= k.% =1, 2% =1020,41(cm?)

- Tang 1, 2, 3, cac cot chinh truc D & C ¢ tiét dién: 220 x 500
- Tang 4, 5, 6, cac cot chinh truc D & C ¢ tiét dién: 220 x 400
-Tang 1, 2, 3, 4, 5, 6 cac cot phu truc B & A tiét dién : 220x220
c¢) San:

A 14 14 ? \ ~ 4 D
Chon so b kich thudc cua san theo cong thuce: h, = EI

+ Ban ké 4 canh chon m = (40 + 45) = m =40
+ D phu thudc tai trong D = (0,8 + 1,4) chon D = 1
Vay : 1*4,2/40=0,10m => chon h, =10cm

_16_
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1.2. Tinh toan tai trong

1.2.1. Tinh tai

a) Tinh tai trén 1m” san ting duoc lap thanh bang

Bang 2 - 1: X4c dinh tai trong céc cau kién

CAu kién Céc 16p tao thanh N g
San cic | Lop gach lat nén 8 =1,2cm y = 1800kg/m® 11 | 23,76 kg/m’
tang Lop vira 16t & =1,5cm y =1800kg/m® 1.3 | 35,1 kg/m’
Lép BTCT san & =10cm y =2500kg/m’ 11 | 275 kg/m?
Lép vita trét trin & =1,5cm y =1800kg/m?® 13 |351kg/m’
* Téng tinh tdi tinh todn ( qs) 368,96 kg/m”
San mai | -Lép gach 14 nem & = 1,2cm y = 2000kg/m® | 1.1 | 26,4 kg/m*
-Vira 16t day 1,5 cm y = 1800kg/m® 1.3 | 35,1 kg/m’
- Vita chéng thdm , § = 2cm
¥ = 1800kg/m’® 1.3 | 46,8 kg/m?
-BT than xi 8 = 4cm y =1200kg/m®
_BT san & = 10cm y = 2500kg/m’® L1 |528kg/m"
-Trat trdn 1,5cm y=1800kg/m? L1 | 256 kgim’
1.3 | 35,1 kg/m?
* Tong tinh tdi tic dung lén Im® sin( qs) 4522 kg/m
Tuong Xay tuong day 220: 0,22*1800 1.1 | 330 kg/m’
220 Trat tuong day 15: 0,015%1800%*2 1.3 | 70,3 kg/m?
Téng (g1) 400,3kg/m?
Tuong | Twong séné 110: 0,11*1800 1.1 | 165 kg/m?
110 Trat tuong day 15: 0,015%1800%*2 1.3 | 70,3 kg/m?
Téng 235,3 kg/m?
Dam doc | Bé tong cot thép 0,30%0,22%2500 1.1 | 181,5 kg/m
300x220 | Trat dim day 15: 0,015%( 0,35+ 1.3 |32,29 kg/m
0.11)*2*1800
* Tong (gp) 213,8 kg/m
_ 17 -
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TRUGNG THPT LY THUONG KIET-HA NOI

b)Xac dinh tai trong tinh truyén vao khung:

*Tai trong phan b
Vi tinh tai san g = k*qs*l;
V61 hoat tai san G =k*qn*l;

qy Tinh tai tiéu chuan

On Hoat tai tiéu chuan.

-V6i tai hinh thang k=1-2p°+B% voip = 2LI| =4,2/(2*7,5)=0,28
2

k =1-2*0,28" + 0,28° =0,86
-V6i tai hinh tam giac k = 5/8
l;: Po dai canh ngin

l,: DO dai canh dai

li:Do dai tinh toan

SO PO TRUYEN TINH TAI VAO KHUNG K15 TANG MAI

LT f N 1
S - o i w1

QI =062 62 || 0303

q— - A —
B 01 o4 ]
@77 y— T T T O O O T L Ny L T T LN
b= f | T

gl a1 SLlos jmi

g —95 02 |-0303 [

q- | —  —
H?y = ]
77 R ~Ns T
Go gml & gm2 G

Béang dién tich cac 6 san
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TRUGNG THPT LY THUONG KIET-HA NOI

01 k =0,86 Se1 = (3,9+7,5).2,1/2 [ 11,97 m’
02 k =5/8 Ss2 =4,2.2,1/2 4,41 m*
03 k=0,86 Se3 = (4,2+1).1,4/2 | 3,64 m°
04 k=5/8 Ss4=2,8.1,4/2 1,96 m°
Bang 2- 2 :Phan tai khung K15(Tinh tai ting méi)
Tén tai Cac tai hgp thanh Gia tri
Tang mai
Do tai trong tir san truyén vao duéi dang hinh
thang v6i tung d6 16n nhat :0,86.q..1:= | 1633,34kg/m
. 452,2x4,2x0,86
am Do trong luong tudng thu hdi cao trung binh 1,08
m: 400,3x1,08 432,32kg/m
Téng 2065,66 kg/m
Do tai trong tir san truyén vao duéi dang hinh
thang voi tung d6 16n nhit : 5/8. q.li| 791,35 kg/m
) =5/8x452,2x2,8
am Do trong luong tudng thu hdi cao trung binh
0,68m : 400,3x0,68 272,2kg/m
Tong 1063.55kg/m
Do dam doc truyén vao: gq.l; = 213,8x4,2 897,96 kg
Do tudng chan trong mai: g.hy.l; = 400,3x0,3x4,2 | 504,38kg
Do san truyén 16n vao: gs.Ss, =452,2x4,41 1994,2kg
GD Do san, tuong sénd nhip 0,6m:gs.li.h; =|1139,54 kg
452,2x4,2x0,6 493,5 kg
Do tuong séno cao 0,5 m : g7.1;.h; = 235,3x4,2x0,5
Tong 5029,58 kg
- 19 -

NGUYEN HAI DUONG-XD1801D




TRUGNG THPT LY THUONG KIET-HA NOI

Do dam doc truyén vao: gq.l; = 213,8x4,2 897,96 kg
Do 6 san truyén vao:
cC Os-(Ss2 + Ss3)= 452,2x(4,41 + 3,64) 3640,21 kg
Tong 4538,17 kg
Do dam doc truyén vao: gq.li= 213,8x4,2 897,96 kg
Do trong lugng tuong:gr.S+= 400,3x0,3x4,2 504,38 kg
Do 6 san truyén vao:gs.Ss3= 452,2x3,64 1646 kg
GB Do  san tuong  sénd  nhip  0,6m | 1139,54 kg
:0s.Ss=452,2x4,2x0,6 493,5 kg
Do tuong sénd cao 0,5 m : gr.l;.h; = 235,3x4,2x0,5
Téng
4681,38 kg

SO PO TRUYEN TINH TAI VAO KHUNG K15 TANG 2 = 6

D ©

Bang 2- 3 :Phan tai khung K15(Tinh tai tir ting 2 dén tang 6)

_20_
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Tén tai Cac tai hgp thanh Gia tri
Tang2 + 6
Do tai trong tir san truyén vao dudi dang hinh
thang voi tung d6 16n nhat: 0,86.0s.1,=
0,86x368,96x4,2 1332,68
01 Do trong luong tudng truyén vao: gr.hy = kg/m
400,3x(3,6-0,6)
1200,9kg/m
Tong 2533,58kg/m
Do tai trong tir san truyén vao dudi dang hinh tam
gidc v6i tung do 16n nhat:5/8.qs.l;
% 5/8x368,96x2,8 645,68 kg/m
Tong 646kg/m
Do dam doc truyén vao: gq.li = 213,8x4,2 897,96 kg
Do trong lugng tuong:gr.h.k.l (k hé s giam 16
GD crak=0,7) = 400,3x(3,6- 0,3)x0,7x3,98 3883 kg
Do 6 san truyén vao: gs.Ss, = 368,96x4,41 1627kg
Téng 6408 kg
Do dam doc truyén vao: gp.l; =213,8x4,2 897,96 kg
Do trong luong tuong:400,3x(3,6-0,3)x0,7x3,98 3883kg
GC Do san truyén vao:
0s-(Sz + S3 )= 368,96x(4,41+3,64) 2970 kg
Tong 7751 kg
Do dam doc truyén vao:gp.li= 213,8x4,2 897,96 kg
Do trong lugng lan can:gt.St= 235,3%x4,2x0,9 889,43kg
B Do san truyén vao: gs.S;=368,96x3,64 1343 kg
Tong 3130kg
1.2.2. Hoat tai
Hoat tai tinh trong tiéu chuan Viét Nam
Bang 2 - 4 : Bang hoat tai tiéu chuan
- 21 =
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fc

[id

SH Hoat tai p Heé s tin p
i (kg/m?) @y | (kg/m?)
1 | San mai dbc 75 1,3 97,5
2 | San cac phong 200 1,2 240
3 | San hanh lang 300 1,2 360
4 | San vé sinh 200 1,2 240
Truong hop HT 1 (Mai )

D) © ' B
N I — =
§ [ |63 63 ‘EE
is) ] e
. | e S H
S | =63 {63
| | I
) || S 7
1o |
a5 |
@ = . ! |
P p2 Pc Ps
NN EN
D ©

Trwong hop HTI Téng 2, 4, 6
Trwong hop HT2 Tang 3,5
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D ©
7500 2800
O = \ 777\
§ —62 1 62— \
@ eI
3 —=l] ] 61 PE=| |
g —62 o2 |
@ e —
P p3 P P
Y O B
(») © (=Y

Trwong hop HT2 Tang 2, 4, 6
Trwong hop HTI ting 3,5

D) © B

7500 2800
= \ | |
g \ IF&3Y 83
B f——— e
= | N

\ \ \
Po Pe pa  Pe

B ——
) ©
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Bang 2- 4 :Phan tai khung K15(Hoat tai tir ting 2 dén ting mai)

Hoat tai 1 tAng mai
Tén tai Cach tinh Két qua
P1 Do tai trong tlr san mai truyén vao dudi dang hinh tam
gidc v6i tung do 16n nhat: k.p™.I; = 5/8x97,5x2,8 170,6 kg/m
P'sm= Pcm | Do san truyén vao: p".Sss= 97,5%3,64 355 kg
Pom Do tai trong cta sénd truyén vao:
p".l;.1 = 97,5%0,6x4,2 245,7 kg
Hoat tai 2 tAng mai
Tén tai Cich tinh Két qua
P2 Do tai trong tir san truyén vao dudi dang hinh thang véi
tung do 16n nhat: k.p".I; = 0,86x97,5x4,2 352,2 kg/m
Pom= Pcm | Do san truyén vao: p".Ss,= 97,5x4,41 429,9 kg
Pem Do tai trong ctia séno truyén Vélozptt.li.l =97,5x0,6x4,2 | 245,7 kg
HT 1 ting 2, 4, 6 + HT 2 ting 3,5
Tén tai Cach tinh Két qua
P3 Do tai trong tir san truyén vao dudi dang hinh thang véi
tung do 16n nhat: k.p™.I; = 0,86x240x4,2 866,8 kg/m
Ppo=Pc | Do san truyén vao: p".Ss= 240x4,41 1058,4 kg
HT 1 tang 3,5+ HT 2 tang 2, 4, 6
Tén tai Cach tinh Két qua
Pa4 Do tai trong tir san truyén vao dudi dang hinh tam giac
v6i tung d6 16n nhat: k.p™.I; = 5/8x360x2,8 630 kg/m
Pc=Pg | Do san truyén vao: p'.Ss= 240x3,64 873,6 kg
1.2.3. Tai trong gio
- 24
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TRUGNG THPT LY THUONG KIET-HA NOI
Theo cach chon két ciu ta chi xét gié song song v6i phuong ngang : theo tiéu
chuin Viét Nam(2737-1995)
g=nWuk.C.B
Céc hé sd nay ldy trong TCVN 2737-1995 nhu sau :
n=1,2 (hé s6 do tin cay)
B = 4,2 m: budc cot
C = 0,8 (phia gi6 day)
C’ = 0,6 ( phia gi6 hut)
Wo = 95 kg/m? gia tri ap luc gi6 (Ha Noi thudc ving IIB)

k:hé s6 ké dén su thay d6i ap luc gié theo chiéu cao (Bang 5 TCVN-2737)

tra cho truong hop dia hinh dang B (c6 mét sb vat can thua thot).

Bang 2 - 5 : Phan tai khung K15(hoat tai gi0)

+ Phia don gio:

Gia tri

Té.n Cao trinh K n Wo C B tinh
tai toan
kg/m

(o] 5,6 0,894 1,2 95 0,8 4,2 342

Jz 9,2 0,981 1,2 95 0,8 4,2 375

03 20,6 1,135 1,2 95 0,8 4,2 434

Q4 24,2 1,168 1,2 95 0,8 4,2 447

Js 27,8 1,200 1,2 95 0,8 4,2 459

Js 31,4 1,228 1,2 95 0,8 4,2 470

- 25 -
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+ Phia hut gi6:

TRUGNG THPT LY THUONG KIET-HA NOI

Gia tri
T(:A:.n Cao trinh K n Wo c B tirﬁh
tai toan

kg/m
01 5,6 0,894 1,2 95 -0,6 4,2 256
(o 9,2 0,981 1,2 95 -0,6 4,2 281
U3 20,6 1,135 1,2 95 -0,6 4,2 326
J4 24,2 1,168 1,2 95 -0,6 4,2 335
Os 27,8 1,200 1,2 95 -0,6 4,2 344
Js 31,4 1,228 1,2 95 -0,6 4,2 352

Qui doi tai trong gié phan bd tai mai déc thanh lyc tap trung tai ntit khung W

Véi o= 30° H=31,4m= k=1,228; L=10,3 m = H/L=31,4/10,3=3,04
Tra TCVN 2737-1995 két hop noi suy ta duge Ce = -0,6
Phia gi6 day: W4=1,2*4,2*95*1,228*(0.8*0.5 - 0,6*2,8)= - 752 kG

Phia gi6 hut: W,=1,2*4,2*95*1.228*(0.6*0.5 + 0.8*2,8)= 1493 kG

W :n.B.Wo.kZ Ci.hi

1.2.4. Lap so @6 cac trwong hop tai trong:

va C¢=-0,8
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5029 4538
4681
2065 1063
L o
S
6408 7751 3
3130 Q
2533 646
Ll ]
S
6408 7751 2
3130 Q
2533 646
I ] 1
S
6408 7751 3
3130 S
2533 646
L] ]
7751 S
6408
3130 @
2533 646
I
S
6408 7751 3
3130 =
2533 646
I ] 1
o
o
[{e]
Yol
STTT ooy
\ 7410 \ 2845
TINH TAI
Tai trong tap trung (kg)

Tai trong phan bd déu ( kg/m)
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245

355

355
170
1 ]
1058,4 1058,4
866
873.9 873,6
630
1058,4 1058,4
866
873.9 873,6
630
1058,4 1058,4
866
ST ST ey
| 7410 | 2845 |
HOAT TAI 1
Tai trong tap trung (kg)

Tai trong phan bd déu ( kg/m)

3600

3600

3600

3600

3600

5600
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429,9 429,9 545 7
352,2
| N A I O _
S
873,6 3
873,6
630 «
o
1058 1058 2
866 ™
3
873,6
: 873,6 ©
630 @
o
1058 1058 2
866 @
S
873,6 3
873,6
630 «
o
o
(o]
Lo
T e %
| 7410 { 2845 {
HOAT TAI 2
Tai trong tap trung (kg)
Tai trong phan bo déu ( kg/m)
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1493
752
o
470 352 3
(92
o
o
459 344 Q
o
447 335 et
o™
o
o
(o]
434 326 ™
o
o
375 281 9
7 7 8
324 || 256 | N
g
L ) ~
o
=
ST ey 7 /
t 7410 | 2845
GIO TRAI
Tai trong tap trung (kg)

Tai trong phan bd déu ( kg/m)
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1493 752

352 470 §
(40]
S
344 459 3
335 447 S
(40]
o
o
326 434 ™
S
281 375 ©
(40]
256 N Y 8
q

o_.
o
—

Yoroa TZT7 T T

| 7410 | 2845 [
GIO PHAI
Tai trong tap trung (kg)

Tai trong phan bd déu ( kg/m)
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2. TINH TOAN SAN

Trén mot san dién hinh, véi cac 6 san co kich thudc khac nhau nhiéu ta
can phai tinh todn cu thé cho timg 6 ban,vdi nhimng 6 ¢6 kich thude gan gidng
nhau ta chi can tinh cho 1 6 dién hinh 16n nhét, cic 6 ban gidng nhau s& chon
vao mot nhém

Vi 6 ban binh thuong san dugc tinh theo so dd khép déo dé tan dung kha
nang tdi da cta vat liéu.Véi 6 san phong vé sinh va toan bo 6 san mai do yéu cau
vé mit chéng thim nén phai tinh theo so do dan hoi.

- Vat li€u tinh toan :

Theo Tiéu chuan xdy dung TCVN5544-2012, muc nhitng nguyén tic lua
chon vat liéu cho két ciu nha cao tﬁng.

+Chon bé tong B25 c6 Rb = 14.5 Mpa, Ry= 1,05 Mpa.

+ C6t thép: Thép chiu luc AIl ¢6 Rs = Rgc = 280 Mpa.

Thép dai va thép san: Al c6 Rs = Rsw =225 MPa va Rad = 180 Mpa
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1000

F—————— S R B -1 Qs 1 “
| ) S
- %E/ iy 8 ] M{
§[ / % ¥ ]
| |
| | —
‘ \ L
S . | H 4
}l 7500 1[
Qs
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2.1.1. S6 liéu tinh toan.
-Lua chon kich thudc:
Chon chiéu day cua ban san: § = 10 cm

-Xét ti s6 2 canh 6 ban: L _0 1,6 <2 = Ban lam viéc theo 2 phuong,

1

o1

>
Ul

-Nhip tinh toan cua san:
lp=1-by=7,5-0,22=7,28 (m).
Iy =11-bg=4,5-0,22=4,28 (m).
-T4ai trong tinh todn cua san:
+Tinh tai san = 0,36896 T/m’ = 368.96 KG/ m’
+Hoat tai san = 0,24 T/m” = 240 KG/ m
+Tai trong toan khdi = 0,609T/m* = 609 KG/ m?
2.1.2. Xac dinh ni luc
Nhip tinh toan theo hai phuong la:
lo1 = 1;-0,11-0,15=4.5 - 0,11 -0,15=4,24 (m).
loo=1,-2.0,11=7,5-2.0,11 =7,28 (m).
Tdng tai trong tac dung 1én san 1a: q=609(KG/m?)

o 7,28
- Xeét ty so: IO—2 =——=171<2 =>Ban ké 1am viéc hai phuong.
01
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Tra cac hé so trong bang 2 -2: sach san suon bé tong toan khéi trang 23.

o=Mz_o ag5;p ~Mu_1p M _gess
Ml Ml |vll

A]_ =B;|_ =1, Ag =Bg =O,645

Chon M1 lam 4n sb chinh:

Mo6men M; duoc xac dinh theo cong thirc sau :

Mo Gz ~lo) _ 01 4 M+ M), + (M, £ M, + M)l
12 - 1 Al B1/7:702 2 A2 B27°701

M. = 0151315, — los)
' 12.D

Khi cbt thép chiu mémem dwong dit theo mdi phuong trong toan bo 6
ban,ta xac dinh D theo cong thic :
D=(+A+B)l,+(28+A, +B,)l,
=(2+1+1).7,28+(2.0,445+0,645+0,645).4,24=38,36

Thay vao (1) :
M. q.I§1.(132.I.(|§ —ly) _ 6,094, 2;1;(2;;38—4, 24) _ 418(KG.m)
M, = 418(KG.m).
M, =0.M, =0,445.4,18 =186( KG.m).
M, =My, = A.M, =1.4,18=418(KG.m).
M,, =Mg, =AM, =0,645.4,18 = 269(KG.m).
2.1.3. Tinh c6t thép cho san.
*).Tinh c6t thép theo phwong canh ngin: M;= 418( KGm)
- Gia thiét ap=2cm, hy=10-2 =8 (cm)
n = Rb.t:hoz ) 1454x11£2)(2)0x82 =0.045< ar=0439
=> ¢ =051+.1-2a, ) =0,976
Dién tich tiét dién ngang ctia cbt thép trén 1m dai ban:
As = ng.ho B 225(?)(1(32076x8 =2379 e’
- 35 -
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xa, 1000x50,24

Ta chon thép 8 c6 a,= 50,24 mm?=> S = & ~211,1 mm
A 237,9
Chon $8a200
Kiém tra ham luong cdt thép :
O—AS* 0_2,37* 0/ — 0 .= 0
9% = e *100%= 25T *100%=0,296% > pinin = 0,05%
0

*).Tinh c6t thép theo phwong canh dai: M,=186 (KGm)
- Gia thiét ag=2cm, hy;=10-2 =8 (cm)

=M _ 1800 _ 505 < 4r=0439
R,bh? ~ 145x100x8

=> ¢ =051+ /1- 24, ) =0,989

Dién tich tiét dién ngang cua c6t thép trén 1m dai ban:

Az M 18600 o0
R.Ch,  2250x0,989x8

Ta chon thép $6 C6 a,=28,26 (mMm?) => S = b:‘s _ 100‘1218’ 26 _571,7 mm
Chon S=200mm
Chon $6a200
Kiém tra ham luong cdt thép :
u% = bi\—sho*100%:%*100%:0,130/0 > imin = 0,05%

*).Tinh c6t thép momen am tai goi: Ma;=418 (KGm)
- Gia thiét ap=2cm, hy=10-2 =8 (cm )

g, =M _ M0 _ 4045 4p=0439
R,.b.n,”~ 145x100x8

=> ¢ =051+ /1- 24, ) =0,976

Dién tich tiét dién ngang ctia cbt thép trén 1m dai ban:

M 41800
R.Ch,  2250x0,976x8

= 2,379 cm?

ASZ
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Ta chon thép ¢8 Cé as=50,24 (mmZ) ->g= bxa, _ 1000x50, 24

=211,1 mm
A 237,9

Chon S=200mm
Chon ¢$8a200

Kiém tra ham luong cdt thép :

u% = %*100%=%*100%:O,296% > Lmin = 0,05%
0

o
8
7
R T (= N B
\ \
| S |
20 S 2@2
A ©
@ o
| @6a200 S | 3
V—: 711
\ \ ~
N @6a200 |
\ \
\ \
\ \
I o ]
7
7500

M:it bang b6 tri thép san phong
2.2. Tinh toan san v¢ sinh. ( 2,25 x 7,5).

Vi tri 0 san tinh toan

7500
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2.2.1. S6 liéu tinh toan.
L,=75m , L;=2.25m
Chon chiéu day cua ban san: 8 = 10 cm

II—Z= % =3,3>2 = Ban lam viéc theo 1 phuong,
l H

-Xét ti s6 2 canh 6 ban:
hay con goi 1a ban loai dim. Vi ddy 13 san vé sinh 1én tinh toan theo so d6 dan
hoi.
-Nhip tinh toan cua san:
Iy =1; =2,25(m).
* Hoat tai tinh toan; P,=1.2x200=240 kg/m?
*)Tinh tai tinh toan :g=368.96 kg/m’
Trong lugng céac thiét bi vé sinh va tudng ngin ldy trung binh 1a 180 kg/m?
Vay tinh tai tinh toan g,= 368,96+180=548,96
Tai trong toan phan qg=g+p=548,96+240=788,96 kg/m*
2.2.2. Xac dinh noi lue.
Cit dai ban 1m vudng gbdc v6i dam va xem dai ban 1am viéc nhu mot dam lién

tuc. ( Bang 1.4 STKC)

Mo6men udn tai nhip :

My, =ql? /24= 788,96*2,25%/24 = 166,42 kg.m
Momen ubn tai gbi

M, = ql* /12= 788,96*2,25%/12 =332,84kg.m
2.2.3. Tinh c6t thép cho san.
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Do moi tang chi ¢6 2 6 san v€ sinh v&i dién tich khong 16n va chénh 1éch

momen khéng nhiéu dé thién vé an toan ciing nhu thuan loi cho tinh toan va thi

cong ta tinh cho céc gia tri momen dic trung 16n nhét.
). Tinh c¢6t thép chiu mémen dwong: M= 166,42( KGm)
- Gia thiét ag=2cm, hy=10-2 =8 (cm)

=M __ 10042 4017 ¢ 40=0,439
R,bh? ~ 145x100x8

=> ¢ =051+ /1- 24, ) =0,99
Dién tich tiét dién ngang cua c6t thép trén 1m dai ban:

Az M 1662 _ g0
R.Ch, 2250x0,99x8

Ta chon thép $8a200 (mm); c6 A ,=2,51 cm?

Kiém tra ham luong cdt thép :

u% = bAh *100%= 2051 *100%=0,31% > purmin = 0,05%
0

*).Tinh c6t thép chiu mémen am: M = 332,84 (KGm)
- Gia thiét ag=2cm, hy;=10-2 =8 (cm)

=M _ 33284 _ 4034 ¢ 40=0,439
R,bh? ~ 145x100x8

=> ¢ =051+.1-2a, ) =0,98
Dién tich tiét dién ngang cua c6t thép trén 1m dai ban:

Az M 3384 g0
R.Ch, 2250x0,98x8

Ta chon thép $8a200 (mm); c6 A = 2,51 cm?

Kiém tra ham lugng cot thép :

u% = bAh *100%= 0’0 *100%=0,31% > purmin = 0,05%
0

2.3. Tinh toan san hanh lang ( 2,8 x 4,2).

Vi tri 0 san tinh toan
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1000

Xﬁ
1]
<
~

‘ 4200 [

2.3.1. S0 liéu tinh toan.

-Lua chon kich thudc:

Chon chiéu day cua ban san: § = 10 cm
-Xét ti s6 2 canh 6 ban:

II—Z: 4,2/2,8 = 1,5 <2 = Ban lam viéc theo 2 phuong.
1

-Nhip tinh toan cua san:
lp=1,-by=4,2-0,22=3,98 (m).
ly=1-by=2,8-0,22=258(m).

-T4ai trong tinh todn cua san:

+Tinh tai san = 0,36896 T/m’ = 368.96 KG/ m’

+Hoat tai san = 0,36 T/m” = 360 KG/ m*

+Tai trong toan khédi = 0,729T/m? = 729 KG/ m?
2.3.2. Xac dinh noi luc.
Tdng tai trong tac dung 1én san 1a: q=729(KG/m?)

l, 3,98

- Xét ty sb: It—z = 258 =1,54 <2 =>Ban ké 1am viéc hai phuong.
t1 !

Tra cac hé s6 trong bang 2 -2: sich san suon bé tong toan khoi trang 23.

9:&:0,53%1: MAlzlAzz M, =0,76
Ml Ml Ml
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A;=B;=1; A,=B,=0,76
Chon M1 lam an sb chinh:

Mo6memn M; duoc xac dinh theo cong thirc sau :

123, 1
—q t (1122 tl) = (2Ml+ MA1+ MBl)'ItZ +(2M2 + MAZ + MBZ)'Itl

M1 _ q'ltzl'(‘?"ltz B Itl)
12.D

Khi cbt thép chiu mémem dwong dit theo mdi phuong trong toan bd o
ban,ta xac dinh D theo cong thirc :
D= (2+ A +B)1, +(20+A+B,)l,

=(2+1+1).3,98+(2.0,53+0,76+0,76).2,58=22,57

Thay vao (1) :
2 _ 2 _
M, = ok (34, —1y) _7,29.3,98°(3.3,98-2,58) _ 399(KG.m)
12.D 12.22,57
M, =399(KG.m).
M, = 6.M, =0,53.3,99 = 211(KG.m).
My =Mg, =AM, =1.3,99=399(KG.m).
M,, =Mg, =AM, =0,76.3,99 = 303(KG.m).
2.3.3. Tinh cot thép cho san.
*).Tinh c6t thép theo phwong canh ngin : M;=399 (KGm)
- Gia thiét ap=2cm, hy=10-2 =8 (cm )
=M _ 3900 _4043¢ 40=0439
R,bh,’  145x100x8
=> ¢ =05[1+1-2a, ) =0,978
Dién tich tiét dién ngang ciia cbt thép trén 1m dai ban:
Az M 3900 a0
R.Ch, 2250x0,978x8
Ta chon thép ¢6 c6 a,=28,3 (mm?)=>S = bzas = 1002;28’3 =125 mm
— 4 l —
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Vay ta chon S=100

Kiém tra ham luong cdt thép :

Wo= 5 *100%= 225
b*h, 100*8

*100%=0,28% > pmin = 0,05%
Chon $6a100 (mm); c6 A, = 2,26 cm’

). Tinh c6t thép theo phwong canh dai : M,= 211 (KGm)

- Gia thiét ag=2cm, h;=10-2 =8 (cm)

g, =M __ 210 _ 4029 40=0439
R,.b.n,”~ 145x100x8

=> ¢ =05.1+.1-2a, ) =0,98

Dién tich tiét dién ngang cua c6t thép trén 1m dai ban:

M 22100
R.Ch, 2250x0,98x8

Ag = = 1,25 cm?

Xa; 1000x28,3

Ta chon thép ¢6 3,=28,3 (MM?); )=> S = > A e =2264 (mm)

Chon S=200 ( mm )
Chon ¢$6a200

Kiém tra ham luong cdt thép :

u% = 15 %100%= 125 *100%=0,15% > pumin = 0,05%
b*h, 100*8

*).Tinh c6t thép momen am tai goi: Ma;=399 ( KGm)

- Gia thiét ap=2cm, hy=10-2 =8 (cm )

=M _ 390 _ 043¢ 4p=0439
R,bh? ~ 145x100x8

=> ¢ =051+.1-2a, ) =0,978

Dién tich tiét dién ngang ctia cbt thép trén 1m dai ban:

Az M 3900 a0
R.Ch, 2250x0,985x8

Xa; 1000x28,26

Ta chon thép ¢6 C6 a;=28,26 (Mm?) => S = b& 225,20 ~125 mm
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Chon S=100mm

Chon ¢$6a100
Kiém tra ham luong cdt thép :
04 = AS * 0/ — 2,26 * 0/ — 0 — 0
u% = ——*100%=-—-—*100%=0,28% > pmin = 0,05%
b*h, 100*8
. .
r— %LT ***** [ —— 7
| |
| |
3 20/
# i
| ©6a200 S | =
,_’—: ~
| @6a200 |
| |
| |
| L |
I N ] e
77

‘ 4200

Mit bang b tri thép san hanh lang

3. TINH TOAN DAM

- Vi tri khung tinh toan ( khung K15)
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24 30
16 17 18
23 29
13 14 15
22 28
10 11 12
21 27
7 8 9
20 26
4 5 6
19 25
5 3
1
17777 17777 17777

3.1. Co s6 tinh toan:

- SO PO PHAN TU DAM , COT
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*) Chon vit li¢u:

- Bé tong B25: R, =14,5 MPa, Ry = 1,05 Mpa;

- Cét doc nhom AIl: ~ Rs = Rsc =280 MPa
Noi luc tinh toan duoc chon nhu d3 danh dau trong bang td hop noi luc. & day ta
chon cac ndi1 lyc c6 mé men duong va mé men am lon nhét dé tinh thép dam.
3.2. Tinh c6t thép dam ting 1:
3.2.1. Tinh c6t doc dim nhip CD (phan tir 19)

Kich thudc : 70x22 cm

BANG TO HOP NOI LUC CHO DAM
PHI:A'\IMTU MAT TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
CAT NOI LUC T HT1 HT2 GIOt R GIOf MIVAX M MN MTU MIVAX M MN MU
Qu Qu Q MX Qu Qu Q Mx
1 2 3 4 5 6 7 8 9 10 11 12 13 14

4,7 4,8 4,8 4,6,7 4,5,6,8 45,8
1} M (KN.m) -95.60 | -23.78 -1.64 205.15 | -209.32 | 109.55 | -304.92 | -304.92 87.56 -306.86 | -305.39
Q(KN) -94.13 | -2263 | 011 | 5361 | -54.65 | -40.52 | -148.78 | -148.78 | -45.78 | -163.58 | -163.68
4,5 - 4,7 4,5,7 - 4,5,6,7
19 7/ VT 95.33 | 28.54 -2.04 411 -4.39 123.87 - 99.44 | 124.71 - 122.88
Q(KN) 0.90 0.32 0.11 53.61 | -54.65 1.22 - 54,51 49.44 - 49.53
4,8 4,7 4,7 4,6,8 4567 | 456,7
- |mNm | -101.03 | -25.34 | -2.45 |-196.94 [ 200.54 | 99.50 | -297.98 | -297.98 | 77.25 | -303.29 | -303.29
Q(KN) 94.74 22.51 0.11 53.61 | -54.65 40.10 148.36 | 148.36 45.66 163.35 163.35

Tir bang t6 hop chon ra cip ndi luc nguy hiém sau:

Moémen gdi D: Mp= -306,86 KN.m

Momen gitra nhip: Mpc= 124,71 KN.m

Moémen gbi C: Mc= -303,29 KN.m

* Tinh thép chiu mémen duong:

Momen gitra nhip Mpc= 124,71 KN.m =12471 kgm

Bé rong canh dua vao tinh toan : by = b + 2.5,

Trong d6 Sc khéng vuot qua tri s6 bé nhat trong 3 gid tri sau:
« Mot nira khoang cach giita hai mép trong ctia dam:

0,5.(4,2- 0.22) = 1,99 (m)
o Mot phﬁn sau nhip tinh toan cta dam: % x75 =1,25m

¢ 6 h¢ : (voihye 1a chi€u cao canh lay bang chi€u day cua ban

6xh;=6x0,1=0.6 (M)
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= by =22+2x70=162 (cm)
Gia thiét a=3 cm= hy=70-3=67 (cm)
Xéc dinh vi tri truc trung hoa:
Mg = Rp.bs.h¢’.(hg - 0,5.h¢”)
= 145x162x10x(67 - 0,5x10)= 14563800kgcm = 145638 kG.m
Ta co M = 12471 (kGm) < M;=145638 (kGm) nén truc trung hoa di qua céanh,
tinh toan theo tiét dién chit nhat by’ x h=162x70 cm.

gy =M _ 12471 _(618< 4p=0,439
R,b,h?  145x162x67

=> ¢ =05[1+/1-2a, ) =0,99

M 12471
R,.¢.h, 2800x0,99 —x67

=6,7 cm?

As =
Chon thép: 2425¢6 A= 7,60 (cm?)

Kiém tra ham luong cdt thép :

7,6
22*67

u% = 15 *100%=
b*h

0

*100%=0,5% > pimin = 0,05%

* Tinh thép chiu m6 men am tai gbi voi gid tri 16n:  Mp=-30,68 tm
Tinh v&i tiét dién chit nhat 22 x 70 cm
Chon chiéu day 16p bao vé: a=3cm, ho=70-3 =67 cm.
Ta co:
o - M _ 3068000
" R,bh’ 145x22x67°
=> ¢ =051+ /1- 24, ) =0,88

M 3068000
R,.¢.h, 2800x0,88x67

=0,21< ¢¢=0,439

Ag = = 18,58 cm?

Chon thép: 2425 va 1428¢6 A, = 19,3 (cm?)
Kiém tra ham lugng cdt thép :

u% = 1 *100%=
b~ h, 2

e *100%=1,3% > pin = 0,05%

67
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3.2.2. Tinh c¢6t doc dAm nhip BC (phin tir 25)

BANG TO HOP NOI LUC CHO DAM
PHS:\'MTU MAT TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2

CAT NOI LUC T 71 N GIOt R GIOf MMAX M MN MTU MMAX M MN MTU

Qmu Qmu Q M Qu Qu Q MX

1 2 3 4 5 6 7 8 9 10 11 12 13 14
4,7 4,8 4,8 4,6,7 45,6,8 | 4568
n M (KN.m) -9.55 -2.39 -1.92 34.22 | -34.80 24.67 -44.35 -44.35 19.52 -44.75 -44.75
QKN -945 | -085 | -452 | 2238 | -22.76 | 1293 | -32.22 | -32.22 6.62 -34.78 | -34.78
4,7 4,8 4,8 4,6,7 4,58 4,5,6,8

25 W M (KN.m) -0.13 -1.20 2.39 2.89 -2.93 2.75 -3.06 -3.06 4.62 -3.85 -1.70
Q(KN) -2.53 -0.85 -0.20 22.38 | -22.76 | 19.86 25.29 | -25.29 17.44 -23.78 | -23.96

4,8 4,7 4,7 4,5,8 4,5,6,7 4,6,7
A | M (KNm) -2.48 -0.01 -1.37 -28.45 | 28.94 26.46 -30.93 -30.93 23.56 -29.32 -29.31
Q(KN) 4.40 -0.85 4.13 22.38 | -22.76 | -18.36 26.78 26.78 -16.85 27.49 28.26

Kich thudce : 30x22 cm
Gia thi€ta =3 cm ,hg = h - a = 30-3=27 cm
Tir bang t6 hop chon ra cip ndi luc nguy hiém sau:
Momen dau trai: Mc= -44,75 KN.m
Moémen dau phai: Mg= -30,93 KN.m.
Moémen duong 16n nhat M= 4,62 KN.m
Bé rong canh dua vao tinh toan : by =b + 2.5
Trong d6 Sc khong vuot qua tri s6 bé nhat trong 3 gid tri sau:
« MO0t nira khoang cach giita hai mép trong ctia dam:

0,5.(4,2-0.22) =1,99 (m)
e MOt phén sau nhip tinh toan cta dam: % x 2,8 =0,46 m

e 6h.: (v6i by 1a chiu cao canh lay bang chiéu day ctia ban
6Xx h.=6x0,1=0.6 (m)
= by =22+2x30=82 (cm)
Gia thiét a=3 cm= hy=30-3 =27 (cm)
Xac dinh vi tri truc trung hoa:
Mg = Rp.bs.h¢’.(ho - 0,5.h¢")
= 145x82x10x(27 - 0,5x10)= 2615800kgcm = 26158 kgm
Taco M =462 (kGm) < M, =26158 (kGm) nén tryc trung hoa di qua canh, tinh

toan theo tiét dién chit nhat by’ x h=82x30 cm.
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LM 46200
" Rb, h? 145x82x27°

=> ¢ =051+, 1-2a, ) =0,972

Az M 48200 oo
R.Ch, 2800x0,972x27

=0.053 < ¢ = 0,439

Chon thép: 2414 ¢6 A 3,08 (cm?)
Kiém tra ham lu:(yng cot thép

H% = 5 *100%= 2’ 8 +100%=0,43% > pimin = 0,05%
0

* Tinh thép chiu md men am tai gdi v4i gia tri 16n nhat:  Mc=-4,47 tm
Tinh véi tiét dién chir nhat 22 x 30cm

Chon chiéu day 16p bao vé: a=3cm, hy=30-3 =27 cm.

Ta co:

L __M____ 477000
" R,bh’ 145x22x27?

=> ¢ =051+.1-2a, ) =0,88

M 477000
R.Ch, 2800x0,88x27

=0,20< ¢¢=0,439

Ag = = 7,16 cm?

Chon thép: 2425 ¢6 A, =9,82 (cm?)
Kiém tra ham luong cdt thép :

u% = bAh *100%= 2’ *100%=1,4% > pmin = 0,05%
0

3.3. Tinh c6t thép dim ting 4
Nhip BC(phan tir 28)
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BANG TO HOP NOI LUC CHO DAM
PHISAANMTU MAT TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2

CAT NOI LUC . Tl T GIOt R GIOf MMAX M MN MU MNAX M MN MU

Q L8] Q hS) Q IMAX Q U Q U Q MAX

1 2 3 4 5 6 7 8 9 10 11 12 13 14
4,7 4,8 4,8 4,57 4,56,8 | 45,68

n M (KN.m) -5.19 -0.46 -2.34 17.65 | -17.68 12.45 -22.87 -22.87 10.27 -23.63 -23.63

Q(KN) -6.40 -3.81 -0.52 | 1274 | -12.76 6.35 -19.16 | -19.16 1.65 2177 | -21.77

4,5 4,6 4,7 4,5,8 4,6,7 4,57

28 11} M (KN.m) -0.05 2.85 -1.62 -0.19 0.19 2.79 -1.67 -0.25 2.68 -1.68 2.33
Q(KN) 0.53 0.52 -0.52 12.74 | -12.76 1.05 - 13.28 -10.48 11.53 12.47

4,8 4,7 4,7 4,6,8 4,5,6,7 4,57

A M (KN.m) -6.68 -1.92 -0.89 | -18.03 | 18.05 11.37 -24.71 -24.71 8.77 -25.44 -24.64

Q(KN) 7.46 4.85 -0.52 | 1274 | -12.76 | -5.30 20.20 20.20 -4.49 22.82 23.29

Kich thudce : 30x22 cm
Gia thi€ta =3 cm ,ho = h - a = 30-3=27 cm
Tir bang t6 hop chon ra cip ndi luc nguy hiém sau:
Momen dau trai: Mc= -23,63 KNm
Momen dau phai: M= -25,44 KNm.
Moémen duong 16n nhat M= 2,79 KNm
Bé rong canh dua vao tinh toan : by =b + 2.5,
Trong d6 Sc khong vuot qua tri s6 bé nhat trong 3 gid tri sau:
« MO0t nira khoang cach giita hai mép trong ctia dam:

0,5.(4,2-0.22) = 1,99 (m)
e MOt phén sau nhip tinh toan ctia dam: % x 2,8=0,46 m

e 6h.: (v6i by 1a chiu cao canh lay bang chiéu day ctia ban
6xh,=6x0,1=0.6 (M)
= by =22+2x30=82 (cm)
Gia thiét a=3 cm= hy=30-3 =27 (cm)
Xac dinh vi tri truc trung hoa:
Mg = Rp.bs.h¢’.(ho - 0,5.h¢”)
= 145x82x10x(27 - 0,5x10)= 2615800kgcm = 26158 kgm
Ta co M =279 (kGm) < M, =26158 (kGm) nén tryc trung hoa di qua canh, tinh
toan theo tiét dién chit nhat by x h=82 x 35 cm.

ay=—M__ 21900 _03< 44=0,439
R,b, .’  145x82x27
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=> ¢ =05.1+,1-2a, ) =0,984

Agz M 21900 _ (a5
R.Ch, 2800x0,984x27

Chon thép: 2416 ¢6 A, = 4,02 (cm?)
Kiém tra ham lu:c_fng cdt thép :

p% = 5 *100%= 2’ 2_%100%=0,67% > pimin = 0,05%
0

* Tinh thép chiu mo men tai géi Vvoi gid tri lon nhdt: Mg=-25,44 KNm
Tinh véi tiét dién chit nhat 22 x 30 cm

Chon chiéu day 16p bao vé: a=3cm, hy =30 -3 =27 cm.

Ta co:

L __M____ 254400
" R,bh’ 145x22x27?

=> ¢ =05(1+.1-2a, ) =0,942

Az M 25M00 a0
R.Ch, 2800x0,94x27

=0,109< a=0,439

Chon thép: 2425 c6 A =5,08 (cm?)
Kiém tra ham luong cdt thép :

u% = bAh *100%= 2' 8 %100%=0,85% > imin = 0,05%
0

+ Tinh toan c6t thép doc cho cac phan tir 25 26, 27, 28, 29, 30 (cac phan
tir ddm hanh lang). Do ndi luc cua phﬁn tir 25 1a 16n nhat va chénh 1éch noi luc
tir phan tr 25 dén phan tir 27 1a khong nhiéu nén ta b tri thép cho dam hanh
lang tir phan tir 25 dén 27 1a gidng nhau va tir phan tir 28 dén 30 1a gidng nhau.

+ Tinh toan c6t thép doc cho cac phan tir 20, 21, 22, 23, 24, tuong ty Vi

cach tinh toan ctia phan tir 19 nén ta lap thanh bang thong ké.
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Ky

hiéu | Tiét dién | M bxh | an 3 A; |Chonthép| p

Pha (T.m | (cm) (cm?) (%)

n tir )

Dam | G6iC, D | 28,63 | 22x70 |0,199 | 0,887 [ 17,20 | 242519 |1,3

20 | Nhip 11,67 | 162x7 | 0,011 | 0,994 | 6,25 |28 0,42
gifra 0 2425

Dam | Gbi C, D | 24,40 | 22x70 | 0,170 [ 0,906 | 14,35 | 242514 | 1,07

21 | Nhip 12,66 | 162x7 |0,012 [ 0,993 [ 6,79 |28 0,66
gifra 0 2425

Dam | Gbi C,D | 19,36 | 22x70 | 0,135 [ 0,927 | 11,13 [ 2420,14 |0,75

22 | Nhip 13,96 | 162x7 |0,013 [ 0,993 | 7,49 |25 0,66
giita 0 2425

Dam | Gbi C,D | 16,32 [ 22x70 0,113 [ 0,939 [ 9,26 [2420,14 |0,68

23 | Nhip 13,69 | 162x7 | 0,012 [ 0,993 | 7,34 |25 0,66
gilra 0 2425

Dam | Gbi C,D |9,38 [22x70 [0,065 | 0,966 | 5,17 | 2420 0,42

24 | Nhip 15,23 | 162x7 | 0,014 | 0,992 |8,18 | 2425 0,66
gitra 0

Tinh c6t dai:

Lay gia tri 16n nhat trong cac gia tri Qmax dé tinh toan va bé tri cdt dai cho
dam: Qpax =16358 Kg
+ Bé tong cip do bén B25 co:
Ry, = 14,5 MPa ; Ry, = 1,05 MPa.; E,=3.10" MPa

+ chon a= 3cm -> hg=h-a= 70-3= 67cm

+Tinh

Qbmin =0,5. Ryi.b.hg

_52_

NGUYEN HAI DUONG-XD1801D



TRUGNG THPT LY THUONG KIET-HA NOI

= 0,5x10,5x22x67 = 7738 KG

Qmax > Qbmin
= Phai tinh cét dai

+ Kiém tra di€u kién cuong do trén ti€t di€n nghiéng theo rng suat nén

chinh:
Qb=0,3.Ry.b.hg
Ta ¢6: 0,3.Rp.b.hy=0,3.145.22.67=64119 Kg >Q=16358 Kg
du kha nang chiu cit theo tiét dién nghiéng.
+ Tinh cbt dai
Mp= Ry.b.hg?
= 10,5x22x67% = 1036959 KG.cm
C =2M,/Q =2*1036959/16358= 126,78 cm
Véy hg < C" <2hy => C=C,=C"= 126,78 cm
Qp=M,/C= 1036959/126,78 = 8179kg > Qpmin = 7738 kg
= Qsw=0Q —Qp =16358-8179 = 8179 kg
= Qsw1= Qsw/Co=8179/126,78 =64,51 kg/cm
= Qswz = Qomin/2hg = 7738/2*67 =57,7 kg/cm
= Qsw = MaX (Qsw1 ; Jswz ) = 64,51 kg/cm

R,,Na, 1750x2x3,14x6’

Gia thiét chon c6t dai ¢6 sb nhanh n=2: C6 S"= 6150
qsw !

cm

2 2
= Ryb.hy™ 10,5x22x67" _ 64cm
Quax 16358

Phu dim S < (% . 50) = (24: 50)
vay chon thép dai & diu dam 13 ¢6 v&is = min ( S"; Smax; Set ) = 25¢cm
Gita ddm S < (%; 50) = (52,5; 50)

Vay chon thép dai gitra ddm 13 ¢6 v&is =50 cm

: Dam

= 95,07
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4. TINH TOAN COT
4.1. S6 lidu diu vao
Chon vat li¢u:
Tiét dién cot bxh = 22x50 cm va bxh = 22x40 cm; cdt 22x22
Chiéu cao cot 1=4,2 m,3,6 m
Vat liéu: Bé tong B25 : Ry, = 14,5 Mpa
Rbt = 1,05 Mpa
C6t thép nhom AIl: Rs =Rsc= 280 MPa, Rgw = 225 Mpa
£r=0.595, ¢r=0,418
4.2. Tinh cot thép cdt tang 1
* Nhan xét:
Pé don gian trong viéc tinh toan va tién loi trong thi cong ta co thé tinh toan
cOt nhu cu kién chiu nén 1éch tAm c6 cot thép doi xung .
Tur két qua cua bang to hop ndi luc, mdi phﬁn tor cot co 12 cap ndi luc (M,N)
& 2 tiét dién chan cot & dinh cot. Ta s& chon ra 3, 4 cap co:
+ Momen 16n nhat.
+ Luc doc 16n nhét.
+Ca M,N déu 16n.
+ Do 1éch tam ey 16n
Dbi véi cip ndi luc nio ta cling tinh cot thép ddi xang & cip ndo co6 Ag 16m
nhét thi chon.
- So dd tinh cua cot 1 dau ngam, 1 dau khép nén chiéu dai tinh toan cta cot 1a
lhb=0,7H
+Tang 1:H=4,2m — 1,=0,7x4,2 =2,94m
+Tang 2 H=3,6 m — 1, =0,7x 3,6 =2,52m
xét ti s0: A = lo/h =294/50
+T§ng1 :A=588<8
+ Tang 2,3,4,5,6 : L =6,3<8
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Nhu vay cac cot déu co A < 8 nén ta khong xét dén anh hudng cia uon

doc, ldy n= 1 dé tinh toan.

Cot duoc tinh theo tiét dién chiu nén 1éch tim dat cot dbi xung.

4.2.1. Cot truc C:15 tang 1 (phén tir s 2)

Kich thudc tiét dién:

Chon a=a'=3cm—ohy,=h-a=47cm
Z:=hp-a=47-3=44cm

DJ 1éch tam ngau nhién:

e, = Max (1/600.H ;1/30.h¢ ) =

b x h = (22x50) cm

=Max (1/600.360;1/30.50)= Max(0,6; 1,6) =1,6(cm)

BANG TO HOP NOI LUC CHO COT
PH?(;\ITTU MAT TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
CAT NOI LUC — ol v GIOt R GIOf MIMAX M MN MTU M MX M MN MTU
N U N U N MX N U NTU N MX
1 2 3 4 5 6 7 8 9 10 11 12 13 14
47 4.8 456 45.7 4.6.8 4.5.6.7
1/l M(daNm) 18.30 6.14 -1.25 172.82 -177.81] 191.12 | -159.51 23.18 179.36 | -142.85 [ 178.23
) N(daN) -1075.39 -139.26| -143.48 -94.79 95.71| -1170.18 | -979.68 | -1358.13 | -1286.04 | -1118.38 | -1415.16
4.8 47 45.6 4.6.8 457 456.7
/1 M(daNm) -35.81 -11.94 2.89| -122.27 124.24 88.43 -158.08 | -44.86 78.60 -156.60 | -154.00
N(daN) -1062.93| -139.26[ -143.48 -94.79 95.71| -967.22 | -1157.72 | -1345.67 | -1105.92 | -1273.58 | -1402.71
stt | Dic M(T.m) N(T) | e;=M/N | ey(cm) | ep=
diém max(ez;ea)
1| emax 19,1 117,0 16,3 1,6 16,3
2 | |Mmax 19,1 117,0 16,3 1,6 16,3
3 | |N|max 17,8 141,5 12,5 1,6 12,5
*) Cap 1, 2:

+ D0 léch tam tinh toan:

+ Chi€u cao vung nén:

" Rxb  145x22

N 117000

= 36,6 cm

— X> £r.hp=0,595 x 47 = 27,96 cm

e=m.ep+05h-a=1x16,3+0,5x50-3=38,3cm
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Say ra truong hop nén 1éch tam bé

Tinh lai x

1-
Vir x—[£+ on Jhy=[0595+ %]’w
1+5o.(i°)2

= 28,53 cm
—> X=28,53 > £ h,
+ Dién tich c6t thép yéu cau:

A = Ne-Rbx(h,-0.50 117000x38, 3— 145x 22x 28,53 ( 47— 0,5% 28,53
= 0 ' =
S R.Z. 2800x44

12,1 cm?
A.= A.=12,1cn’
+Kiém tra ham luong cbt thép:
Xéc dinh gia tri ham luong cbt thép t6i thiéu theo d6 manh A

A= L= ly = 294 =
r 0,288b 0,288.22

u% = bAh *100%= 2* *100%=1,17% > fimin
0

*) Cap 3:
+ D0 Iéch tam tinh toan:
e=m.ep+05h-a=1x125+05%x47-3=33cm
+ Chiéu cao ving nén:

_ N 141500
R,xb  145x22

=44.35cm

—> X> £r.hp=0,595x47 =27,9cm
Say ra truong hop nén 1éch tdm bé
Tinh lai x
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1- _
voi:  x=[&_+ i]*hoz[0’595+ 170595 quyy
R e 12,5
1+5O'(F0)2 1+50.( =0 )2

= 28,69 cm

— X =28,69 > Ehe

+ Dién tich c6t thép yéu cau:

N.e— R bx(h,0.5x) _ 141500x33145x22x28, 69x (47 —0,5x28,69)

=11,64 cm?
R.Z. 2800x44

As=

A= A.= 11,64 cm?
+Kiém tra ham luong cbt thép:
Xac dinh gia tri ham luong cbt thép t6i thiéu theo d6 manh A

A= 0= ly = 294 =46
r 0,288b 0,288.22

A 11,64
0/ — S % 0/— — * 0/ — 0h > .
% beh, 100% Sxd7 100%=1,31% > pmin
Ta thiy cip noi luc cip 3 can lugng thép 1on nhat vi vay ta chon bd tri thép
cho cot.
— As=11,64 cm®. Chon 2® 28 ( As= 12,31 cm?)
2p28 @
g P8a100
®
2p28 @

Bo500

4.2.2. Tinh toan cot thép cho phan tir ¢t truc B:15 ( S6 3) :22x22 cm
Kich thudc tiét dién: b x h = (22x22) cm
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Chon a=a'=3cm—ohy,=h-a=19cm

Z;=hy-a=19-3=16cm

Do 1éch tAm ngau nhién:
e, = Max (1/600.H :1/30.h¢ ) =
=Max (1/600.360:1/30.22)= Max(0,6: 0,73) =0,73(cm)

BANG TO HOP NOI LUC CHO COT
PH?(;\ITTU MAT TRUONG HOP TAI TRONG TO HOP COBAN 1 TO HOP CO BAN 2
CAT NOI LUC T HTL HT? GIOtR GIOf MMAX M MN MU M M M MN MU
NTU NTU N M NTU N N MX
1 2 3 4 5 6 7 8 9 10 1 12 13 1
471 48 4 467 | 458 | 4567
Il mganm) | 046]  -007]  034] 1634] -1669] 1679 | -1623 | 1679 | 1547 | -1463 | 1540
3 NeaN) | -27345) 3678 -40.10] -80.75]  81.20] -354.20 | -192.25 | -354.20 | -382.22 | -233.47 | 41532
48 | 47 | 47 | 458 | 467 | 4567
WA mdanm) | -076]  021]  -067] -1415] 1446 1371 | -1490 | -1490 | 1245 | 1409 | -13.90
NdaN) | -267.97] -3678] -40.10] -80.75]  81.20] -186.76 | -348.72 | -348.72 | -227.99 | -376.73 | -409.84
stt | Dac M(T.m) N(T) | e.=M/N | es(cm) | ep=
diém max(e1;€,)
1 Emax 1,62 19,2 8,4 0,73 8,4
2 | |M|max 1,67 35,4 4,7 0,73 4,7
3 | |N|max 1,54 41,5 3,6 0,73 3,6
*) Cap 1:
+ D0 Iéch tam tinh toan:
e=n.ep+05h-a=1x84+05x22-3=16,4cm
+ Chiéu cao ving nén:
N 19200
= = =6,01cm
R,xb  145x22
—->X>22a=2x3=6cm
Say ra truong hop nén 1€ch tam 16n thong thuong.
+ Dién tich ¢t thép yéu cau:
— 5 8 —
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_ N(e+0,5x—h,) _ 19200x(16,4+0,5x6,01-19)
As R,.Z, 2800x19

=1,46 cm?

A.= A.= 1,46 cm?
+Kiém tra ham luong c6t thép:
Xac dinh gia tri ham lugng cdt thép t6i thiéu theo d6 manh A

h__ 294 _ .
0,288b  0,288.22

= L€ (35+ 83) => tmin= 0,2%

A= 2=

r

1,46

u% = 1 *100%=
b*h 22*19

0

*100%=0,34% > Limin

*) Cap 2:
+ D0 Iéch tam tinh toan:

e=n.e +05h-a=1x47+05x22-3=12,7cm
+ Chiéu cao ving nén:

X = N 35400
R,xb  145x22

=11,09cm

—> X< ZjR.ho =0,595x19=11,3cm
Say ra truong hop nén 1éch tam 16n thong thuong:
+ Dién tich c6t thép yéu cau:

_ N(e+0,5x—h,) _ 35400x(12,7+0,5x11,09-19)
As R.Z, 2800x19

=502 cm?

A.= A, = 5,02 cn?
+Kiém tra ham luong cbt thép:
Xac dinh gia tri ham lugng cdt thép t6i thiéu theo d6 manh A

o loo N o204 _ 0
r  0288b 0,288.22

= L€ (35 + 83) => pmin= 0,2%

A 5,02
0f — S * 0/ — ! * 0/ — 0 > .
n% b, 100% 29519 100%=1,2% > pmin

*) Cap 3:
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+ D3 Iéch tam tinh toan:
e=n.e +05h-a=1x36+05x22-3=11,6cm
+ Chiéu cao ving nén:

X = N 41500
R,xb  145x22

=13,01 cm

—>X> £r.hp=0,595x19=11,3cm
Say ra truong hop nén 1éch tam bé

Tinh lai x

1_
Vi x=[£ + i]*h0=[0,595+ (17059 149
R e 3,6
1+50'(F0)2 1+50.(- )2

22
=11,7cm
—>x=11,7 > §Rh0

+ Dién tich c6t thép yéu cau:

 _Ne-Rybx(h, 0,50 _ 41500x11,6 ~145x22x11,7x(19-0,5x11,7) _ 2 10m?
° R.Z. 2800x16
A=Ay= 2,1 cm’
Ta thiy cip ndi luc 2 can luong thép 16n nhét vi vay ta chon b tri thép cho
cOt.
— As=5,01 cm®. Chon 2® 16 ( As = 5,02 cm?)

2p16 @

s 5 * * | pBax0 %)

i e

220

4.3. Tinh cdt thép cot tang 4
4.3.1. Cét truc C ting 4 (phin tir s6 11)
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Kich thudc tiét dién:

b x h=(22x40) cm
Chon a=a'=3cm—ohy,=h-a=37cm
Z;=hp-a=37-3=34cm

Do 1éch tAm ngau nhién:

e, = Max (1/600.H ;1/30.h¢ ) =

=Max (1/600.360;1/30.40)= Max(0,6; 1,3) =1,3(cm)

BANG TO HOP NOI LUC CHO COT
PH(/:-\(I)\‘TTU MAT TRUONG HOP TAI TRONG TOHOP COBAN 1 TO HOP CO BAN 2
CAT NOI'LUC T HT1 HT2 GIOt R GlOf Miax M MN MTU M MX M MN MTU
N N1 N MX N1 N N MX
1 2 3 4 5 6 7 8 9 10 1 12 13 4
47 48 456 456.7 468 456.7
Il [Mcdanm) | 3571] 703 218] 6389 -6498| 9960 | -29.27 | 4492 [ 10050 | 2081 | 10150
0" N(daN) | -50850| -59.37] -8492| -19.28]  19.45| -527.87 | -489.14 | -652.88 | -655.80 | -567.51 | -655.80
48 47 456 458 4567 | 456.7
WA (m@aNm) | -39.47]  -107] 913 6271 6162 2215 | -102.18 | -49.66 | 1503 | -105.08 | -105.08
NdaN) | -50005| -59.37] -8492] -19.28  19.45| -480.59 | -519.32 | -644.34 | -535.97 | -647.26 | -647.26
stt | Dac M(T.m) N(T) | e.=M/N | e;(cm) | ep=
diém max(e:;€a
)
1| emax 10,5 64,7 16,2 |13 16,2
2 | |M|max 10,5 64,7 16,2 |13 16,2
3 | |N|max 10,1 65,5 154 |13 15,4
*) Cap 1,2:
+ D0 Iéch tam tinh toan:
e=m.ep+05h-a=1x16,2+0,5x40-3=33,2cm
+ Chiéu cao ving nén:
N 64700
= = = 20,28 cm
R,xb  145x22
— 2.a°<x< E.h,= 0,595x37 = 22,01
Say ra truong hop nén 1€ch tam 16n thong thuong
+ Dién tich ¢t thép yéu cau:
— 61 -
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N.(e—h0+;j 64700x( 23742028

AT TRz, 280034

j = 4,3cm’

A-A=43 M’
+Kiém tra ham luong c6t thép:
Xac dinh gia tri ham lugng cdt thép t6i thiéu theo d6 manh A

A= L= IO = 252 =
r 0,288b 0,288.22

= L€ (35+ 83) —> Lmin= 0,2%

W06 = 5 *100%= 2’ *100%=0,52% > Lmin
0

*) Cap 3:
+ D0 Iéch tam tinh toan:
e=1n.e+05h-a=1x154+05x40-3=32,4cm
+ Chiéu cao ving nén:

N 65500

= = =20,53cm
R,xb  145x22

— 2.7 <x< £ [, =0,595x37 = 22,01

Say ra truong hop nén 1éch tam 16n thong thuong

+ Dién tich ¢t thép yéu cau:

N.(e—ho +;j 65500x(32 4-37+ 2053]

A= = = 3,9cm’
S R..Z, 2800x34

A-A=39cm’

+Kiém tra ham luong cbt thép:
Xéc dinh gia tri ham luong cbt thép t6i thiéu theo d6 manh A

A= L= ly = 252 =
r 0,288b 0,288.22

> LE35+ 83) => limin= 0,2%

% = o h *100‘7— *100% 0,47% > pmin
0
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Ta théy cap ndi luc 1,2 can lugng thép 16n nhét vi vay ta chon bd tri thép cho

cot.

— As=4,3cm?. Chon 2 @ 20 ( As = 6,28 cm?)

Q2
& )
P6a100 Q
D4
L ®
2P20
g 340 <
400

* Cac phﬁn tir ¢ot truc D,C,B téng 4.5.6 déu dugc bd tri nhu cot da tinh trén.

* Tinh ¢t thép dai cho cot

+ Puong kinh ¢t dai

b, = (%) = (30/4,5) =7 mm. Ta chon cot dai 48 nhom Al

+ Khoang cach ¢t dai “s”
- Trong doan ndi chong cbt thép doc

S <(10¢) _;500mm)= (10.20,500mm) =200 mm
Chon s = 100 mm.

Cac doan con lai

s< (15 ¢mm ;500 mm) = ( 15.200 ;500 mm) = 300 ( mm )S

Chon s = 200 mm
5. TINH TOAN CAU THANG BOQ TRUC 9-10

5.1. So @ tinh va so liéu.
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900 4800 1800
© | N - - |
| 4 [ (. 4 |
| [ (. |
| g [ (. — |
} Q +4.20 } } bfn thang } } }
| ~ [ (. |
| [ (. |
o | et | =z |
ol b~ + =
g g s g g3
T T Ttz ° 57
+7.80 1 >
o - bfn thang f,
& - S|
—
2800 7500

+ Cau thang c6 24 bac, h,=15,2cm, bpy=30 cm
Vat liéu: Bé tong B25

R,=145KG/cm?, R,=10.5 KG/cm?

+ C6t thép dung nhom AL All
Ra=2100KG/cm?, Ra=2700KG/cm?

Kich thwoée
Sino=—28 _ _0351;
\/4, 82+18°
coso=—+8  _0016
1,8 +4,8?

+ CAu tao bac thang.

- Lop granité day 2 cm

Vira lot day 6=1,5cm

Bac xay gach

Vira trat 6=1,5cm
Ban BTCT hy=10cm
5.2 Tinh dan thang.

5.2.1. So dé tinh.
l,=4,8/0.916 = 5,24 m
1,=1,8m
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Xét ty s6 1,/1,=5,24/1.8=2.91>2
Ban 1am viéc theo 1 phuong. Cat 1 dai ban c6 bé rong Im
5.2.2. Tai trong.
a. Tinh tai
1/Trong lugng ban than
g1 = nypb.h=2500*1.1*1 *0.1 =275 kg/m
2/Trét bung thang
gz = ny,b.h,=1800*1.3*1*0.015 = 35.1 kg/m
3/ Téai trong bac gach
03 = Nygh.hy=1800*1.1*1*0.5*0.3*0.155/0.34 =135.4kg/m

4/Tai trong gach va vira 16t

04 = Nygh.hg=1800*1.2*0.03*(0.155+0.3)*1/0.34= 86.72 kg/m

b/Hoat tai Theo TCVN 2737-1995:

P =300*1.2=360 kg/m

Tong tai trong :

q =275+35.1+135.4+86.72+360 = 892.2 kg/m
Tai tdc dung vudng goc véi dan thang

Ow = ¢.cosa=0.8922*0,916=0,817 T/m
5.2.3. Noi luec.
So d6 tinh.

Ban thang duoc tinh theo nhu dim don gian chju tai trong phan b déu.

7,

1800

AT

Chiéu dai tinh toan: 1=1.8

_ Gl _0,817x1,8°

g =0,330 Tm

My
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= G’ _0.817x0.8
24 24

5.2.4. Tinh toan cot thép.
Dung cbt thép nhom Al Ra=2250KG/cm?
Bé tong B25, R,=145 KG/cm®
Chon chiéu day ban thang h=10cm, a=1,5cm, hy=8,5Ccm

=0,110 Tm

+ Tinh toan c6t thép tai gbi (cot thép Am)

= _ 3000 _g03<,,=0439
R,b.h,  145x100x8,5

=> ¢ =05[1+1-2a, ) =0,984

Dién tich tiét dién ngang cua c6t thép trén 1m dai ban:

M 33000 5o
R.Ch, 2250x0,984x8,5

As =

Ta chon thép $6a140 (mm); c6 A = 1,98 cm?

Tai nhip gia tri momen nho hon tai gbi nén ta chon thép $6a200 (mm).

400 | 400 |
| i 7 A
7 @140 62200
P ‘ ﬁ I _ _r * T
S @150 4 06200
220 1800 110

bffn ®an thang

5.3. Tinh c6n thang.

Ta tinh c6n thang nhu 1a dAm don gian géi 2 dau 1én dam chiéu nghi va dam

chiéu t6i.
5.3.1. Kich thudrc.

Chon tiét dién con thang: b*h=110*250 mm
Thoa man hg= (1/15+1/8)l,
bs= 8 +15cm
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5.3.2. Tai trong.
+ Tai trong ban than
0,=0,11*0,25*2,5*1,1=0,076 T/m
+ Tai trong do ban thang truyén vao
0.=0.892 *1,5/2=0,669T/m
+ Tai trong cua lan can
0s=1,1*0,06=0,066T/m
+ Trat c6n
94=1.800*1.3*0,01*(0,25+0,11+0,15)=0.012 T/m
Tong tai trong tac dung 1én cbn thang
g= 01+02+03=0.076+0.669+0.066+0.012 =0.803 T/m
Quy vé tai trong vudng goc voi con
0w=q.cosa=0.803 *0.916=0,735 T/m
5.3.3. Xéac dinh noi lye.
Moémen ctia ¢bn thang duge tinh nhur dAm don gian 2
dau géi tra cO: Mpa= qtt|2/8
It = 4,8/0,916 =5,24 m
Luc cat Q duogc tinh béng cong thirc: Qmax=0l/2
12 _ 0,735*5, 24

M= qng ~252Tm
Q:%J _ 0,7352*5, 2 _ 190 T

5.3.4. Tinh toan cot thép con thang.
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4800

+ Thép chiu luc chinh :
Dung thép nhom AIl, R, =R, = 2800KG/cm?
+ Thép dai:  Dung thép Al, R,=2250KG/cm?
Ry=1750Kg/cm?
Bé tong B25, R,=145 KG/cm*, R,=10.5 KG/cm®
h=25cm. Chon l6p bao vé¢ : a=2cm
— hp=25-2=23cm

o= _ 22000 _ 598 < 4, =0,439
R,bh?  145x11x23

=> ¢ =051+ 1-2a, ) =0,817
M 252000 2

As = = =4,78 cm
R..£.h, 2800x0,817x23

Chon thép: 1422 c6 A= 3,8 (cm?)
Kiém tra ham lugng cdt thép :

% = 15 %100%=—38 *100%=1,5% > g = 0,05%
b*h, 11%23

Thép phia trén dat 114

+ Tinh cbt dai con thang.
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Q=192 T
+Tinh
bmin = @bz (1+ @n). Ror.b.ho

= 0,6x1x10,5x11x23 = 1594 Kg > Qmax=1920 Kg

= Khéng phai tinh cdt dai

Chon cdt dai theo ciu tao ¢6 vo1 khoang cach s= min(0,5h ; 150) =150mm.

+ 6.00
—
2
‘ 4800
B tri thép con thang
5.4. Tinh toan ban chiéu nghi.
5.4.1. So do tinh va kich thuée.
l/1,=4,5/1,8=2,5 > 2 =>Tinh toan theo ban loai ddm
- Pé tinh to4n cat 1 ban rong b = 1 m theo phuong canh ngan.
Nhip tinh toan: 14=1,8-0,22/2=1,69m
5.4.2. TAi trong.
Tinh tai.
Stt | Vat ligu ¥(T) N &(m) Tai trong (T/m)
1 | Lop gach lat 1.8 1.1 0,015 0,0297
2 | Vira lot 1.8 1.3 0.015 0.0351
3 | Ban BTCT 2,5 1,1 0,08 0,22
4 | Vira trat 1,8 1,3 0,015 0,0351
G=0.0297+0.0351+0.22 = 0,32(T/m")
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Hoat tai:  P=300KG/m® n=1,2
Py=1,2*300=360KG/m’
g=g+p=0,32+0,36=0,68 T/m*

Cit dai ban rong 1m = g= 0,68*1=0,68 T/m.

5.4.3. Noi luec.

Quan niém tinh toan: Co1 dai ban nhu mot dam don gian 1 dau ngam, 1 dau

khop, 1 dau ké 1én tuong,1 dau ké 1én dam chiéu nghi.

q-0.68 T/m
NN R NN

1690

-Xac dinh no1 luc:

=0,176 Tm

vz dul®  0,68*1,69°
11 11

5.4.4. Tinh toan cot thép.
Chon chiéu day ban h=10cm, a=1,5cm, h=8,5cm

Taco: ay=— = 000 _4016< 40=0439
R,bh,?  145x100x8,5

=> ¢ =051+, 1-2a, ) =0,991

Acz M 17600 g5 o2
R.Chy, 2250x0,991x8,5

Kiém tra ham lugng cot thép :

u% = 15 *1000=_0%
b*h, 100*8

c *100%=0,1% > pimin = 0,05%

Ta chon thép ¢6 a200 co6 A, =1,41 cm?

5.5. Tinh toan dam chiéu nghi.

5.5.1. Kich thuoec

Dam chiéu nghi duoc ké 1én tudng chinh coi nhu 1a lién két khép.

MO men ¢ nhip lay nhu véi dam don gian
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Chon kich thuéc dam :
he=(1/8+1/20)4500=(562+225)mm —Chon hy3=300mm, by=220mm

5.5.2. Tai trong.
Tai trong phan bd déu
+Tai trong do ban thang truyén vao g=0 do ban lam viéc 1 phuong
+ Tai trong ban than

g:=nbhy =1,1*0,22*0,3*2,5=0,165T/m
+ Tai trong hinh thang tir san chiéu nghi truyén vao

B=1.8/(2*4,5) =0.2

9,=0.68*(1-2*0.2%+0.2°)=0,631 T/m
+ Tai trong tong
0=0:1t0,=0,165+0,631=0,796 T/m
Tai trong tap trung : tir dAm con truyén vao

q*5,24*cosa  0,796*5,24*0,916
2 2

=1.91T

p:

Nhip tinh toan léy béng tam géi tua 1€n tuong

5.5.3. Nai luec.

Phan luc tai géi: R=p+ql/2=1.91+0,796*4,5/2 =3,701 T

Mo men gitra nhip:

Mpma=RI/2 — p0.38/2-q1%/8=3,701*4,5/2-1.91*0,38/2-0.796*4,5%/8= 5,94Tm
Qmax=R=3,701T

1.91t 1.91t 796t/m

LT T LG, T

4
Tr =3,701t 4500 Tr =3,701t

I
mmseam

5.5.4. Tinh toan cot thép.
Bé tong B25, R,=145KG/cm? Ry =10.5 KG/cm?
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C6t thép nhom AlL R, =R,=2800KG/cm’
dai AL Ri=2250KG/cm?

a. Tinh cbt doc chiu lyuc.

Chon 16p bao vé a=3cm — hy=30-3=27

ay = S = 0,95 < ¢=0,439
R,bh?  145x22x27

=> ¢ =05[1+/1-2a, ) =0,85

Ac= M 594000 _ gy 2
R.Ch,  2800x0,85x27

Kiém tra ham luong cot thép :

u% = bAh *100%= 2’ z 4 %100%=1,5% > pmin = 0,05%

0
Chon 2922 As=7,6 cm’

Cot thép cAutao Ay > 10% Asma => Chon 2¢14 1am cdt gia

b. Tinh cét dai:

Qmax=3,701 T

+ Kiém tra diéu kién han ché:  Q < K¢Rqbhg

KoRnbh=0,35*85*22*27=16065 KG > Qmax =3701 KG.Thoa man diéu kién han
ché

+ Kiém tra diéu kién tinh toan:  Q<0,6Rbhg

0,6Rybhy=0,6*10,5*%22*27=3742 KG > Qmax= 3701KG

Vay bétong du kha nang chiu luc cit.

Chon cdt dai theo ciu tao ¢6 vdi khoang cach s= min(0,5h ; 150) =150mm.
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ia $6a150 O

300

300

4500

N
i
;

dCmchiQunghg@

5.6. Tinh toan dam chiéu téi.

5.6.1. Kich thwoc

Dam chiéu tdi dugce tinh theo so d6 dam don gian 2 dau ngam chiu luc phan bo

déu véi nhip = 4,5m:

Chon kich thudc dam:

he=(1/8+1/20)4500=(562+225)mm —>Chon hg=300mm, by=220mm

9.6.2. T4i trong.
Tai trong phan bd déu
+Tai trong do ban thang truyén vao g=0 do ban lam 1 phuong
+ Tai trong ban than
g:=nbhy =1,1*0,22*0,3*2,5=0,165T/m
+ Tai trong hinh thang tir san hanh lang truyén vao
p=2.8/(2*4,5) =0.31
9,=0.68*(1-2*0,31°+0,31%)=0,56 T/m
+ Tai trong tong
q=9:+9,=0,165+0,56=0,725 T/m
Tai trong tap trung : tir ddm cbn truyén vao

*5,24*cosa  0,725*5,24*0,916

=1,739T
2 2

p="1

Nhip tinh toan 13y bang tam gbi twa 1én tudng
5.6.3. Noi lurc.

- Luc téng cong:
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Mmax= P*(4,5 - 0,38)/2 + gl 2/16 = 1,739*(4,5-0,38)/2 + 0.725*4,57 /16=4,49

Tm
Qmax =P +ql/2=1,739 + 0,725*4,5/2 =337 T
1,376T
0,725T
p8Y
I 4500 |
% \
w W
M=4,49 T.m
Q=3,37Tm
5.6.4. Tinh toan cot thép.
Bé tong B15, R,=85KG/cm’, R=7,5 KG/cm?
C6t thép nhom AIL R, =R,=2700KG/cm’
dai AL R, =2100KG/cm?
c. Tinh ¢t doc chiu lyc.
Chon 16p bao vé a=3cm — hy=30-3=27
A M 449000 0.329 0.79
= - = =>v =
R bh,®> 85*22%272 rev
M
- -
R./h, 2700%0,79*27
Ham lugng cot thép utzw =1,31% > mm= 0,1%

22*27
Chon 2¢22 F.= 7,6 cm?
Cét thép cAutao Ag> 10% A, max => Chon 2¢14 lam cot gia
d. Tinh cbt dai:
Qmax=3,37 T
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+ Tinh Qpmin = @3 (11 @n). Rpt.b.ho
= 0,6x1x10,5x22x27 = 3742 Kg > Qmax=3370 Kg
= Khong phai tinh cdt dai
Chon cdt dai theo ciu tao ¢6 vdi khoang cach s= min(0,5h ; 150) =150mm.

%@ M@ Wﬁ

i
.
"

300

300

4500

dCmchiQutii
6. TINH TOAN NEN MONG
Noi dung tinh toiAn moéng:
* Panh gid diéu kién dia chat cong trinh ,dia chét thuy van
* Xac dinh tai trong tac dung xuéng mong,tim t6 hop bat loi
* Chon d6 sau dat dé mong
* Chon loai coc,chiéu dai ,kich thudc tiét dién phuong phap thi cong
* X4c dinh stre chiu tai cta coc theo vat liéu 1am coc va theo dat nén
* X4c dinh s6 lugng coc trong mong Jkiém tra luyc truyén xuéng coc
* Tinh to4n nén theo trang thai giéi han thir nhat
* Tinh toan d6 bén dai coc
6.1. SO liéu dia chat :
- S6 liéu dia chat dugc khoan khao sét tai cong trudong va thi nghiém trong
phong két hop véi s6 liéu xuyén tinh cho thay dat nén trong khu xay dung c6 16p
dat c6 thanh phan va trang thai nhu sau :
-Lép 1 : Dét trong trot 0.5m ¢ =32°

-Lép 2 : Sét déo mém day 2.3m va c6 céc chi tiéu co 1y nhu sau:
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W | Wi | Wy 4 @ C Jc
% % % | TIm| A do | kG/cm | MPa
3 2
36,5 451 259 |1,86|2,69|6,2°| 0,15 0,99
Tu do co:

_A7(L+W) ,_ 2,69.1(1+0,365)
y 186

- Hé sb rong tu nhién: &, -1=1

- Chi s6 déo: A= Wn- Wy = 45,1- 25,9 =19,2= Lép 2 1a 16p dat sét.

- Do sét: B= W= W, _365-259 0,552 => Trang thai déo mém.
A 19,2

- M6 dun bién dang: .= 0,99MPa =9,9 kg/cm* = E = g, =5.9,9= 49,5

(kg/cm?)

(Sét déo mém chon « =5)

-Lép 3 : Sét déo mém day 3m va c6 cac chi tiéu co 1y nhu sau:

W | Wi | Wy YV @ C Jc N
% % | % | TIm| A dd6 | kG/cm | MPa
3 2
40,2 (425|123 | 18 |2,68|6,8°| 0,14 | 0,86 8
T do co:
_Ay,(1+W) 2,68.1.(1+0,402)

1=

- Hé sb rong tu nhién: e,
/4 1.8

-1=11

- Chi s6 déo: A= W Wy = 42,5- 23 =19,5= Lop 3 1a 16p dat sét.

- Do sét: g V=W, _402-23_, 68 = Trang thai déo mém.
A 19,5

- M6 dun bién dang: g.= 0,86MPa =8,6 kg/cm® = E = aq, =5.8,6 =43

(kg/cm?)

(Sét déo mém chon ¢ =5)

-L6op 4 : Cat bui day 3m va c6 céc chi ti€u co 1y nhu sau:
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Trong dat cac c¢& hat d (mm) chiém (%) W[ A Jc | N
12 | 0,5+ | 0,25+ | 0,1+0,2 | 0,05+0, | 0,01+0,0 | 0,002+0 | % MP
1 0,5 5 1 5 ,01 a
5 6,5 17 19 28,5 13 9,5 17 12,63 | 4,4 | 14

- Luong hat c6 ¢& >0,25mm chiém: 5+ 6,5+ 29+ 17 =47,5% > 75% = DAat cat

bui

- Stic khéng xuyén tinh:qc:= 4,4MPa = 44 kg/cm®, ¢ =135°,e = 0,65

- Dung trong tu nhién:  »

- M6 dun bién dang:

-Lép 5 : Cat hat vira day v6 cung va co cac chi tiéu co 1y nhu sau:

_ Ay,(1+0,01W) 2,63.1.(1+0,01.17)

e +1

0,65+1

=1,7(T/ )

= 4,4MPa = 44 kglcm®*= E = aq, = 2.44 =88 (kg/cm?)

(Cét bui chon ¢ =2)

Trong dat cac c¢& hat d (mm) chiém (%) W| A | g | N
1+ | 0,5+ {0,250, | 0,1+0,2 | 0,05+0, | 0,01+0, | 0,002+ | % M
2 1 5 5 1 05 0,01 Pa
9 | 255 28 16,5 13 7 1 19 12,64 |7,9| 25

- Luong hat c6 ¢ >0,25mm chiém: 9+ 25,5+ 28 =62,5% > 50% — DAt cat hat

vua.

- Stic khang xuyén tinh:q.= 7,9MPa =79 kg/cm?®, ¢ =32°,e =0,65

L~ A7,(1+0,01W) _ 2,64.1.(1+0,0L19)

e +1

- M6 dun bién dang:

0,65+1

=1,86(T / m®)

qe= 7,9=79g/cm?= E = aq, = 2.79 = 158 (kg/cm?)

(Cat hat vira chon o =2)
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6.2. Lua chon phwong 4n nén méng
6.2.1. Giai phap mong cho cong trinh:

Vi cong trinh 13 nha nhiéu tang nén tai trong dtng truyén xuéng méong
nhan theo s6 tang 1a rat 16n. Mat khac vi chiéu cao nha twong dbi 16n nén tai
trong ngang tac dung 1a kha 16n, doi hoi mong c¢6 d6 6n dinh cao. Do do
phuong 4n mong su 1a hop 1y nhat dé chiu dugc tai trong tir cong trinh truyén
xudng.

+ Coc ép: Khong gay On va gdy chan dong cho céc cong trinh 1an can,
coc duoc ché tao hang loat tai nha may chit luong coc ddm bao. May moc thiét
bi thi cong don gian. Ré tién. Tuy nhién né van ton tai mot s6 nhugce diém d6 1a
chiéu dai coc ¢p bi han ché vi vay néu chiéu dai coc 16n thi kho chon may ép co
du luc ép, diéu nay dan dén kha nang chiu tai cua coc chua cao.

— Nhu vay tir cac phan tich trén cung v6i cac diéu kién dia chat thuy vin va tai
trong cua cong trinh ta lya chon phuong &n méng coc ép 1a hop 1y.
- Du dinh dit coc siu vao dat Cat hat vira 1.4m.
- Chon tiét dién coc (25 *25).
- Chon cbt thép doc 4916 , All , R,= 2800 (kg/ cm?).
- Bé tong B25, Ry,= 145 (kg/ cm?); Ry = 10.5 (kg/ cm?).
6.2.2. Tiéu chuin xiy dung:
D0 in cho phép [s]=8cm.
6.2.3. Cac gia thuyét tinh toan, kiém tra coc dai thap :
- Stic chiu tai ctia coc trong mong dugc xac dinh nhu ddi véi coc don ding
riéng &, khong ké dén anh huong ctia nhom coc.
- Tai trong truyén 1én cong trinh qua dai coc chi truyén 1én cic coc chir
khong truyén 1én cac 16p dat nam gitra cac coc tai mat tiép xuc vdi dai coc.
- Khi kiém tra cuong do cua nén dat va khi xac dinh do lan cua mong coc
thi coi mong coc nhu mot khdi mong quy ude bao gdm coc, dai coc va phan dat
gilra cac coc.

6.3. Xac dinh sirc chiu tai caa coc:
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6.3.1. Theo diéu kién dat nén :

+ Xac dinh theo két qua thi nghiém trong phong (phuong phap thong ké):

- Strc chiu tai ctia nén dat xac dinh theo cong thirc: P, =

Fs
Pgh= Qs+ Q¢ va Fs= 1,4
- Ma sat giira coc va dat xung quanh coc: Q. = alzn:qrih
=)

- Luc khadng miii coc: Q =a,RF
- Trong do:
QL. hé s6 diéu kién 1am viéc cta dat, véi coc vudng va ha béng phuong

phap ép nén lay o, = a, =1.
F: dién tich tiét dién coc, F=0,25.0,25 =0,0625m”.
Ui: chu vi coc, ui=4.0,25 =1m.
R: strc khang gi6i han cta dat ¢ miii coc: R=350(t/m?)
T lic ma sat trung binh cua 16p dat th i quanh mit coc. Chia dat

thanh céac 16p dong nhat, chiéu day mdi 16p < 2mnhu hinh v&, ta lap

bang tra dugc 7, (theo gia tri ¢ sau trung binh 1; ctia mdi 16p va loai

dat, trang thai dat).

Loai dﬁt Zi (m) l; (m) T, (T)
Lép2 |  Sétdéo mém 2 1.6 1
., | 355 | 15 1.4
Lép 3 | Sét déo mém yéu
505 | 1.5 1,5
655 | 1.5 3,5
Lép 4 Cat bui
8.05 | 15 3,8
Lép 5 Cat hat vira 9.5 1.4 5,2

=P, =1[(16.1+1514+1515+1535+1538+14572)

+350.0,0625] = 46,05T
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=P, =PF9::%25:32,89T
e Chiéu sdu miii coc la : 10.2m
e Chon miii coc dit vao 16p dat thar 5
e Chiéu sau day dai 1a : 1.2m
e Chon duong kinh thép doc cua coc la : 16mm
« Chiéu dai ca thép neo vao dai I3 : 0,5m
« Chiéu dai cta coc yéu cau 13 : 9m
« Chiéu cao dai: 0.7m

e Surc chiu tai cua coc theo nén dat;

+Theo két qua thi nghiém xuyén tinh CPT:
+ Qs — Q. +Q;

Q¢
hay P
2+3 15+2 yFa 2+3

P
-Co P4 = L
FS

-Trong do:
+Q.= K.qc.F : strc can pha hoai cua dat & miii coc.
+k : hé sb phu thudce loai dét va loai coc, tra bang 5.11 c6 k =0,5.
=>Q.=0,5.790.0,0625=24,7T.
+Qs = U.Z(l—"i. hi : strc khang ma sat cta dat & thanh coc.
i
+0 : hé sb phu thudc loai d4t va loai coc, bién phap thi cong, tra bang 5.11 co:
a1 =30, h;=1,6m ; g = 99 T/m°.
o, =30, h;=3m; g = 86 T/m°.
03 =100, h3 = 3m ; ges = 4,4Mpa = 440 T/m?.
04 =100, hy = 1,4m ; ges = 7,9 Mpa = 790 T/m°.

99 86 440 790
=> =1.| —. — - iy =
Qs 1(30 1’6+303+1OO 3+1OO L4j 44,69 (T)

=>Vay Py = —242’ " —44’269 =35,60T

+X4c dinh theo thi nghiém xuyén tiéu chuan SPT:
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- Theo cong thirc Meyerhof: P= %&

Trong do:

+ Q =mN_F la strc khang pha hoai cta dat & miii coc, v&i Npy, la tri s6 SPT
cua l6p dét tai miii coc.

= Q. =mN_F. =400.24,7.0,0625= 617,5kN
+ Q. = nuz N.I.  la strc khang ma sat cua dat ¢ thanh coc, N; 1a tri s6 SPT cua
i-1

16p dat thir i ma coc di qua.
(Vi coc ép cac hé s6 m= 400kN va n=2)
= Q,=21.(7.2,3+8.3+14.3+ 25.1,4) = 234,2kN

_ 617,5+234,2 = 425 8kN = 42,58T

=R

6.3.2. Theo vat liéulam coc : Py =¢.(Rp.Ap + Rs.Ag) (2)
Trongd6: o Cuong dd chiu nén cua bé tong Ry =145 Kg/cm?
. Hé sdudndoc : ¢ =0,9
. Hé s6 diéu kién 1am viéc cua cbt thép : mer =1
e  Cudng dd chiu kéo cua cbt thép R =2800 Kg/cm?
. Dién tich cua coc :Ap = 625cm?
. Dién tich cot thép :As :8,O4cm2
Nhu vay stc chiu tai cta coc theo vat li€u theo (2) 1a :
Py =0.9% ( 145%625 + 2800x8.04) = 101,82 Tan
Stec chiu tai ctia coc {P }=min ( Py,Py) — Vay ta lay [P]= 32,89 T d¢ tinh
toan.
6.4. Kiém tra coc khi vin chuyén céu lip
6.4.1. Khi van chuyén coc: Tai trong phan bd q =n.y F,
- Trong d6: n 1a hé sb dong, n=1.5
=> g=1,5x2,5x0,25x0,25 = 0,234 T/m .
Chon a sao cho
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M;" ~M; =>a=0,207.l. = 0,207x4,5=0,93 m

-~ ™

| 4500

- Biéu d6 mémen coc khi van chuyén
2

M; =%= 0,234x0,93%/2 =0,11 T/m?

6.4.2. Truong hop treo coc 1én gia: Bé M, '~ M, thi b =0,294x],
=>p ~0,294 x4,5=1,33 m
+ Tri s6 mémen duong

gb* _0,234x1,33°

=0,21 T/m?
2 2

Mzz

-Biéu d6 moémen coc khi cau lap
‘ M2

b

<>

j 4500

A

Ta théy M;< M3 nén ta dung M, dé tinh toan

+ Lay 16p bao v¢ ctia coc 1a 3 cm => chiu cao lam viéc cua cot thép

ho=25-3=22 cm
M, 0,21 s, 2 ,
=>A.= - — . _
A= D.onR,  0,6x0,22x28000 o210 (M) =0,592 cm

Chon 4916 c6 As=8.04cm?
- Kiém tra ham luong cdt thép:

u=2 100% =89 1009 -1.23%> 4 =0,1%
bh, 25.22

6.4.3. C6t thép 1am méc céu:
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Luc kéo & moc cau trong trudng hop cau lip coc: F= ql
= Luc kéo mdt nhanh:

F’=F/2 = ql/2= 0,234x4,5/2= 0,53T

Dién tich thép moc cdu: Fe= F’/Rs= 0,53/ 28000=0.2x10*m*=0.2cm’.

Chon ¢8 co Fs= 0,50m2 dé 1am moc ciu

4500

930

1000

1500

100

+—t ?6a050

260100

?16

t
260150

1000

C ®6a0100

®6a100

1 14

Bl

250
yﬁu

¢60 150

cButlo ®1ncac c1

4500

930 N 930
4% 1000 E + 1500 + ? 1000 ! T 500
a $6a100 a 60100 26a50
2,‘ 26050 o LG xz>61 1}50 1‘ » es (7
= 1
2 \ 1 ‘
cButilo ®1ncac c2
BANG TO HOP NOI LUC CHO COT
PHAN TU
cot MAT TRUONG HOP TAI TRONG TO HOP COBAN 1 TO HOP CO BAN 2
NOI LUC GIOt R GIOf MN U MX MN U
CAT T HTL HT2 Mvex | M M M M M
N N N MX NTU NTU N MX
1 2 3 4 5 6 7 8 9 10 11 12 13 14
| M(KN.m) 18.30 6.14 -1.25 172.82| -177.81 191.12] -159.51 191.12 179.36] -142.85 179.36
Q(KN.m) 12.88 4.30 -0.99 75.26 -78.59 88.15 -65.71 88.15 84.49 -58.73 84.49
@ N(KN) -1075.39| -139.26| -143.48 -94.79 95.71| -1170.18| -979.68| -1358.13( -1286.04| -1118.38| -1415.16|
Wi M(KN.m) -35.81 -11.94 2.89| -122.27 124.24 88.43| -158.08| -158.08 78.60[ -156.60| -156.60
Q(KN.m) 12.88 4.30 -0.99 65.26 -65.24 -52.36 78.14 78.14 -46.72 75.49 75.49
N(KN) -1062.93| -139.26| -143.48 -94.79 95.71| -967.22| -1157.72| -1345.67( -1105.92| -1273.58| -1402.71
N M(KN.m) 0.46 -0.07 0.34 16.34 -16.69 16.79 -16.23 16.79 15.47 -14.63 15.47
Q(KN.m) 0.29 -0.07 0.24 7.26 -7.42 7.55 -7.13 7.55 7.04 -6.45 7.04
c N(KN) -273.45 -36.78 -40.10 -80.75 81.20f -354.20] -192.25( -354.20( -382.22| -233.47| -415.32
Wi M(KN.m) -0.76 0.21 -0.67 -14.15 14.46 13.71 -14.90 -14.90 12.45 -14.09 -14.09
Q(KN.m) 0.29 -0.07 0.24 7.26 -7.42 -7.13 7.55 7.55 -6.45 7.04 7.04
N(KN) -267.97 -36.78 -40.10 -80.75 81.20( -186.76| -348.72( -348.72( -227.99| -376.73| -409.84
r r r A
6.5. Tinh toan mong cot C (C2):
Ta chon ra cdp ndi lyc nguy hiém nhat
Ni=-1415T => Ny =-162,72 T;
- 84
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M= 19,11 Tm=> My =21,97 Tm,
Qe=8,81T=> Qx=10,13T;
6.5.1. Xdc dinh 56 luong coc cho dai :

N.=1,2. Ne =1, 2@ =4,945 coc

[P] 32,89
Ta chon s coc N =6 coc .Bb tri coc trong mat béng nhu hinh v& dién tich dé
dai thyc té:  F4=1.25*2=2.5 m’
Trong lugng tinh toan cua dai coc

Ng"=n*F*h*y4,=1,1.2,5.0,7.2,5= 4,8 T

: 2000 )
1250 750 750 250
Q[ 2 — ﬂ
| | I
O I T 1
LO| KL
N R
ﬂ ﬂ ﬂ
5[ [ 5 6
MAT B>» NG MANG

Luc tinh toan xac dinh cot dé dai la

N"=4,8+162,72=167,52 T

M6 men tinh toan x4c dinh tuong tng véi trong tdm dién tich la
M™*=M,"+Q"*h =19,11+10,13*1,2=31,26 tm

Luc truyén xudng coc day bién;

t Mtt *X *
Pmaxttz N' N yn max _ 167,52 N 31,26 0.275 28347
Iqc ZX_Z 6 4*0.75
i—1 !
t |\/|tt *x *
Pminttz N _ My "X _ 167,52 3 31,26*0.75 _175T

! n * 2
n ;X‘z 6  4%0.75

& day Prax =28,34 T < [P] =32,89 T nhu vay thod man diéu kién lyc max truyén

xudng coc va pmin>0 nén khong phai ki€ém tra theo diéu ki€n nho.
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6.5.2. Kiém tra nén mong coc ma sdt theo diéu kién bién dang.
D0 Iun cua nén mong coc dugce tinh theo do 1un ctia nén khéi moéng qui udce
co6 mat cat la abed
Trong do;
* * * *
@, h, + ;" +9,*h, + @, *hy

=Pv ¢ =
7 trong do P h, +h, +h, +h

_ 6,2*1,6+6,8%3+13,5%3+32*1,4

=11,8°
Dy 16+3+3+1,4

Kich thuéc khéi méng quy udc:
Lym=1.5+2*0.25/2+2*10.2*tg2.95=2.6 m
Bm=0.75+2*0.25/2+2*10.2*tg2.95=1.85 m
Chiéu cao khdi quy udc Hy=10.2m
-Xac dinh tai trong tinh toan dudi day khi mong quy ude (miii coc):
+Trong luong khéi méng quy udc: trong pham vi tir dé dai tré 16n c6 thé xac
dinh theo cong thirc: Ny =Ly . By . h.yw = 2,6.1,85.0.7.25=84T
+Trong luong khéi dat tir miii coc toi day dai : No© = X (Lm.Bwm - Fo) li.yi
=>N,= (2,6.1,85 - 0,25.0,25.6).[1,6.1,86+3.1,8 +3.1,7+1,4.1,86] = 101,31T
+Trong luong tinh toan cua coc: Q. = 6.0,0625.9.2,5=8,43 T
=>Tai trong & mic ddy mong:
N =Np+ N;+ N, + Q.=167,52 + 8,4 + 101,31+ 8,43 = 285,66 T.
+C6 My= Mgk = 21,97 Tm.

+Ap lyc tinh toan tai day khéi mong quy ude: Praxmin = :l + \')AVX
qu X
2 2
w, =L .: w 26185 0

F, =2,6.1,85=4,81m’

qu

_ 285,66 , 21,97

=> = +
Prarin 4,81 1,48
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=>Pmax = 74,23 T/M?; Prin = 44,5 TIM?; py = 59,36 T/m?’.
- Cudng d6 tinh toan cia dit & ddy khdi quy ude (Theo cong thirc ctia Terzaghi):
Pgh=05n,_.N yb+n,.N,q+n.N.C

N, , N, N, : Hé sé phy thudc goc ma sat trong ¢

4 q?

Lop 5 c¢6 ¢ =32° tra bang ta co:
Ny =29,8; Ng = 23,2 ; N. = 35,5 (b0 qua cac hé s6 hiéu chinh).

P
Rs= -2
d F.

05N 7B, +(N,-D.y H, +N.c |
- y7m(;)7m €y H.

S

=> R, = %529.8186.185 4{23,234).1,86.10,2 855 186 155186

Rq~ 198,465 T/m’
Ta cO: Pmax =74,23T/m? < 1,2 Ry = 238,158 (T/m?)
P =59,36 T/m* < Ry =198,465 (T/m?)
Vay ta co thé tinh toan d6 1an cta nén theo quan niém nén bién dang tuyén tinh .
Ap luc ban than ¢ day khdi quy udc
6"=2,3.1,86+3.1,8+3.1,7+1,4.1,86=18,78 t/m’
Ung suét gay ltn ¢ day khdi quy udc
6%,-0=0" -6"'=59,36-18.78=40,58 t/m’
chia dat nén duéi day khéi quy ude thanh cac 16p bang nhau va bang 0.4955m
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Piém | | bosau | 2z Ko a9, o™
b b
0 0 0 1 40,58 | 18.78
1 0.4955 0.5 0.9438 29.24 1 19.71
2 £:1.4 0.991 1 0.7754 24.02 | 20.64
3 185 1.4865 15 0.5856 18.14 | 22.128
4 1.982 2 0.4316 13.37 | 23.028
5 24775 2.5 0.3258 10.09 | 23.928
6 2.973 3 0.24995 7.74 | 24.828
7 3.468 3.5 0.1823 5.64 | 25.23
510
B 5

) = 15(70 —

S

s S

g A R W R N

MANG M1

Gidi han nén ta 1ay t6i do sau 3.468 m ké tir day khdi quy wdc . Po lun ctia nén

0,4955 (—30’299 +29,24+24,02+18,14+13,37+10,09+7,74 + —5’264)

8
S =Z&xog'hi =0,8
gl = 31000

S$=0.00154<Sgy= 0.08m

6.5.3. Tinh toan chgc thung dai

Cong thuc kiém tra:

Prp <o (be+C2) + o (e +¢1) ] ho. Rk

Trong do:
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+Ppp : luc dam thung bang tong phan luc ¢l a cac coc ndm ngoai pham vi
day thap dam thing.
Pnp= Po1+Po2 +Po3+Pos + Pos+Pos =2X(17,5+24,3+32,89)
=149,38 T
+ C1, Cy: khoang cach tir mép trong hang coc dén mép ngoai cot theo phuwong
y va X.
¢y = 50cm > 0.5.ho=27,5 cm
= C;=50Ccm
C; = 14 cm < 0.5.h0=27,5 cm
= C; =0.5h=40 cm

+oy , o : cac hé s0, xac dinh nhu sau

=15x /1+( )2= 5><‘/ =2.23
a, =15x /1+(:—° ? =15x /1+G—§j =3.023
2

+b¢ ,h; :canh cua tiét dién cot.=22x50 (cm)

£ |
o

+Rp: cudng do chiu kéo tinh todn cua bé tong
R« =9 kg/cm?
VP = [ou(betco)+an(het c)JhoXRi
= [2.23.(22+40)+3,023.(40+50)].55. 90
=217778 kg =217.778 T
vay Pnp=149,38 T <217.778 T
= dai khong bi choc thung.
6.5.4. Kiém tra cwong dd theo tiét dién nghiéng theo luc cit
Cong thuc kiém tra:
P < B.b.ho.Ry
Trong do:
P: Tong phan luc tai cac dinh coc nam giita mit phang cat qua cot va mép
dai gan nhat
- 89 -
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P=2Pmax= 2.32,89=62,78 t
b: bé rong ddy mong, b=1,25m do b=1,25m >(be+h,)=0.22+0.55=0.77m

B: h¢ s6 dugce tinh nhu sau:

p=0.7x 1+(m 2 =0.7x }1+(§ > =1.04
\/ C, 50

VP = B.b.ho.Rx =1,04x1,25x0,55x105 =64,35T >P =62,78 T

Vay diéu kién kiém tra dugc thoa man.

6.5.5. Tinh toan dd bén va cau tao dai coc

Coi dai méng duoc ngam vao chan cot tinh toan nhu cau kién conson chiu uén
Nhén thdy 2 mit cat I-I va II-II 13 nguy hiém nhat vé ubn trong dai theo ca 2

phuong, do vay ta di xac dinh lugng cbt thép can thiét cho 2 mit cat nay.

50, 1500 ,250
| W
o T
Lo
N
Q3
N Ao -
B I IS o
~ \ >/ ﬁ
4L 5001 |
57
Lo
N |
| 625 |
L 2000 L
MaNGM1

- Tinh toan mémen va thép cho dai coc
Tiét dién I-I: cot thép dit theo phuong Y
-  Momen tuong irng voi mat cat I-l,
M1 = r1.(Pos + Pgg) = 0.625.2. 32,89= 41,11 tm

M 41,11
0,9.ho.Ra  0.9x0,55x 27000

chon 10420 2130, As = 31,4 cm2.

A =3,0759°m?=30,75 cm?
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Tiét dién II-II: cbt thép theo phuong X.
M2= rg.(P()l + P02+ Pog) = 0,265(17,5+ 24,3 + 32,89 ): 18,58 tm

M _ 18,58
0,9.ho.Ra  0.9x0,55x 27000

chon 104 14 a 220, As =15,38 cm®.

=1,3901.10° m?= 13,9 cm?

SI=

(@]
ﬁ (e}

o ] [ ] [ ]

N :

Ll L ,; =

3 | 3 T é @

ve) $140220
o @)

N
25ol 750 L 750 L25o
1op 2000 1jop
mang M1

6.6. Tinh toan mong cot B(C3):
Ta chon ra cdp noi luc nguy hiém nhét
M= Mg=1,67Tm
Ny=-47.72 T
Qrr=0,86T
6.6.1. Xdc dinh sé lirong coc cho dai :

n.=1,2. Ne =1 Zi72 =1.74 coc
[P] 32,89

Ta chon s6 coc n=2coc .Bd tri coc trong mat bang nhu hinh v€ di¢n tich

dé dai thyc té
F 4=0.5*1.25=0.625cm?
Trong lugng tinh toan cua dai coc

Ng"=n*F’*h*y;=1.1*0.625*0.7*2,5=0,8T |
, 1250

ra

Luc tinh toan xac dinh ¢t dé dai 1a 7

N"=0,8+47,72=4852 T

500

M6 men tinh toan xac dinh tuong ting véi

trong tam dién tich la

| 750

L

q
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M"=M,"+Q"*h =1,67+0,86*1,2=2,7 tm
Luc truyén Xuéng coc day bién;

tt I\/In*X *
Pmaxttz N. My " X :47,72+2,7 0.75

+ =27,46t
n. ixz 2 0752
o1 !

Prmin =20,26t

& diy Pra=27,46< [P] =32,89 T nhu vy thod man diéu kién luc max truyén
Xuéng COCVa Pmin> 0 nén khong phai kiém tra theo diéu kién nho

6.6.2. Kiém tra nén méng coc ma sdt theo diéu kién bién dang.

Do ltn ctia nén moéng coc duge tinh theo do 1in cta nén khéi moéng qui wde cd
mat cat 1a abed

Trong do;

o=2w trong d6 ¢, = 2"+ + 9, + o *h
4 h, +h, +h, +h,

| 6,2%1,6+6,8%3+13,5%3+ 32*1,4

~11.8°
P 16+3+3+14

kich thuéc khdi moéng quy udc:

Lm=0.75+2*0.25/2+2*10.2*tg2.95=1.85 m

Bv=2*10.2*tg2.95=1.1 m

chiéu cao khéi quy uéc Hy=10.2m
-Xac dinh tai trong tinh toan dudi day khdi mong quy ude (miii coc):
+Trong lugng khéi mong quy udc: trong pham vi tir dé dai tro 1én co thé xac

dinh theo cong thirc: Ny =Ly . By . hoyw = 1,85.1,1.1,2.2=4884T
+Trong lugng khéi dat tir miii coc toi day dai : No'° = X(Lm.Bwm - Fo) li.yi
=>N,=(1,85.1,1 - 0,25.0,25.2).[1,6.1,86+3.1,8 +3.1,7+1,4.1,86] = 30,71T
+Trong luong tinh toan cua coc: Q. = 2.0,0625.9.25=2,82T
=>Tai trong & mic ddy mong:

N =N+ N;+Ny+Q.=47,72 + 4,884 + 30,71+ 2,82 = 86,13 T.
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+CO My= My = 1,67 Tm.

+Ap lyc tinh toan tai ddy khdi mong quy wéc: p. . = N M

W LBy 18517

} =0,373m°
6 6

Fo =18511=2 04m?

op 8613 167
’ 2,04 0,373

=>Pmax = 46,69 T/mM?; Pmin = 37,74 TImM?; pp = 42,21 T/m?.

- Cuong dd tinh toan cua dat & day khdi quy udc (Theo cong thire ctia Terzaghi):

Pgh=05n_N yb+n,.N,q+n.N.C

N, , N,, N, :H¢ s6 phu thudc goc ma sat trong ¢
Lop 5 c6 ¢ =32° tra bang ta co:

Ny =29,8; Ng = 23,2 ; N. = 35,5 (b0 qua cac hé sb hiéu chinh).

05xN_xyxB, +(N —1)xy xH, +N_xc .
= » XV X DBy (li )<y M c 1 7H,

S

=> Ry = 0,5.29,8.1,86.1,1 +{23,2 3—)1) 185.10,2 35,5.1, 86+10,2.1,86

Rq~ 191,54 T/m?
Tacé: Pmax =46,69T/m’< 1,2 Ry = 229,8 (T/m?)
P =42,21 T/m’ < Ry =191,54 (T/m?)

Vay ta c6 thé tinh toan do lun ctia nén theo quan niém nén bién dang tuyén tinh
Ap luc ban than & day khdi quy udc
6"=2,3.1,86+3.1,8+3.1,7+1,4.1,86=18,78 t/m’
g suit gay lun & day khéi quy ude
6%,-0=0" -6"'=34,89-18,78=16,11 t/m’

chia dat nén dudi day khdi quy ude thanh cac 10p bang nhau va bang 0.4955m
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Piém | | bosau | 2z Ko a9, ™
b bm

0 0 0 1 16.11 18.78
1 0.4955 0.5 0.9438 15.483 19.71
2 1.85 _168 |0:991 1 0.7754 12.72 20.64
3 t 1.4865 15 0.5856 9.606 22.128
4 1.982 2 0.4316 7.08 23.028
5 24775 2.5 0.3258 5.344 23.928
6 2.973 3 0.24995 4.09 24.828

Gidi han nén ta 1ay t6i do sau 2.973 m ké tir day khdi quy wdc . Do lun cua nén

5= Pty oh —0,8
E 1

0,4955 16,11

~E, 31000

Vay ta c6 S=0.00077 < Sgn=0.08m

6.6.3. Tinh toan chgc thung dai

Cong thuc kiém tra:

Prp <o (be+C2) + oo (he+c1) ] ho. Rk

Trong do:

4,09

(T +15,483+12,72+9,606 + 7,08 +5, 344+T)

+Pyp : luc dam thung bang tong phan luc cla cic coc ndm ngoai pham vi day

thap dam thung.
Pnp:P01+P02:20,26+27,46
=47,72T

+ C1, Cy: khoang cach tir mép trong hang coc dén mép ngoai cot theo phuong

y va X.

€, = 14cm < 0.5x ho=27.5cm
= €, = 0.5h=40 cm

C, = 1.5cm < 0.5xho=27.5 cm
= C, =0.5h=40 cm

+o , o : cac hé so, xac dinh nhu sau

h 2
o, =15% [1+(=%)? =15x 1+% =3.023
Cl
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2
h
a, =15x [1+(—2)? =15x 1+G—gj =3.023
CZ

+he ,h :canh cua tiét dién c6t.=22x22(cm)

+Ry: cuong do chiu kéo tinh todn cua bé tong
Ry =9kg/cm?
VP = [ai(betcz)+az(het €1)]hoxR
= [3.023x(22+40)+3,023x(22+40)]x55x 90
=185551,7 kg =185,6 T
vay Pn=47,72T <1856 T
= dai khong bi choc thung.
6.6.4. Kiém tra cwong do theo tiét dién nghiéng theo luc cit
Cong thuc kiém tra:
P < B.b.ho.Rk
Trong do:
P: Tong phan luc tai cac dinh coc nam giita mit phang cat qua cot va mép
dai gan nhat
P=Pmax= 27,46 t
b: bé rong day mong, b=0.5m do b=0.5m <(bc+h,)=0.22+0.55=0.77m

B: h¢ sb6 duoc tinh nhu sau:

S =0.7x /1+(m)2 =0.7x /1+(§)2 =119
C, 40

VP = B.b.ho.Rk = 1.19x0.5x0,55x90=29,45 T > P =27,46 T

vay diéu kién kiém tra duoc thoa man.

6.6.5. Tinh todn d¢ bén va ciu tao dai coc

Viéc tinh toan nhdm xac dinh luong cdt thép can thiét dat theo 2 phuong

Nhan thiy 2 mat cat I-I va II-II 1a nguy hiém nhat vé udn trong dai theo ca 2

phuong, do vay ta di xac dinh luong cbt thép can thiét cho 2 mat cat nay.
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1250
- Tinh toan momen va thép cho dai coc

Tiét dién I-I: cot thép dit theo phuong Y
- Mémen tuong Gng véi mat cat I-1,
M1 = r1.Pg, = 0.265%27,46=7,27 tm

M _ 7,27
0,9.ho.Ra  0.9x0,55%x 27000

chon 5412 a120, As =5,65 cm®.

=0,5439.10°m?=5,43 cm?

Asi

Tiét dién II-11: cét thép theo phuong X.
LAy theo ciu tao chon 6412 a220, As =6,78 cm”.

D \ |
= =T 3120120
N — ] @
3l T L+ - @wzo2zo®
] A ]
=) L] ]
N
250! 750 !250 L
110D 1250 ie]
MaNGM3

0 2 S
@ g‘%" "3@ o
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THI CONG (45%)
GIANG VIEN HUONG DAN : TH.S NGUYEN TIEN THANH
SINH VIEN THUC HIEN  : NGUYEN HAI DUONG
LOP : XD1801D
MA SINH VIEN : 1412104052

NHIEM VU:
- LAP BIEN PHAP THI CONG PHAN NGAM
- LAP BIEN PHAP THI CONG PHAN THAN
- LAP TONG TIEN PO THI CONG CONG TRINH
- LAP TONG MAT BANG THI CONG CONG TRINH
- LAP BIEN PHAP AN TOAN LAO BONG
BAN VE GOM:

TC - 01: THI CONG PHAN NGAM

TC — 02: THI CONG PHAN THAN

TC — 03: TONG TIEN PO THI CONG CONG TRINH
TC — 04: TONG MAT BANG THI CONG
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CHUONG 1, THI CONG PHAN NGAM
1.1. Giéi thiéu tém tat dic diém cong trinh,

Day 1a cong trinh cong cdng, dugc xdy dung dé phuc vu nhu cau hoc tap
ctia trudng Phd Thong Trung Hoc Ly Thuong Kiét —Long Bién -Ha Noi ¢6 tong
chiéu dai nha 73,15 m, va chiéu rong 14 14,5 m, nha gdm 6 ting vdi tong chiéu
cao la 24,6 m vay dién tich mit bang xay dung cong trinh 1a 1060,68 m’,

+ Mong coc bé tong cot thép dai thap dat trén 16p bé tong da mac 100,
day dai dat ¢t -1,8m so véi ¢t -0,60(MDTN) coc bé tong cot thép B25 tiét dién
0,25x0,25m dai 9m duoc chia lam 2 doan, doan C1 dai 4,5m, doan C2, dai 4,5m,
coc duoc ngam vao dai bang cach dap dau coc dé thép neo vao dai 1 doan bang
0,35m, coc con nguyén bé tong dugc neo vao dai 1 doan bé“mg 0,Im

1.1.1 Tong mit bing céng trinh

)

4‘
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TR NG THPTLY TH! & NG KIOT - Hu Né |
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RSl S Ry
] ]

MA B»NG TelNG THO
1.1.2 Piéu kién dia hinh, dia chat cong trinh, dia chat thiy vin
a) Piéu kién dia hinh
Cong trinh x4y duyng tai trung tdm Thanh phé Ha Noi, dia hinh bang phang,

thuan loi V& giao thong,
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b) Piéu kién dia chit cong trinh

Xem chi tiét phan nén mong,

¢) Piéu kién dia chat thiy vin

Khong c6 myc nuwdc ngam

5. Mot s6 diéu kién lién quan khac

a) Tinh hinh giao thong khu vuc

Khu vuc c¢6 nhiéu duéng 16n 1a dudng 2 chiéu thuan tién cho cong tac van
chuyén vat liéu, thiét bi may moc cho qua trinh thi cong,

b) Kha nang cung trng vat tw

Cong trinh xdy dung nam trén duong cé bé rong 8m, kha ning cung ng vat tu
tot,

¢) Kha niing cung cap dién nwéc thi cong

Cong trinh xay dyng tai khu vuc noi thanh, kha ning cung cap dién nuéc thi
cong tét,

d) Nang lwe don vi thi cong

Pon vi thi cong c6 ning luc cao, dam bao yéu cau vé k¥ thuat va cong nghé thi
cong,

¢) Trinh d¢ xay dwng khu vuc

Nhén luc tai khu vue ¢6 sé luong va trinh d6 cao, co s¢ san xuat va thiét bj thi
cong hién dai, dam bao kha nang thi cong,

6. Mot s6 nhan xét

Thong qua ndi dung gidi thiéu & phﬁn trén, ¢ thé théy duoc nhitng thuan lgi
cling nhu kho khin anh huong dén giai phap thi cong cong trinh,

Thuan lgi:

Giao thong thudn tién, ning luc nha thiu cao, kha ning cung ung Vit tu, cung
Cép dién nudc tdt,

Kho khéan:

Xay dyng trong khu vuc thanh phd,dong dan cu , yéu cau vé an toan lao dong,

vé sinh moi truong, 6 nhiém tiéng 6n cao
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1.1.3Trinh bay cong tac chuan bi truéc thi cong

1. Nghién ctru ho so thiét ké va cac diéu kién lién quan

Chuan bi day du cac hod so thiét ké, ban vé thi cong va cic hd so lién quan,
nghién ciru phan tich danh gia ho so thiét ké dé lya chon phuong an thi cong hop
1y,

2. San don va bo tri mit bang thi cong

- Kiém tra chi gigi xay dung

- Nhan va ban giao mit bang xay dung

- Théo d& cac cong trinh cii phai dam bao cic yéu cau an toan va kinh té

- Boc bo tham thyc vat trén 16p dat mat dé thuan tién cho qua trinh thi cong

- B6 tri 1am cac dudng tam cho cac may thi cong hoat dong trén céng truong,

- 1ap dung rao chan cho cong trinh,

- B6 tri nha lam viéc cho k¥ su va bao vé bang nha luu dong Container,

Tién hanh 1am céc 1an trai tam phuc vu cho viéc dn ¢ va sinh hoat cta cong nhan
trén cong truong,

- Lip dit hé thdng dién, nuéc sinh hoat, nudc san xuat phuc vu thi cong,

- Bb tri cac bai vat liéu 16 thién, cic kho chtra vat liéu phu hop voi tong mat
bang,

- Tap hop cac tai liéu ki thuat c6 lién quan ,

- Chuan bi mit bang t6 chirc thi cong, xac dinh vj tri tim cbt, hé truc cia cong
trinh,

- Pudng vao va vi tri dat cac thiét bi co sé va khu vuc gia céng cbt thép, kho va
cong trinh phu trg,

- Lap ké hoach thi cong chi tiét, quy dinh thoi gian cho cac budc thi cong va so
d6 di chuyén ctiia may moc trén cong truong,

binh vi va gidc mong cong trinh:

- Tir ban v& hd so va khu dat xdy dung cta cong trinh, phai tién hanh dinh vi

cong trinh theo mdc chuan theo ban vé thiét ké,
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- Piém mdc chuan phai dugc tit ca cac bén lién quan cong nhan va ky vao bién
ban ban giao dé lam co s¢ phap 1y sau ndy, moc chuan duoc dong bang coc bé
tong cbt thép va duoc bao quan trong sudt thoi gian xay dung,

- Panh diu cac duong tim cong trinh bang cac coc gd sau d6 dung day kém cing
theo hai dudng coc chudn, dudng coc chuan phai cach xa cong trinh tir 3,4m dé
khong 1am anh huéng dén thi cong,

- Dua vao cac duong chuin ta xac dinh vi tri cua dai moéng, tor d6 xac dinh dugc
Vi1 tri tim coc trén mat béng,

3. Chuan bi may méc va nhén lue thi cong

- Chuan bi may moéc: may xtc gau nghich, may ép coc, can truc thap, may tron
bétong, may bom bétong, may dam bétdng, van thing, may cua cat ubn thép, 6
t6 chuyén cho dat, hé thong coppha da gido,.,

- Chuan bi vé nhan luc: chuan bi cic cong nhan lanh nghé cé kinh nghiém va cac
cong nhan khac dap ung cic cong viéc phu hop voi yéu cau, Doi ngii can bo
cling duoc phan cong cong tac cho phu hop véi tién d6 chung trén cong trinh va
clia toan bo coéng viéc trong cong ty, Chuin bi day du céc trang tiét bi lao dong
phuc vu thi cong ciing nhu cac dung cu bao ho lao dong dé dam bao an toan cho
cong nhan cling nhu can bg trén cong trudng,

4. Chuan bi may méc va nhan hre thi cong

- Chuan bi may moéc: may xtc gau nghich, may ép coc, can truc thap, may tron
bétdng, may bom bétdong, may dam bétong, van thing, may cua cat udn thép, 6
t6 chuyén chd dét, hé thdng coppha da gido,.,

- Chuén bij vé nhan luc: chuan bi cac cong nhan lanh nghé c6 kinh nghiém va cac
cong nhan khac dap ung cic cong viéc phu hop voi yéu cau, Doi ngii can bod
cling duoc phan cong cong tac cho phu hop véi tién d6 chung trén cong trinh va
cua toan by cong viéc trong cong ty, Chuéan bi déy du cac trang tiét bi lao dong
phuc vu thi cong ciing nhu cac dung cu bao ho lao dong dé dam bao an toan cho
cong nhan ciing nhu cén bg trén cong trudng,

1.2. Piéu kién thi cong,
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1.2.1. Piéu ki¢n dia chit céng trinh,

- S lidu dia chit dugc khoan khao sat tai cong truong va thi nghiém
trong phong két hop véi sb liéu xuyén tinh cho thay dat nén trong khu xay dung
c6 16p dat co thanh phan va trang thai nhu sau :

-Lép 1 : Dét trong trot, day 0,5m
-Lép 2 : Sét déo mém, day 2,3m
-Lép 3 : Sét déo mém yéu , day 3m
-Lép 4: Cat bui day 3m
-L6ép 5 : Cat hat vira day vo cung
1.3. Lap bién phap thi cong ép coc bé téng cot thép
1.3.1. Tinh khéi lwong coc bé tong cot thép,
- Can clr vao mit bang mong cong trinh,
- Cian ctr vao thiét ké mong, ta xac dinh khoi lugng coc nhu sau:
Moéng M1 —38" x 6°°= 228 coc,
Moéng M3 = (21™+10" )x 2°* = 62 coc,
Moéng thang méy=1h6 X 9°°=9 ¢coc,
Téng =299 coc,
- Tong chiéu dai coc cong trinh cAn dong 13:299%9,5=2691 (m),
- Trong lugng 1 coc: 9x0,25x0,25x2,5=1,41 (T)
- Khéi lugng coc BTCT cho toan bd cong trinh:1,41x299=421,59 (T),
1.3.2. Chon phwong phdp ép,
Cé hai giai phap ép coc la ép trude va ép sau:
- Ep trudc la giai phap ép coc xong mdi thi cong dai mong,
- Ep sau la giai phap thi cong dai méng va vai ting nha xong médi ép coc qua cac
16 cho hinh ¢6n trong méng, Sau khi ép coc xong thi cong mdi ndi vao dai, nhodi
bé tong c6 phu gia truong nd chén day mdi ndi, Khi thi cong dat cudng do yéu
cau thi xdy dung céc tang tiép theo, Pdi trong khi ép coc chinh 1a phan cong
trinh da xay dung,

Phuong an ép coc:
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- Ep duong:tién hanh dao hé méng dén cao trinh dinh coc, sau d6 mang may
moc, thiét bi ép dén va tién hanh ép coc dén do sau thiét ké,
- Ep 4m: tién hanh san phang mit bang, boc bo tham thuc vat dé tién di chuyén
thiét bi ép va chuyén coc, sau d6 tién hanh ¢p coc dat dugc cao trinh dinh coc
am Xuéng dd sau thiét ké, Can phai chuén bi cac doan coc dan béng thép hoac
bang bé tong cdt thép dé coc ép duoc t6i chiéu sau thiét ké, Sau khi ép coc xong
ta s& tién hanh dao dat dé thi cong phan dai, hé giang dai coc,
- Ep dinh: coc duoc ép bang cach tac dung luc ép 1én dinh coc bang may ép thiy
luc
- Ep 6m: coc duoc ép bang cach tac dung luc ép 1én than cocbang may ép coc
robot

Két Luan :Do dic diém, tinh chét qui md cua cong trinh co tai trong
khong 16n, dia diém xay dung 1a ndm ¢ sat khu dan cu ctia Ha Noi, dé tranh anh
huong dén cac cong trinh xung quanh nén ta dung phuong phap thi cong coc ép,
Véi dic diém cong trinh nhu di néu & trén, ta chon phuong phap ép trudc 1a
thich hop nhat, V&i phuong phép ép trude ta chon phuong an ép am, v6i phuong
an nay ta phai dung 1 doan coc dé ép am, Coc ép Am phai dam bao sao cho khi
ép coc té1 do sau thiét ké thi dau coc ¢p am phai nho Ién khoi mat dat 1 doan >
60cm, ¢ day dau coc thiét ké & do sau -0,65m so v6i mit dat thién nhién, nén ta
chon chiéu dai coc ép am 1a 1,35m = coc ép am nho 1én khdi mat dat 0,7m,

Kich thuéc tiét dién coc ép am la 25x25cm,

1.3.3 Cong tac chuan bi
1,Nghién ctru tai li¢u
- Tap hop day du cac tai liéu k¥ thuat co lién quan nhu két qua khao sat dia chat,
quy trinh cong nghg...
- Nghién ctru k¥ ho so thiét ké cong trinh, cac quy dinh cua thiét ké vé cong tac
€p coc,
- Kiém tra cac thong sb k¥ thuat cua thiét bi ¢p coc,
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- Phai c6 ho so v€ ngudn goc, nha san xuat bao gom phi€u ki€m nghiém vat li¢u
va cap phoi bé tong,

2,Chuan bi vé mat bang thi cong, chuan bi coc

- Nghién ctru di€u kién dia chat cong trinh va dia chat thuy van, chiéu day, thé
nam va dac trung co 1y ctia chiing

- Tham do kha ning c6 cac chudng ngai dudi dat dé c6 bién phap loai bo ching,
su c6 mit ciia cong trinh ngdm va cong trinh 1an can dé c6 bién phap phong

ngtra anh hudng xau dén chiing

- Xem xét diéu kién moi truong d6 thi (tiéng 6n va chan dong) theo tiéu chuan

moi trudng lién quan khi thi cong ¢ gan khu dan cu va cong trinh c6 san
- Nghiém thu mit bang thi cong;

- Lap ludi trac dac dinh vi cac truc moéng va toa dd cac coc can thi cong trén mat
bang

- Kiém tra chimg chi xuit xudng cua coc

- Kiém tra kich thudc thuc té cua coc

- Chuyén ché va sip xép coc trén mit bang thi cong

- Panh diu chia doan 1én than coc theo chiéu dai coc

-Tb hop cac doan coc trén mat dAt thanh cay coc theo thiét ké

- bat may tric dac dé theo doi d6 théng ding cua coc va do do chdi cta coc

3, Cac yéu cau ki thuét ciia coc va thiét bj thi cong coc

Ap dung tiéu chuan hién hanh: TCVN 9394 — 2012 Déng va ép coc — thi cong va
nghiém thu,

4, Cac yéu cau ki thuit d6i véi coc

- Khéng duoc dung cac doan coc cd d6 sai léch vé kich thudc vuot qua quy

dinh trong Bang 1 va c¢6 vét nit rong hon 0,2 mm, Do sau vét niit & goc khong
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qua 10 mm, tong dién tich do lem, stt goc va rd to ong khong 16n hon 5 % tong
dién tich bé mit coc va khong qua tap trung,

Mirc sai léch cho phép vé kich thude coc xem bang 1 — TCVN 9394 — 2012,

5, Cac yéu cau ki thuat ciia thiét bi thi cong coc

Lua chon thiét bj ép coc can thoa mén cac yéu ciu sau:

- Cong suat cua thiét bi khong nho hon 1,4 1an luc ép 10n nhat do thiét ké quy
dinh

- Luc ép cua thiét bi phai dam bao tdc dung ding doc truc tam coc khi ép tur dinh
coc va tac dung déu 1én cac mit bén coc khi ép 6m, khong gy ra lyc ngang 1én
coc

- Thiét bi phai c¢6 chting chi kiém dinh thoi hidu vé dong ho do ap va cac van
dau cuing bang hiéu chinh kich do co quan c6 thim quyén cap

Trong moi trudng hop tong trong luong hé phan luc khong nén nho hon 1,1 lan
Iirc ép 16n nhat do thiét ké quy dinh,

Kiém tra dinh vi va thing bang cua thiét bi ép coc gdm cac khau:

- Truc cua thiét bi tao lyc phai trung véi tim coc;

- Mit phing “ cong tac” clia sin may ép phai naim ngang phing

- Phuong nén phai 1a phuong thing dimg, vudéng goc véi san “cong tac”;

- Chay thir may dé kiém tra on dinh ctia toan hé thong bang cach gia tai khoang
tr 10 % dén 15 % tai trong thiét ké cua coc,

Poan miii coc can dugc lép dung can than, kiém tra theo hai phuong vuong goc
sao cho do 1éch tam khong qua 10 mm, Luc tac dung 1én coc can tang tu tr sao
cho tbc do xuyén khong qua 1 cmy/s, Khi phat hién coc bi nghiéng phai dimg ép
dé can chinh lai,

1.4. Tinh todn lwa chon thiét bi ép coc,

a) Chon kich ép
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- Coc ¢o tiét dién (25x25)cm chiéu dai doan coc C1=4,5m, doan C2 =5m
- Tinh lyc ép yéu cau:
Pep = Ki,K2,Pan < Pyatieu

Trong d6 ky hé s6 thiét ké 1y bang 2

k, hé s thi cong lay bang 1,1

Pan strc chiu tai cua coc theo diéu kién dat nén Py, = 46,05 T

Vay Pe,= 2x1,1x46,05 = 101,31 T < Py ey = 101,82T

Chon méy bom dau c6 ap luc Py, = 310 (kg/cm?)
Do d6 4p lyc cia may bom gay 1én la

Poom = (0,5;0,75) Pumgy = 0,7x310 = 217 (kg/cm?)

Chon dudng kinh xi lanh : D> |2 = /2'101310 = 17,24 ¢m
7B, 3,14.217

Chon D =20cm
- Chon hanh trinh kich 1,5 m,
- Chon may ép loai ETC - 03 - 94 (CLR - 1502 -ENERPAC)

- Luc ép gay bdi 2 kich thuy luc ¢6 dudong kinh xy lanh 202mm, dién tich 2
xylanh la 628,3cm2,

- L0 trinh cua xylanh 1a 130cm

- Lyc ép may c6 thé thuc hién duogc 1a 139T,

- Ning suit may ép la 120m/ca,

hOthéngm,y Ppcéac

©

1- Khung dEh ®ng
2-K¢h thi luc

3-8 ei tréng
4-8anghd ® ,pluc
5-M.y b-mdcu
6-Khung dEn cé @mh

7-Dgy dEn dQu ’—‘
8-BO® @i trang®\
9-DQN @
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|
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4 7500 } 2500
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b) Chon gia ép va tinh toan d6i trong:
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Trén mat bang mong c6 cac dai coc ciia mong M1 va M3, em xin phép thiét ke

gid ép cho 1 dai coc dién hinh,
Thiét ké gid ép cho dai coc méng M1,

Theo phuong ngang dai coc c¢6 3 hang coc, theo phuong doc dai coc

c6 2 hang

coc, Ta s¢€ thiét ké gia ép dé co thé ép dugce hét cac coc trong dai ma khong can

phai di chuyén gia may ép,
Gia ¢ép duoc ciu tao tir thép hinh I, cao 50cm, canh rng 25cm,
Tir cac gia thiét trén ta thiét ké gia ép c6 cac kich thudce sau,
- Bé rong gia ép: 0,75 + 2x(0,375 + 0,5) = 2,5(m),
- Bé dai gia ép:  2x(2,5 + 0,5+0,75) = 7,5(m),
- Chiéu cao gid: Hgig=Loct2NicHhg+hgir
Trong d6:  Leoe chiéu dai doan coc 4,5 m
hy hanh trinh kich 1,3 m
hg chiéu cao dam dé 0,5m
hgie chiéu cao du trit 0,8 m
Vay Hgi; =4,5+2x1,3+0,5+0,8=8,4m

- Cau tao gia ép duogc thé hién qua hinh v& sau:

7500

2500 500 750 750 500 2500

— 9
—
— 4
— 9
T 9

375

500

2500

750
10
O

8 O O

2
[ I N L

Chon coc s6 1 dé tinh toan, so dd tinh dugc thé hién trén hinh vé:
- Goi trong luong ddi trong mdi bén 13 Q,

- Luc gay lat cho khung: P¢, = 101,31(T)

+ Trudng hop 1at quanh diém A:
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Mg > My

Trong do:

Mg: mémen chdng 1at do ddi trong gy ra, My = 6,75xQ + 1,25Q = 8Q

Mgi: moémen gy 1at do luc Pe, gay ra, Mg = 4,75XP,, = 4,75x101,31 = 481,22
tm

Vay 8Q >481,22=>Q>60,1T

2500 750 750 750 750 2500

500 375

750

2500

375 500
O
O

2000 3500 | 1250

4750

+ Truong hop 1at quanh diém B:
M= My
Trong do:
Mg: mémen chong 1at do d6i trong giy ra, My = 2x1,25xQ =2,5Q
Mgi: mémen gay lat do luc Pg, gy ra, Mg = 1,625xP¢, =1,625x101,31= 164,62
tm
Vay 2,5Q>164,62=>Q>6584T
Ta thiét ké mot loai d6i trong co6 kich thudc 1x1x3(m), co6 trong luong la 7,5 T

65,84
7,5

=> S0 d6i trong cho mdi bén la: n= 9

Vay dit mdi bén 1a 9 ddi trong ,

¢) Chon cin truc phuc vu ép coc:

Can truc dung trong thi cong ép coc phai dam bao c6 thé phyc vu cho cac cong
viée, cau coc, cau dbi tai cau gia ép di chuyén trong pham vi mit bang mong,

Ngoai ra con boc r& coc va x€p coc dung vi tri trén mat bang,
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Khi cau coc vao gia €p, tinh v6i truong hop khong 6 vat an ngir:

+ Strc nang yéu cau: Qye= Max( Qeoc; Qut; Qgis)

Trong do:
Q¢ =0,25*0,25*2,5*5= 0,703 T.
th = 715 T

1 1
4= —P_ = —x101,31 = 10,13 T
Quia 10 ® 10

=> Qyc = Quis =10,13 T
+ Chiéu cao ndng moc yéu cau:
Hyc = hd + hde + Icoc + Itb + Icép
Trong do
hg chiéu cao ddm dé 0,5 m

hee =2,5hc=25x15=3,75m

leoc =4,5 M
Itb =1m
Iczip =15m

Vay Hyc = 0,5 +3,75+4,5+1+1,5=11,75 m
+ Chiéu dai tay can: do khéng c6 vat an ngit nén ta c6 thé chon oimayx =75°

L He-h _105-15_ g4
™ Sin75° sin 75° ’

+ Tam voi gﬁn nhét cia can truc 1a Rpin = Lmin,COSa +r = 9,3%x0,259 + 1,5 = 4m
Can cu vao cac thong sb tinh toan ta chon can truc MKP-16

C() L :lgm, Rmin=5m, Qmangt, H=18,5m
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Can trucMKP-16

L=18m m|
Rmax = 16m
Rmin = 5m
[Q] =9T
[H] = 18,5m
o
MO Igl
I T =
AN N\ —t
© © S
[ o - 250

d) Chon cép ciu ddi trong

Chon cap mém cé ciu tric 6x37+1, Cuong do chiu kéo cua céc sgi thép trong
cap 1a 150 Kg/ mm2, s6 nhanh day cap 1a mot day, day duoc cudn tron dé om
chat léy coc khi cau,

Trong lugng 1 ddi trong 1a: q=7,5T

Luyc xuit hién trong day céap:

_ P :7,5><2
n.cosa 4x/2

=2,65(T)

V6i : n 13 s6 nhanh day, iy n = 4 nhanh,
Luc lam dut day cap:
R=k.S=6x2,65=15,9(T)
Vi : k 1a hé sb an toan day treo, 1§y k=6,
Gia sir soi cap c6 cudng do chiu kéo biang cap ciu o =160 kg/mm?

Dién tich tiét dién cap: F = g _ 15900 _ 99,38 (mm?)

.d?

Mat khac: F =
at khac 2

>99,38 > d >11,25 (mm),

Tra bang chon cap: Chon cidp mém c6 cdu trac 6x37+1, co6 dudng kinh cap
12mm, trong lugng 0,41kg/m, luc lam dut day cap S = 5700kg/mm?2

Khi dua coc vao vi tri ép do 4 mit cta khung dan kin nén ta dua coc vao béng
cach dung ciu nang coc lén cao, ha xuéng dua vao khung dan,
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1.5. Thi cong coc thir

1.5.1 Muc dich

Trudce khi ép coc dai tra ta phai tién hanh thi nghi¢m nén tinh coc nhim xéac dinh
cac sb liéu can thiét vé cuong do, bién dang va mbi quan hé gilra tai trong va
chuyén vi cia coc 1am co s& cho thiét ké hodc diéu chinh dd 4n thiét ké, chon
thiét bi va cong nghé thi cong coc phu hop,

1.5.2 Thoi diém,so6 lwong va vi tri coc thir

Viéc thtr tinh coc dugc tién hanh tai nhitg diém c6 diéu kién dia chat tiéu biéu
truoc khi thi cong dai tra, nham lya chon ding dén loai coc, thiét bi thi cong va
di€u chinh do an thiét ké,

- Sb luong coc thir do thiét ké quy dinh, Téng sb coc cua cong trinh 1a 236¢oc,
s6 luong coc can thir 2 coc (theo TCVN 9393-2012 quy dinh lay bang 1% tong
s6 coc clia cong trinh nhung khong it hon 2 coc trong moi truong hop),

- Thi nghiém duoc tién hanh bang phuong phap dung tai trong tinh ép doc truc
sao cho dudi tac dung cua luc ép, coc lun sau thém vao dat nén, Cac sb liéu vé
tai trong, chuyén vi, bién dang

1.5.3. Quy trinh thir tii coc

- Trudc khi thi nghi€ém chinh thuc, tién hanh gia tai trudc nham kiém tra hoat
dong cua thiét bj thi nghi¢m va tao tiép xtc tot gitra thiét bi va dau coc,

Gia tai truéc duge tién hanh bang cach tac dung 1én dau coc khoang 5% tai trong
thiét ké sau do giam tai vé 0, theo doi hoat dong ctia thiét bi thi nghiém, Thoi
gian gia tai va thoi gian giit tai & cap 0 khoang 10 phit,

- Coc duoc nén theo ting cp, tinh bang % cua tai trong thiét ké, Tai trong duoc
tang 1én cap mdi néu sau 1 gid quan sat do 1an cta coc nho hon 0,2mm va giam
dan sau mdi lan doc trong khoang thoi gian trén, Thoi gian gia tai va giam tai &
mdi cap khong nho hon cac gia tri ghi trong bang 1-1 Thoi gian tac dung cac cip

tai trong TCVN 9394 - 2012
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- Trong qua trinh thtr tai coc can ghi chép gia tri tai trong, do lun, va thoi gian
ngay sau khi dat cip tai tuong tng vao cac thoi diém sau:

+ 15 phut/lan trong khoang thoi gian gia tai 1h

+ 30 phat/lan trong khoang thoi gian gia tai 1h dén 6h

+ 60 phtt/lan trong khoang thoi gian gia tai 16n hon 6h
- Trong qua trinh gidm tai coc, tai trong, do 1Un va thoi gian dugce ghi chép ngay
sau khi giam cdp tai trong twong Gng va ngay sau khi bat dau giam xubng cip
moi,

1.5.4. Té chire thi céng ép coc, So dd ép coc trong 1 dai va toan bo cong trinh

®ui mang ml

| Lo
# Ee 4 AR IR AR M___ + S TR DR A | P PR IR
B 20 B B 2 3
N e ot A A N A A A A I AR
g o X <& T A Y A
ol — gttt %L._Lr*_iﬁ._im* T | i
T T N A T T R R R
Q ;s.._'_'_' '_':._‘_*_‘_ ,+ - 7 i “ ¥ T T T X I 0
: / | | == \ 5
- : ! | [ T O T R e S S
| | o 1=5=ES
, ‘ P -
@@@@@@@@@@@@@@@@@@@
THI CeNG DP Ca C TREN MAT B»NG
“Tinh todn va té chirc van chuyén coc,
-Tinh ning suat ctia mdy van chuyén coc 1én 6 to:
N=Q*ng*Ky*Kyg,
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Trong do:
Q: strc ning cua can truc = 0,704 (T)
Ky: hé sb st dung tai trong nang = 0,8
Kig: hé s6 sir dung thoi gian = 0,8

3600
Nek=

: thot gian thuc hién chu ki (gidy)

ck

o day:
_H,+h .. . R 1T _
th= : thoi gian nang vat; H;=2 (m), h=1 (m)
2+1
th= =10 (s
03 (s)
th= H, +h : tho1 gian ha méc khong tai
2+1
t=——==5(s
=06 > O
t4c= l : thoi gian di chuyén ctia cin truc=10 (s)
dc
te=—2 : thoi gian qua
q 6n, : glan quay
90
t= =10 (s
T 6*15 ©)

I N X £ T
t,,=—: thoi gian ha can xuong vi tri lap rap,
Vtt

1
tl_ 073 313 (S)

to= VL: thoi gian nang moc 1én khoi vi tri da thao do, t,=2 (S)

t,: thoi gian st dung bang tay=10 (s)
=> t=10+5+2*10+2*10+2*90+3,3+2+10=250,3 (s)

- Nang suat cua can truc lam viéc trong 1 gio:
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N=1,408* 309 x( g+0.8=12,96 (T4n/h)
250,3

* Vay can truc boc xép cho mdt chuyén xe 12 tan:

120 92 giy
12.96

- Chu ky ctia 1 chuyén xe di va vé la:

thb+ VL +td+ VL +tngh1’

1 2
Trong d6: t, - thdi gian bdc xép coc 1én xe
t4 - thoi gian xép coc xudng cong trinh
L — chiéu dai quing dudng
V1 - van toc di 30km/h
V, — van toc di vé 20 km/h
thgni — thot gian xe cho dgi=0,05 h

T=0,92+ 10 +0,92+ 10 +0,05=2,72 (h)
30 20

, , s . T
- S6 chuyén xe can thiét trong 1 ngay: n=?g

Trong do: Ty — thot gian lam viéc cua xe trong 1 ngay

T — thoi gian 1 chuyén xe ca di va vé

_ 8 _ £
n= 7 ~3 (chuyén)

-S6 luong xe can thiét cho toan bo khéi lugng coc:

X=—2
g*m

Trong d6: Q — tong khéi lugng coc
q — khéi luong 1 chuyén
voi Q=0,704*598 =421T

421
12%*2

X = 17,54 (xe)

- S xe can thiét thuc té cong truong, co ké dén su khong tan dung hét trong

tai cua xe va mQt sO xe phai bao dudng, stra chira trong thoi gian van chuyén,
- 114 -

NGUYEN HAI DUONG-XD1801D



TRUGNG THPT LY THUONG KIET-HA NOI

X=X
K, *K, *K,

Trong d6: Ky — hé s6 khong sir dung hét thoi gian = 0,9

K, — hé s6 khong tan dung hét tai trong=0,6

Kz —hé s6 an toan=0,8

17,54

= 0% 40 (xe)
0,9*0,6*0,8

* Nhu vy ta dung 4 xe 6 t6 van chuyén trong 10 ngay,

¢) Thuyét minh bién phap k§j thuat TC ép coc
1.6. K¥y thuat thi cong coc:
Ap dung TCVN 9394-2012 Péng va ép coc — Thi cong va nghiém thu,

Budce 1: Kiém tra dinh vi va thiang bang cta thiét bi ép coc gdm céc khau:

- Truc cua thiét bi tao luyc phai trung véi tim coc

- Mit phang “ cong tac” clia sin may ép phai naim ngang phang

- Phuong nén cua thiét bi tao lyc phai 13 phuong thang ding, vudng goc voi san
“cong tac”,

- Chay thir may dé kiém tra 6n dinh cua toan hé thong bang cach gia tai khoang
tir 10 % dén 15 % tai trong thiét ké cua coc,

Budc 2: Poan miii coc (Cl1) can duoc lép dung can than, kiém tra theo hai
phuong vuong gbéc sao cho dd I¢ch tdim khong qua 10 mm, Lyc tadc dung 1én coc
can ting tir tir sao cho tbc do xuyén khong qua 1 cm/s, Khi phat hién coc bi

nghiéng phai dirng ép dé cin chinh lai,
Budce 3: Ep cac doan coc tiép theo gdm cac bude sau:

- Kiém tra bé mat hai dau doan coc, stra chira cho that phang; ki€ém tra chi tiét
moi noi; 1ap dung doan coc vao vi tri ép sao cho truc tam doan coc trung véi truc

doan miii coc, dd nghiéng so v6i phuong thing dimg khong quéa 1 %,
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- Gia tai 18n coc khoang 10 % dén 15 % tai trong thiét ké sudt trong thoi gian
han ndi dé tao tiép xtc giita hai bé mit bé tong; tién hanh han ndi theo quy dinh
trong thiét ké,

- Tang dén lyc ép dé cac doan coc xuyén vao dat voi van téc khong qua 2 cm/s;

- Khong nén ding miii coc trong dat sét déo ctimg qua 1au (do han ndi hodc do
thot gian cudi ca €p,,,), Clr tiép tuc cho dén khi dau coc C2 cach mit dat 0,3+0,5
m, Cubi cung ta st dung mdt doan coc ép am dé ép dau doan coc cubi cung
xubng mot doan - 0,7 m véi méngM1 Va M2, v6i moéng & day thang may va -
2,5m so véi cot tu nhién,

Coc dugc cong nhan 13 ép xong khi thoa mén dong thoi hai diéu kién sau day:

- Chiéu dai coc da ép vao dat nén khong nho hon L, va khong qud Liyx voi
Liin , Lmax 12 chiéu dai ngén nhat va dai nhat cua coc duoc thiét ké du bao theo
tinh hinh bién dong cua nén dat trong khu vuec,

- Luc ép trude khi dung, (Pep)kr trong khoang tir (Pep) min dén (Pep)max, trong do:
(Pep)min 12 Iuc ép nho nhat do thiét ké quy dinh

(Pep)max 14 Tuc ép 16m nhat do thiét ké quy dinh

(Pep)kr 1a luc ép tai thoi diém két thiic ép coc, tri s6 nay duoc duy tri v6i van toc
xuyén khéng qua 1 cm/s trén chiéu sau khong it hon ba lan dudng kinh (hoic
canh) coc,

Do 1éch so v&i vi tri thiét ké cua truc coc trén mat béng khong dugc vuot qua tri

s6 néu trong Bang 11 TCVN 9394 — 2012, Trong trudng hop khong dat hai diéu

kién trén, can bao cho thiét ké dé co bién phap xir 1y,

+ Chay thir may ép dé kiém tra tinh on dinh khi c6 tai va khong tai,

+ Kiém tra lai coc 1an nira, sau d6 dua vao vj tri dé eép,

Sau khi van hanh thir may, két thiic cong tac chudn bi, ta tién hanh ép coc hang
loat,
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“Mpt 56 sw co cé thé xdy ra va bi¢n phdp xiv Iy:
-Trong qua trinh ép, coc c6 thé bi nghiéng léch khoi vi tri thiét ké,
Xu ly:Dung ép coc ,phd bo chudng ngai vat hodc dao hd dan hudng cho coc
Xué)ng ding hudng,Can chinh lai tim truc béng may kinh vi hoac qua doi,
-Coc Xuéng duoc 0,5-1 (m) dau tién thi bi cong,xuét hién vét nit va nit & vung
gifra coc,
Nguyén nhan:Coc gdp chudng ngai vat gay luc ép 1on,
Xu ly:Dung viéc €ép ,nho coc héng,tim hiéu nguyén nhan ,tham do di tat,pha bo
thay coc,
d, An toan lao dong khi thi cong coc ép
Chap hanh nghiém ngit qui dinh vé an toan lao dong vé sir dung va van hanh:
+ Pong co thuy luc, dong co dién,
+ Can cau, may han dién ,
+ H¢ toi1 cap, rong roc,
+ Phai dam bao an toan vé sir dung dién trong qué trinh thi cong,

1.7. Lap bién phap to chirc thi cong dio dat

1.7.1. Lwa chon phwong dn dao dit
+ Phwong dn dao hodn todn bang thii cng:

Thi cong dat thi cong 13 phuong phap thi cong truyén thdng, Dung cu dé
lam dét la dung cu ) truyén nhu: xéng, cudc, mai, cube chim, néo cit dat,,, Dé
van chuyén dat nguoi ta dung quang ganh, xe ctt kit mot banh, xe cai tién,,,

Theo phuong an niy ta s& phai huy dong mot s6 luong rat 16n nhan luc,
viéc dam bao an toan khong t6t, d& gay tai nan va thoi gian thi cong kéo dai, Vi
vay, day khong phai 1a phuong an thich hgp voi cong trinh nay,

+ Phuwong dn ddo hoan toan bang mdy:

Viéc dao dat bang may sé& cho ning suét cao, thoi gian thi cong ngan, tinh
co gidi cao, Khdi lugng dat dao duoc rt 16n nén viéc dung may dao 1a thich
hop, Tuy nhién ta khong thé dao dugc téi cao trinh day dai vi diu coc nho ra, Vi
vay, phuong an dao hoan toan bang may ciing khong thich hop,
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=> Viy ta chon phuong an dao két hop gitra dao bang may va thu céng

1.7.2. Thiét ké hé dao:

> - - - - s -~ =S e -
| | f | | | |
—— =t=1 == == == == ==
il 1% 124 1% 1% 1% e @-
M1 M 1 M 1 M1 M 1 M 1
M1 M1 M1 M1 M 1 M 1 =
FJEEL\ FJEELW
Lij LEiJ
| |
L 4200 1 4200
|
- -
- Giai doan 1: Ta s€ dao bang may to1 cach cao trinh dinh coc 10cm , ¢ c6t
-1,25m

- Giai doan 2: Pao bang thii cong tir ¢t -1,25m dén ¢t -1,9m trong pham
vi dai coc, phan ngoai pham vi dai coc tinh vao phan dao may,
- Theo phuong an nay ta s& giam tbi da thoi gian thi céng va tao diéu kién
cho phuong tién di lai thudn tién khi thi cong,
Chiéu cao dao bang co gidi Hy co gidi = 0,65 m, Chiéu cao ddo bang may két
hop thu cong Hy = 0,65m
-6 sdu 16n nhit ctia hd dao bang do siu cua day 16p bé tong 16t
h=1,2+ 0,1=1,3m ké tir mit cot thién nhién
-Dua vao dia chat ta thay phan dat phai dao ctia h6 mong nam trong 16p dat sét
Dua vao bang 1-2/tr,14 << b¢ dbc 16n nhét cho phép cua mai dbc dao >> sach
KTTC (tap 1) ta dugc:
+ Phan dat lép - 40 soai cia mai déc m =1:0,5
-Dé phuc vu cong tac thi cong cac giai doan tiép theo sau khi ddo méng thi chiéu
rong ctia hd mong phai c6 ca khoang cach phuc vu thi cong va mdi bén méng sé
tang thém 0,5m
*Thiét ké hé méng M1
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L 9375 L ; 4500 L
faool W Lo W
% ;%*m*mxz 1733
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+ Bién phdp thi cong cho phwong dan da chon:

Cac hb mong lién ké lugng dat con thura lai it, khong thuan tién cho viéc luu
thong pham vi mit bang hd moéng nén em chon giai phap dao ao khi dao bang
may va dao thanh luéng khi dao thu cong,

1.7.3. Tinh todn khéi lwong dao dit
THI CONG DAO DAT
¢ 6 6 b6 6 6 O ¢ b 00 6 6 6 0 6 6 O

73150
| 4500 | 4200 | 4200 | 4200 | 4200 | 4200 | 4200 | 4500 | 4500 | 4500 o 4200 | 4200 | 4200 | 4200 | 4200 | 400 | 4500 |

A

7500

‘m
o

o
4200 2800

Ap dung cong thuc:

V= %[a.b +(a+c)b+d)+cd]

H: Chiéu cao khéi dao,

a,b: Kich thudc chiéu dai,chiéu rong day hd dao,

c,d: Kich thudc chi€u dai,chiéu rong miéng ho dao,

Tir cong thire trén ta c6 bang tinh toan khdi lugng thi cong diao dat nhu sau:
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Khéi Luong Pao Dat
oTT Tén Kich thuéc (m) Sb Khoi
CK a b C d h luong | lugng(m®)
1 | VitiA | 72 32 | 66,1 | 45 1,3 1 327,76
2 | vViuiB | 9,875 8,625 |11,175] 9,925 | 1,3 2 254,17
3 | vitiC |15,775| 4,825 | 17,075 6,125 | 1,3 2 234,17
4 | viiD | 10,9 | 8,625 | 12,2 | 9,925 | 1,3 1 136,4
5 | vitiE | 511 | 22 | 641 | 35 1,3 1 21,5
6 | Giang 22 | 155 | 35 | 265 | 1,1 21 141
Tong 1153,1

Vay tong khéi lugng dat phai dao 1a 1153,1 m®,
Khéi luong trén 14 ca dao may va dao thi cong,
V= 0,65x(2+1,25)x38+0,65x(1,25+0,5)x31 = 115,5 m*
Vay Visy= Vaso- Vie= 1153,1-115,5 = 1037,6 m°
1.7.4. Céng tic ldp dit hé méng,
* Tinh toan khéi luong dat dap:
Thé tich dat dip s& bang thé tich dat dao cong voi thé tich ton nén ké tir mat dat
tur nhién trir di thé tich bé tdng 16t, bé tong dai, bé tong giang va thé tich bé tong
cd mong,
Vit aao = 1153,1 m°®
Vionnin = 62,35%8,7*0,5+2*2,25%3%0 5+3*4,5*0,5+2*4, 5%4,2%0,5+2*4,2*3%0,5
=316,22 m
Vit e = 29,9 m°
VBT dii va gitng = 134,2 M°
VBT e mong = 19%2*0,22*0,5%1+31*0,22*0,22*1=5,68 m°
Viy thé tich dat dap la:
Vi asp =1115+316,22-30,1-131,4-5,68 = 1264,04 m’
1.7.5. Chon mady thi céng dao dit.
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a) Tinh toan chon may dao dat,
Khbi lugng dao bﬁng may: Vo may= 999,5 m?

+ Phwong dn : Pao dat bang may dao gau nghich

Vay ta chon mdy dao mdy xtic mot gau nghich EO — 2621A,

- S6 liéu may E0-2621A san xuét tai Lién X0 (cii) thudc loai dan dong thuy luc,
- Dung tich gau : q= 0,25 (m3)

- Ban kinh dao 16n nhit : Rmax =5 (m)

- Chiéu cao nang 16n nhat : h=2,2 (m)

- Chiéu sau ddo 1on nhat : H=3,3 (m)

- Chiéu cao may : ¢ = 1,5 (m)

Ning sut thuc té ciia mdy dao mot gau dugce tinh theo cong thic:

3600.0.k K,

3
Ty K, (me/h),

Q:

Trong d6: g : Dung tich giu, q= 0,25 m°,

kg : Hé sblam dﬁy gﬁu, phu thudc vao loai géu, cép do am cua dat,
Véi gau nghich, dat cAp [ amta co kq= 1,2 + 1,4, Liy kq=1,2

kig : HE s6 sir dung thoi gian, ki = 0,8,

ke : Heé s toi cua dit, Vi dat loai I ta co: ke = 1,25,

Te : Thoi gian ctia mot chu ky lam vige, T = o, Kot, Kguays

te : Thoi gian 1 chu ky khi goc quay 1 90°, ty= 20 ()

Kot : He s6 diéu kién d6 dat cia mdy xuc, Khi d6 1én xe ket = 1,1,

Kquay: HE s6 phu thude goc quay ¢ cia may dao, V&i ¢ = 110° thi Kquay =
1,1,
= T =20,1,1,1,1 = 24,2 (3),

3600.0,25.1,2.0,8

=28,56 (m*/h),
24,2.1,25

Nang suat ctamaydaola: Q=

Chon 1 may dao lam viéc= Khéi luong dat dao trong 1 ca la:
8x28,56 = 228,48 m°
— S6 ca mdy can thiét n > 999,5/228,48 ~ 5 ca
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Pit sau khi dao duoc van chuyén di dén mot bai dat tréng cach cong trinh
dang thi cong 5 km bang xe 6t6, Xe van chuyén duoc chon sao cho dung tich
ctia xe bang boi s6 dung tich ciia gau dao,

b) Chon phuong tién van chuyén dat
-Quing dudng van chuyén trung binh : L =5 km = 5000m,

-Thoi gian mot chuyén xXe:t=tp+ VL + i+ L+ teh,

1 2
Trong do:
+ t,- Thoi gian cho d6 dat day thung, Tinh theo ning suat may dao, may da
chon c6 N = 28,56 m3/h, Chon xe van chuyén la IFA, Dung tich thung 1a 5 m>;
dé d6 dat day thung xe (gia st dat chi d6 duoc 80% thé tich thung) 1a:

_ 0,8x5
28,56

i x60~ 9 philt,

+v; = 30 (km/h), v, = 35 (km/h) - Van tdc xe lac di va lac quay vé,
L_5. L 5

V, 30’ V, 35
+Thoi gian d6 dat va cho, tranh xe 1: ty = 2 phit; te, = 3 pht;
= t = 9x60+(0,166+0,142)x3600 + (2+3)x60 = 1949 (s) = 0,54 (h),
-Trong 9 phut may dao db diy xe mot lugng 0,8 x 5=4 m*
= Trong 1 ca may dao dugc 1 khéi lugng dat 1

8*60*4 _513 3 m? < Qmay 420=228,48 m*/ca ( Thoa min )

213.3
0,8*5

Vay s6 xe can thiét & chd 213,3 m*/1ca la : ~53,3 xe

-Thoi gian 1 chuyén xe 1a : t=0,54 gio

. . T .
-SO chuyén xe trong mQt ca: m = e % ~15 (Chuyén)

-SO xe can thi€t van chuyén dat dao may :

_533 4 e
15

- S6 xe van chuyén dit dao thu cong chi can 2 xe 1a du,
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Nhu vay khi dio moéng bang may thi phai cin 4 xe van chuyén, con khi dao
thii cong thi can 2 xe 1a du,
1.7.6.Té chirc thi cong dao dit,

* K thudt thi cong dao dat,

- Khi thi cong may ta dung loai may dao gau nghich véi kiéu dao doc d6 bén,
- Khi thi cong dat bang thu cong, nguyén tic co ban dé thi cong c6 hiéu qua ta
phai chon dung cu thi cong thich hop, ¢ day ta dao vao 16p dat cat pha déo thudc
loai dat cap 1 ta dung xéng cai tién an ning tay xtc duoc, Pé van chuyén dat ta
dung xe cai tién,,,

- Phai phan cong cac doi lam theo cac tuyén, tranh tip trung déng ngudi vao

mot chd, Hudng dao dat va hudng van chuyén nén thang goc voi nhau,

* Sur Iy sw 6 khi thi céng dat,
-Khi dang ddo chua kip gia ¢ vach dao thi gip mua sut ta luy, Néu tranh mua
nhanh chéng lay hét chd dat xap xubng day mong trién khai lam mai déc cho hé,
-Khi vét hét dat sat nd ta dé lai tir 150 + 200mm, bay hd dao do véi cong trinh
thiét ké dé khi hoan chinh xong ta dao ndt, dao dén dau lam bé tong 16t gach v
dén day,
1.8. Lap bién phap thi cong bé tong dai, giing mong,
1.8.1 Cong tac chuan bi
a) Gidc mong cong trinh, dinh vi dai, coc
- Trude thi cong phan méng, ngudi thi cong phai két hop v6i ngudi do dac trai
vi tri cong trinh trong ban v& ra hién trudng xay dung, Trén ban vé thi cong tong
mat bﬁng phai c6 ludi do dac va xac dinh déy du toa do cua tung hang muc cong
trinh, Bén canh dé phai ghi rd cach xac dinh ludi 6 toa do, dua vao cac méc din
xuit, cach chuyén mdc vao dia diém xay dung,
- Trai ludi 6 trén ban v€ thanh ludi 6 trén mat hién trudong va toa dd cia goc nha

deé giac méng, Chu y dén sy mo rdng do dao doc mai dat,
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- Khi gidc moéng can dung nhitng coc gd dong sau cach mép dao 2m, Trén cac
coc, dong miéng gd c6 chiéu day 20mm, rong 150mm, dai hon kich thuéc mong
phai dao 400mm, Pong dinh ghi ddu truc cia mong va hai mép mong; sau do
dong 2 dinh vao hai mép dao di ké dén mai déc, Dung cu nay cé tén 1a ngua

danh diu truc mong,

- Cing day thép (d=1mm) nbi cac dudng mép dao, Liy voi bot rac 1én ddy thép

cang mép moéng nay lam cir dao,

-Trinh tu thi cong: dap dau coc,d6 bé tong 16t, gia cong lap dung cdt thép, lap
dung van khudn, do bé tong va bao dudng bé téng, thao d& van khuon, 1ap dat,
1.8.2. Cong tic dap dau coc:

- Sau khi dao xong hé méng thi tién hanh dap dau coc dé 16 doan thép lién két
v6i dai coc theo chi dan cua ban vé& thiét ké,

- Pau coc bé tong con lai ngam vao dai mot doan 0,1m, phﬁn bé tong dap bo
theo thict ké 1a 0,35 m,

Tong khoi luong bé tdng can dap bo cua ca cong trinh:

Vi = 0,35x0,25x0,25x299 = 6,54 (m3)

1.8.3. Cong tic dé bé tong lot:

- Bé tong 16t mong 13 bé tong mac 100 duoc d6 dudi day dai va 16t dudi gidng
mong véi chidu day 10 cm, va rong hon day dai va day giang 10 cm vé mdi bén,

*Tinh todn khoi lwong bé tong Iot:

Kich thuéce Khéi luong ,
. S6 V
Cau ki¢n Dai Rong | Cao 1ck lwong

(m) (m | (m) (m3) (m3)
Mong M1 2,2 1,45 | 01 0,319 38 12,122

Mong M3 1,45 0,7 0,1 0,1015 31 3,15

Mong thang may 2,6 2,0 0,1 0,52 1 0,52
Giang mong 260,13 | 0,55 | 01 14,307 1 14,307

Tong 29,9

- 126 -

NGUYEN HAI DUONG-XD1801D



TRUGNG THPT LY THUONG KIET-HA NOI

1.8.4. Céng tdc gia cong lip dwng cot thép:

a) Nhitng yéu cau ddi v6i viée lap dung cbt thép:

- Theo thiét ké ta rai 16p cdt thép déi xudng trudce sau d6 rai tiép 16p thép phia
trén va budc tai cac nut giao nhau cua 2 16p thép, Yéu cau 1a nat budc phai chéc
khong dé cdt thép bi léch khoi vi tri thiét ké, Khong duoc bude bo nit,

- Cbt thép duoc ké 1én cac con ké bang bé tong mac M100 dé dam bao chiéu day
16p bao v¢, Cac con ké nay co kich thudc 50x 50, day béng 16p bao vé dugc dat
tai cac goc cua mong va ¢ gilra sao cho khoang céach gitra cadc con ké khong 16n
hon 1m, Chuyén vi cta ting thanh thép khi lap dung xong khong duoc 16n hon
1/5 dudng kinh thanh 16n nhat va 1/4 dudng kinh cuia chinh thanh Ay,

b) Lap cbt thép dai mong:

- Xac dinh truc mong, tim mong va cao do dat ludi thép & mong,

- Pt ludi thép ¢ dé mong, Ludi nay c6 thé duoc gia cong san hay lap dit tai hd
mong, ludi thép dugc dit tai trén nhitng miéng ké bang bé téng dé dam bao
chiéu day 16p bao v&,

¢, Lap dung cbt thép giing mong:

Dung thudc vach vi tri c¢bt dai cua giang, sau d6 16ng ¢t dai vao ct thép chiu
luc, nang 2 thanh thép chiu lyc 1én cho cham vao goc cua cOt dai rdi budc cbt
dai vao cot thép chiu luc, budc 2 dau trude, bude dan vao gitra, 2 thanh thép
dudi tiép tuc dugc budc vao thép dai theo trinh tu trén, Tiép tuc budc cac thanh
thép ¢ 2 mit bén véi cot dai,

Luwa chon phwong dn cop pha méng, giing mong
a) Yéu cau ky thudt déi véi cop pha

- Coffa, da gido phai duogc thiét ké va thi cong dam bao d6 cung, 6n dinh, d&
thio 1ap khong gay kho khin cho viée dit co thé, 46 va ddm BT,

- Coffa phai dugc ghép kin, khit dé khong 1am mét nude xi ming, bao vé cho
bé tong méi dd dudi tac dong cua thoi tiét,
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- Coffa khi tiép xuc v&i bé tong can duoc chdng dinh,

- Tru chdng cta da gido phai dat vitng chic trén nén ctng khong bi trugt va
khong bi bién dang khi chiu tai trong trong qua trinh thi cong,

- Khi lip dung coffa da gido duoc sai s6 cho phép theo quy pham,

b) Phirong dn chon cop pha hoan toan bang chdt déo

- B6 van khudn bao gom:
+ Cac tAm khuén chinh
+ Cac tam goc (trong va ngoai)
+ Cac tAm van khuon nay duogc ché tao béng chit déo, c6 suon doc va sudn
ngang
+ Céc phu kién lién két: moc kep chir U, chét chir L
* U diém:
- C6 tinh van ning duogc lap ghép cho cac ddi twong két cdu khac nhau: méng
khdi lugng, san, dam, cét...
- Lam tang kha nang bam dinh cua bé tong va cac 16p trat
- Bén, nhe thuén loi cho viéc van chuyén va lép dung béng thu cong
* Nhueoe diém:
- Gia thanh cao
- TAm véan khuén di dugce dinh hinh nén khé khian trong viéc ndi hodc ghép
cho cac két cAu c6 kich thudc nho,
- Kho bao quan cac phu kién kém theo,

- Khong chiu dugc nhiét do cao,
¢) Phirong én chon cép pha hoan todn bang g6
- Khéi luong thé tich gb dung cho thi cong van khudn da gido, cay chdng 1a
16n kh6 c6 thé dap ung dugec mot khdi luong gd 16n nhu vy, Mit khéac

cong trinh ndm ¢ thanh pho nén vi¢c ché tao va van chuyén cop pha tir noi

khai thic, san xuat vé t6i cong trinh doi hoi chi phi rat cao,
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- S6 1an ludn chuyén cdp pha it nén chi phi dat,

- Mit khac do yéu cau bao vé méi truong nén phai han ché dung van khuon
g0 dé gop phan bao vé ring,

- Tinh hat nuéc cao,
Song van khudn gd ciing c6 mot s6 wu diém nhu d& tao kiéu dang céu kién
phc tap, st dung dat hiéu qua cao dbi voi cac cong trinh nhé xay dung don

1é va & xa trung tAim, dudng x4 van chuyén kho khan,
d, Phwong dn chon cép pha hoan todn bang thép

* Uy diém:

- C6 tinh “van ning”, duoc lap ghép cho cac ddi twong két cau khac nhau:
moéng khéi 16n, san , dam, cot, bé...

- Trong lugng céc van nho, tAm nang nhat khoang 16 kg , thich hgp cho viéc
van chuyén lap, thdo bang thu cong,

- Hé s6 luan chuyén 16n do d6 s& giam duoc chi phi van khuon sau mot thoi
gian st dung,

* Nhuweoe diém:

- Vi c6p pha thép duoc san xuit ddng loat theo kich thuéce dic trung nén khi
gip cac két cAu kién trauc phirc tap thi khong thé thi cong duoc,

- Van khuon kim loai gi4 thanh cao do vay ta phai ting s 1an luan chuyén dé
giam di gid thanh chung, Do vy chi c¢6 thé c6 loi khi thi cong nhitng cong
trinh 16n, hay cong trinh gdm nhiéu hang muc, cong trinh ¢ gan trung tim
dé giam chi phi chung, con cac cong trinh nho , don 1¢, xa trung tim thi
khong nén str dung c6 hi€u qua khong cao,

Két lugn:

Tt nhitng phan tich trén va dua vao dac diém cong trinh va don vi thi cong
chon van khuon kim loai 1 hop 1y nhét vi:
- Cong trinh nam trong long thanh phd c6 rat nhiéu cong trinh dang thi cong

song song nén van khuon dung phai c6 s6 lan luan chuyén cao dé giam gia
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thanh, Cong trinh cach xa khu virc ¢6 ring nén viée dung cbp pha gd 1a rat
khoé khin, Mat khac dé dam bao cho bé tong dat chat luong cao thi hé théng
cdy chdng ciing nhu van khuon can phai dam bao d6 ctng, 6n dinh cao,

- Hon nita dé day nhanh tién d6 thi cong, mau chong dwa cong trinh vao st
dung thi cay chdng ciing nhur van khudn phai duoc thi cong lip dung nhanh
chong, thoi gian thi cong cong tac ndy anh hudng rat nhiéu dén tién do thi
cong khi mat bang xay dung rong 16n, do vy cay chong va van khudn phai
c6 tinh chét dinh hinh,

- Do vay vi¢c str dung van khuon kim loai lam chu dao va két hop vo1 van
khuon g cho nhiing vi tri ma van khudn kim loai khong thé thi cong dugc
14 hop 1y hon ca thoa mén tat ca cac yéu cau dat ra,

- Chon van khuon thép dinh hinh dugc lién két voi nhau béng cac khoa chir
U thong qua cac 16 trén cac sudn,

Cdp pha kim loai do cong ty NITETSU ctia Nhat Ban ché tao,
+ Bo van khuon bao gdbm:
Céc tAm khudn chinh;
Céac tAm goc (trong va ngoai);
Céc tAm van khuén nay duoc ché tao b::ing ton, c6 suon doc va suon
ngang day 3(mm), mat khuon day 2(mm),
Cac phu kién lién két : moc kep chit U, chdt chit L.
Thanh Chéng kim loai,

Céc dic tinh k¥ thudt ctia tAm cdp pha duoc néu trong bang sau:

g //////////

W 7

Bang ddc tinh kj thudt ciia tdm cop pha phdng
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Rong Dai Cao MoOmen quan Momen khang
(mm) (mm) (mm) tinh (cm?) ubn (cm®)
300 1800 55 28,46 6,55
300 1500 55 28,46 6,55
300 1200 55 28,46 6,55
220 1200 55 22,58 4,57
200 1500 55 20,02 4,42
200 1200 55 20,02 4,42
200 900 55 17,63 4,42
150 900 55 17,63 4,3
150 750 55 17,63 4,3
100 600 55 15,68 4,08
Bang ddc tinh kj thudt tam khudn goc trong
Kiéu Rong (mm) Dai (mm)

75x75 1500

§§\ 65x65 1200

35x35 900

1800

J§&\\\ &\\\j&\\\\j&\j&?} 150x150 1500

1200

100x150 900
75

Bang ddc tinh kj thudt tam khudn goc ngoai
Kiéu RoOng (mm) Dai (mm)
1800
1500
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“7]|  100x100 1200
150x150 900
750
600
1.9. Tinh toan cép pha méng, giing méng
1.9.1 Tinh todn cép pha mong
a, Tinh todan van khuén mong
* So do tinh todn:
I % i
tt
o tt2
. L g Lsn
sn 8
I % 5
| | 1

So do tinh van khudn dai méng
*T6 hop vdan khuén:
Str dung van khuén tiét dién 55x200x1200 13 tAim chinh c6 W = 4,42 (cm?),
t6 hop theo phuong dimg,

Chon xa sudn ngang tiét dién 8x8 cm, sudn ding tiét dién 8x8 cm,

* Tai trong tdac dung:
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Hé s t
q (o qtt
STT Tén tai trong Cong thurc Vuot tai
n kG/m* | kG/m®
L, qltc = ’Y,H :2500X
1 | &p lyc bé tong maéi do 0 1,3 1750 2275
7

2 | Tai trong do ddm bé tong | 0, = 200 kG/m* 1,3 200 260

3 | Tai trong do d6 bé tong 05" = 400 kG/m* 1,3 400 520
4 | Tong tai trong q =0, + max(qy, o) 2150 | 2795

Do c6 nhiéu dai vi vay ¢ day em tinh toan dién hinh cho 1 dai cu thé cac dai

con lai tinh todn tuong tu.
Tinh todan van thanh mong M1 :
bai mong c¢o kich thude 1a 1,25x2x0,7m,

g= 7,605 kg/cm

b L T
ZZ; 500 ”;7 500 ”;
1

| |
1 I
/I\ 1901 (kg.cm) A\
| | |

Tai trong ngang tac dungvao van thanh gdm:

+ Ap lyc hong ctia bé tong méi do,

+ Tai trong do chdn dong phat sinh ra khi d6 bé tong,

- Ap luc hong cua bé tong méi do:

P,*= »H = 2500x0,7 = 1750 kg/m?

P," = nPy*® = 1,3x1750 = 2275 kg/m?

v6i H 1a chiéu cao cua 16p bé tong sinh ra 4p lyc ngang
- Tai trong do chan dong phat sinh ra khi ¢dm bé tong:
P, = 200 kg/m?

P," = nP,*® = 1,3x200 = 260 kg/m?
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- Tong tai trong tac dung 1én van thanh:
P* =P, + P, = 1750 + 200 = 1950 kg/m?
P*=P," + P," = 2275 + 260 = 2535 kg/m*
- So @6 tinh van thanh 1a dam lién tuc c6 gdi tua 1a cac thanh nep ding
Chon van thanh 2 tim 20cm, day 2,5cm, 1 tim 30 cm, day 2,5cm
Tinh toan va kiém tra voi tAm 30 cm, day 2,5 cm
Tai trong tac dung doc van: q°° = 0,3xP" = 0,3x1950 = 585 kg/m = 5,85 kg/cm

q"=0,3xP" = 0,3x2535 = 760,5 kg/m = 7,605 kg/cm
3 3 2 2
_ bh _ 30x2.5 _ 39.0625¢m" W= bh _ 30x25
12 12 6

J =31.25cm?®

Cudng d6 chiu udn cia gd [ o] = 110 kg/cm®

Theo diéu kién bén: M
max
Omax = "\ < [Ju]
W
ttl 2
. o <[]

10W
e [Orc] _ [1031,25.110 _6723¢m
q 7,605

Chon khoang cach giira cac thanh 1a 50 cm, vy méi canh can 4 thanh nep,
Kiém tra theo diéu kién bién dang:

qtcl4 I
max S[f]:_
128EJ 400

Trong d6 : E 1a mddun dan hdi cua gb, liy E = 10° kg/cm?

4
(_ | 5850 ;44
128.10°.39,0625

[£]=-2 —0.125cm
400

fmax< [f] vay khoang cach giita cac thanh nep bang 50 cm 13 hop 1y,
* Tinh toan nep dung:
So db tinh nep dung 1a dam don gian
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gdi tua 14 cac thanh chéng xién.
lnip = 70 cm, chon nep 8x10 cm
cat dai ban rong 50 cm, )
Tai trong tiéu chudn q'° = P*x 0,5 = 1950 x 0,5 = 975 kg/m | 3
=> ("= 9,75 kg/cm =
Tai trong tinh toan: qtt = P"™0,5 = 2535x0,5 = 1267,5 kg/m | cheng xian
=> q" = 12,675 kg/cm Tenku g

Kiém tra kha nang chiu lyc:
diéu kién kiém tra o max < [oo] = 110 kg/cm?

_ bh® 10x8°

=— = =426.67cm*
12 12

J

W:%:loxSZ

=106.67cm?

gt _12,675.70°
™ 10W  10.106,67

=58.22<[0, ]

Vay thanh nep dam bao diéu kién bén,
Kiém tra theo diéu kién bién dang:

diéu kién ki€m tra:

19,7570
™ 128.10°.426,67

=0,043cm

Vay thanh nep dam bao diéu kién bién dang,

b. Tinh toan van khuén giing mong:
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ghicho

St VS my s 2w o T

| 550 [ 400 | 550 | 400 | 550 |
T T T T T T

Giﬁng mong co kich thude 0,35x0,5m,

Chon van thanh c6 bé day 2,5 cm, rong 25 cm

v, n® chéng xi#n
2)g'chx( chin
3) v, n khu«n gi»ng mang
(4) nNpo ®png gi»ng mang

Tai trong tac dung vao van thanh bao gdm: ap luc ngang ciia vita bé tong méi d6

va tai trong do dam vira bé tong,

+ap luc ngang cta vira bé tong mai do:
P,* = 5 H = 2500x0,5 =1250 kg/m?

P," = nP," = 1,3x1250 = 1625 kg/m?

+ Tai trong do ddm vira bé tong:

P, = 200 kg/m?

P," = nP,*® = 1,3x200 = 260 kg/m?

+ Tong tai trong tac dung vao van thanh:
P = P," + P, = 1250 + 200 = 1450 kg/m*
P" = P," + P," = 1625 + 260 =1885 kg/m’
So db tinh van thanh 13 dam lién tuc géi tua la cac thanh nep dung,

0= 4,712 kg/cm

NI R AR RN Y
L 1
|

111
Z} 600 ”27 600

1

|

1
A 1696 (kg.cm) A

Tai trong tac dung vao van khuon cé chiéu rong 25 cm:
g = 0,25x1450 = 362,5 kg/m = 3,625 kg/cm
q" = 0,25x1885 = 471,25 kg/m =4,7125 kg/cm
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3 3
3O _25%25° o) oeems
12 12
2 2
W = bg _ 2525 _ 96 04cm®

Theo di€u kién bén:

M
o =—" <5 1=110kg/cm?
W [o,] g

max

10W
e (o] _ [1026,04110 _ 45 g6 o
q 4,7125
Chon 1 = 60cm
Kiém tra theo diéu kién do vong:
tcy 4
fo =0 b <[] =
128EJ 400
3,625.60" 60

mx =198 10°.32.55

diéu kién kiém tra duoc thoa min, vay khoang cach giira cac thanh nep 1a 60cm,

chon thanh nep c6 tiét dién 4x6¢cm,

*Bing thong ké khoi lwong van khuén méng

, . ) TONG | TONG
KiCH THUOC | SO LUONG
ST oK KL KL
T RONG | DAI | 1C | TOA - M2/1
(M) (M) K | NBQ TANG
1 2 3 4 5 6 7
0,7 1,25 2 38 66,5
1 M1
0,70 2,00 2 38 | 106,4
0,70 1,25 2 31 | 54,25
2 M3
0,70 0,50 2 31 21,7 621
0,70 2,40 2 1 3,36
3 Thang may
0,70 1,8 2 1 2,52
4 | Giangmong | 050 | 276,13 | 2 1 | 276,13
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C6 mong
0,22 1,10 2 38 | 18,392
S) C22x45
0,45 1,10 2 38 41,8
Cb mong
6 0,22 1,10 4 31 30,1
C22x22

1.9.2. Cong tic bé tong:
a) Tinh toan khéi lugng bé tong:

Kich thudc Khoi lugng v
CAu kién Dai Rong Cao 1ck S6 lugng
(m) (m) (m) (m3) (m3)
Mong M1 2 1,25 0,7 1,75 38 66,5
Mong M3 1,25 0,5 0,7 0,4375 31 13,56
Mong thang
, 2,4 1,8 0,7 3,024 1 3,024
may
CO6 mong
0,45 0,22 11 0,121 38 4,598
22x45
CO6 mong
0,22 0,22 11 0,0532 31 1,65
22x22
Giang moéng | 276,13 | 0,35 0,5 48,32 1 48,32
Tong 137,652
b) Lya chon phuong an thi cong va chon may thi cong:
St dung bé tong thuong pham,
* Chon may bom bé tong:
Co s dé chon may bom bé tong :
- Can clr vao khéi luong bé tong can thiét cia mot phan doan thi cong,
- Can clr vao tong mit bang thi cong cong trinh,
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- Dya vao nang suét may bom thuc té trén thi truong,
Khdi lugng bé tong dai mong va gidng mong la 137,652 m®,
Chon may bom bé tong Putzmeiter véi cac thong sd ki thuat sau:
Bom cao: 49,1m, bom ngang: 38,6m, luu luong 90m3/h, ap sut bom 150 bar,
Chiéu dai xylanh 140cm, duong kinh xy lanh 20cm,
*Chon xe vdn chuyén bé tong:
Ta van chuyén bé tong bang xe 6 t6 chuyén dung, thing ty quay, Cac loai xe
may chon luya theo mi hiéu cuia cong ty bé tong thuong pham,
Chon loai xe c6 thung ti quay ma hiéu SB-92B c6 céac thong so ki thuat sau,
+ Dung tich thung trdn g= 6 m3
+ O t6 haing KAMAZ-5511
+ Tbc d6 quay thung tron 9-15,5 vong/phut
+ Thoi gian d6 bé tong ra : 10 phut
- Do khi thi cong ching ta chia khu dé

thi céng, mdi phan khu d6 2 ngay nén khdi

lugng bé tong trong mdt ngay s€ 20 m3,

Cho nén chung ta chon 3 xe van chuyén lién tuc

OFOBOM BEAOAG

s6 luong bé tong trén 1a duoc,

sO chuyén can thiét ctia moi xe:

Két lugn: Dung 1 may bom bé tong Putzmeiter

3 xe KAMAZ-5511 van chuyén bé tong,

OROA/AN CHUYEN BEATOAIG

¢) phuong phap d6 bé tong:
+ Xe bé tong duoc sip xép vao vi tri dé trit bé tong vao may bom, trong sudt
qué trinh bom thing tron bé tong duoc quay lién tuc dé dam bao d6 déo cua bé
tong,
+ B¢ tong duoc dd tir vi tri xa cho dén vi tri gﬁn dé tranh hién tuong di lai trén
mit bé téng, can it nhat 2 cong nhin dé giir ng voi rong, voi rong duge dua

xudng cach day dai khoang 0,8-1m, Bé tong duoc trat lién tuc theo ting 16p
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ngang, mdi 16p tir 20-30cm, dam dui duoc dua vao ngay sau mdi lan trat bé
tong, thoi gian dam t6i thiéu 1a (15 [20) s,
+ Lop bé tong sau duge dd chong 1én 16p bé tong dudi trude khi 16p bé tong
nay bat dau lién két, Pam dui dua vao 16p sau phai ngip sdu vao 16p trudc 5-
10cm,
d) Cong tac bao dudng bé tong:
- Bé tong sau khi d6 4 + 7 gio phai dugc tudi nudc bao dudng ngay, Hai ngay
dau ctr hai gio tudi nude mot 1an, nhitng ngay sau tir 3 + 10 gid tudi nudc mot
1an tuy theo diéu kién thoi tiét, Bé tong phai dugc gilr Am it nhat 13 7 ngay dém,
- Trong qué trinh bao dudng bé tong néu c6 khuyét tat phai duoc xtr Iy ngay,
1.9.3. Céong tdac thdo dé van khuon,
Véan khuon mong dugc thao ngay sau khi bé tong dat cuong do 25 kG/em2 (1 +
2 ngay sau khi do bé tong ), Trinh tu thdo d& dugc thuc hién ngugc lai véi trinh
tur lép dung van khuon,
1.9.4. An toan lao dong trong cong tic bé tong,
a) Cong tac gia cong, lap dung coffa,
- Trudc khi 46 bé tong can bd k¥ thuat thi cong phai kiém tra coffa, nén c6 hu
hong phai stra chita ngay, Khu vuc sira chira phai c6 rao ngin, bién bao,
b) Cong tac gia cong lip dung cdt thép,
- Ban gia cong cbt thép phai dugc cd dinh chic chin, néu ban gia cong cdt thép
¢ cong nhan lam viéc ¢ hai gia thi & giita phai c6 ludi thép bao vé cao it nhat 1a
1,0 m,
- Khi gia cong cdt thép va lam sach ri phai trang bi diy du phuong tién bao vé
ca
nhan cho cong nhan,
- Khi dung lip c6t thép gan dudng day dan dién phai cat dién, trudng hop
khong cat duoc dién phai c6 bién phap ngin ngira cbt thép va cham vao day
dién,
¢) P6 va dam bé tong,
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- Léi qua lai dudi khu vuc dang d6 bé tong phai c6 rao ngin va bién cam,
Truong hop bét bude co ngudi qua lai cin 1am nhitng tim che ¢ phia trén 16i qua
lai do,

- Khi dung ddm rung dé ¢am bé téng can:

+ Dung day budc cach dién nbi tir bang phan phdi dén dong co dién cua dam,

+ Ngung dam rung tir 5-7 phut sau mdi 1an lam viée lién tuc tir 30-35 phut,

+ Cong nhan van hanh may phai dugc trang bi ung cao su cach dién va cac

phuong tién bao vé cd nhan khac,
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CHUONG 2. THI CONG PHAN THAN VA HOAN THIEN
Thi cong phan than gdm céc cong tac sau :

+ Lap dyng cot thép cot

+ Lap dung van khuon cot

+ Db bé tong cot

+ Lap dung cdy chéng van khuon dam san

+ Pit cbt thép dam san

+ Do bé tong dam san

+ Bao dudng bé tong

+ Thao d& van khuon

+ Xay tuong

+ Trét va cac cong tac hoan thién
2.1. Yéu cau chung
a) Van khuon
- Cp pha va da gido can duoc thiét ké va dugc thi cong dam bao d6 ctng, 6n
dinh, dé thao lép, khong dugc giy kho khan cho cong viéc dat cot thép, do va
dam bé tong
- Cép pha phai dugc ghép kin, khit dé khong lam mat nudc xi mang khi d6 va
dam bé tong, dong thoi bao vé bé tdng méi d6 dudi tac dong cia thoi tiét
- Cép pha va da gido can duoc gia cong, lip dung sao cho dam bao ding hinh
dang va kich thude cua két cdu theo quy dinh thiét ké,
- Cép pha, va da giao co thé ché tao tai nha may hodc gia cong tai hi¢n truong,
Céc loai cop pha da gido tiéu chuan duoc st dung theo chi dan ctia don vi ché
tao,
- Cép pha vom va dam voi khau do 16n hon 4m phai duge thiét ké c6 do vong thi
cong, Tri s6 do Véng dugc tinh theo cong thuac: £= 3L/1000 (véi L 1a khau do,
tinh bang m)
b) Cay chong

-bu kha nang chiu tai trong cua van khuon,bé tong,qua trinh thi cong,
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-Pam bao d on dinh khong gian,
-Thao lip,van chuyén dé dang,ludn chuyén nhiéu lan,
- Céc b0 phan chiu luc cua da giao nén han ché s luong cac thanh ndi, Cac mdi
ndi khong nén bd tri trén cung mQt mat ngang va ¢ vi tri chiu lyc, Cac thanh
gidng can dugc tinh toan va bd ti thich hop dé 6n dinh toan bd hé da gido cdp
pha,
2.1.2. Lwa chon van khuén,ciy chong

Cop pha

- Hién nay & nudc ta c6 thé phan thanh nhiéu loai c¢6p pha khac nhau,tuy
nhién phé bién nhat 1a theo loai vat liéu ché tao va theo cach st dung ching,

- Theo cach stir dung ta phan ra hai loai : Loai ¢ dinh va loai van chuyén,

- Loai ché tao gém:

+Cdp pha lam tir gd xé,

+Cbp pha gb dan, gd van ép,

+Cbp pha kim loai,

+Cdp pha bé tong cot thép,

+Cbp pha gb thép két hop,

+Cbp pha nhyra,
a) Cép pha lam tir g6 xé

- Cép pha dugc san xut tir cac tim van gb c6 chiéu day tir 2,5-4 (cm), Go
san xuat cop pha 1a loai gd nhom VILVIIL,Céac tdm gd nay dugc lién két véi
nhau thanh timg mang theo kich thudc yéu cau,mang cbp pha dugc tao tir cac
tam van khuon gd va dinh lién két,
- Uu diém:

+D& tao hinh theo kich thudc yéu cau cua két ciu,

+Cong nghé gia cong san xudt khong phirc tap,

- Nhuoc diem:
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+Cbp pha gb dé bi hu hong nén sb lan st dung lai it vi vAy gia thanh
cao,Mat khéac hi¢n nay do yéu cu bao vé moi truong nén nd chi duge s dung &
cac cong trinh nho,
b) Cop pha gé ddn, g6 vin ép

- Gb dan va van ép duoc ché tao trong nha may co kich thudce 1,2x2,4 (m)
c6 chiéu day tir 1-2,5 (cm),trudng hop can thiét c6 thé dat hang theo kich thudc
yéu cau,

- GO dan hodc van ép két hop vdi cac suon kim loai tao thanh mang gb
cOp pha c6 do cung 16n
- Uu diém:

+lam giam chi phi gia cong trén cong trudng,bé mat phang
- Nhuoc diém:

+Str dung khoéng dugc nhiéu lanhay cong vénh khi sir dung lai nén ta
khong chon cdp pha nay,
¢) Cop pha nhwa
- Uu diém:

+ C6 tinh van ning duoc lap ghép cho cac ddi tuong két ciu khac nhau
nhu mong khdi 16n,dam,san. ..,

+ Lam tang kha nang bam dinh cia bé tong va cac 16p chat,

+ Bén,nhe thuén tién cho viéc lép dung va chuyén chd bﬁng thu cong,
- Nhuoc diém:

+ gia thanh cao,

+ Tam van khudn da dugc dinh hinh nén kho khin trong viéc ghép ndi cac
kich thudc nho,

+ Kho bao quan cac phu kién kém theo,

+ Khong chiu dugc nhiét do cao,
d) Cép pha thép

- Uu diém:
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+ C6 tinh van niang,dugc lap ghép cho cac ddi tugng két ciu khac nhau
nhu: mong khdi 16n, san, dam, cot. ..

+ Trong luong cac c6p pha nho,tim ning nhat khoang 16 kg,thich hop
cho viéc van chuyén thao lip bang thu cong,

+ Hé s6 luan chuyén 16n do d6 s& giam duoc chi phi c¢p pha sau 1 thoi
gian st dung

+ Cac dic tinh k¥ thuat cta tim c¢bp pha duoc néu trong bang sau,

MOmen
Rong Dai Cao MoOmen quan
A khang
(mm) (mm) (mm) tinh (cm”) , 3
uon (cm”)
300 1800 55 28,46 6,55
300 1500 55 28,46 6,55
220 1200 55 22,58 4,57
200 1200 55 20,02 4,42
150 900 55 17,63 4,3
150 750 55 17,63 4,3
100 600 55 15,68 4,08

- Nhuoc diém:

+ Vi c6p pha thép dugc san xuat dong loat theo kich thuéc dic trung nén
khi gip cac két cAu kién tric phirc tap thi khong thé thi céng duoc,

+ Cbp pha kim loai gia thanh cao do viy ta phai ting s6 1an luan chuyén
dé giam di gia thanh chung, Do vy chi c6 thé c6 loi khi thi cong nhung cong
trinh 16n, hay cong trinh ¢ gan trung tim dé giam chi phi chung, con céc cong
trinh gdm nhiéu hang muc ,cong trinh & gan trung tim dé giam chi phi chung ,
con cac cong trinh nho,don 1€, xa trung tam thi khong nén stir dung vi hi€u qua
khong cao,

Pbi voi cong trinh nay ta sir dung cop pha thép 13 hiu qua nhat.
d) Cay chong
Chon gido chéng san (sir dung gido PAL)
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Gido PAL duoc thiét ké trén co s mot hé khung tam giac dugc lip dung theo
kiéu tam giac hodc ttr giac cung cac phu kién kém theo nhur:
Phan khung tam giac tiéu chuan
Thanh, cht giit khop nbi,

Uu diém cua gido PAL:
Giao PAL la mot chan chéng van nang bdo dam an toan va kinh té,
Gido PAL c6 thé str dung thich hop cho moi cong trinh xay dung véi nhirng két
ciu nang dat & do cao lon,
Giao PAL lam béng thép nhe, don gidn, thuan tién cho viéc lép dung, thao do,
van chuyén nén giam gia thanh cong trinh,

D & © © ¢ Lo ®
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2.1.2. Thiét ké vin khuén cjt

* S0 liéu vé cong trinh va t6 hop cot:

- Nha cao 6 ting, cac tang cao 3,6m.

- Cot tang 1,2,3 ¢o tiét dién: 22x50 cm, cot tang 4,5,6 co tiét dién 22x40cm, cot
hanh lang c6 tiét dién 22x22cm,

- San c4c tang day 10cm

*T6 hop cot:

+ Véi cot tﬁng 1 chiéu cao tinh toan cua van khuon la H=4,2-0,6 = 3,6 m, tiét
dién 22x50, Canh ngin dung 1 tim rong 220, canh dai dung tdm 200 theo chiéu

cao dung 2 tim 1500 con thiéu 60cm ta ldy g bu vao
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+ V61 cot tﬁng 2,3 chiéu cao tinh toan cta van khuon 1a H=3,6-0,6 = 3 m, tiét
dién 22x40, Canh ngén dung 1 tam rong 220, canh dai dung tdm 200 theo chiéu
cao dung 2 tam 1500.
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* Tinh toan van khuon cét:
bo on dinh cta van khuon dinh hinh rat 1én nén khong can kiém tra ma chi can
chon van khudn, chon gong, kiém tra khoang cach gitra cac gong
-Tinh todn khodng cdach gong cot:
So db tinh:

g=6,74kg/cm

| & | &

M=3791kg.cm A\

Tai trong tac dung 1€n van khuon: Theo bang 5,4/212 gido trinh “Van Khuon
Va Gian Gido”, tai trong tac dung vao van khudn gébm 2 thanh phan: tai trong
tac dung do bé tong tuoi va tai trong do chin dong phat sinh ra khi d6 bé tong,
+ Tai trong tac dung do bé tong tuoi:
0. = R = 2500%0,75 = 1875 kg/m’
V61 khoang cach h=min {R=0,75m; H=3,4 m}
Trong d6: R=0,75m la ban kinh tac dung ctia dam dui,
H=3,4 m la chiéu cao cdt,
0" = n,q."° = 1,3x1875 = 2437,5 kg/m?
+ Tai trong tac dung do dim bé tong:
q," = 200 kg/m?
92" = n,0.° = 1,3%200 = 260 kg/m?
Do tai trong tac dung khong xay ra dong thoi vi néu d6 thi khong dam ta lay tai
trong do dé tinh vi qqs 16m hon qgim

=> Tong tai trong tac dung vao van khudn c6 bé rong 0,25m:
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q° = 0,25x(0," + 9,") = 0,25x(1875 + 200) = 518,75 kg/m

q" = 0,25x(q," + ") = 0,25x(2437,5 + 260) = 674,38kg/m
-Coi van khuén cot nhu dam lién c6 cac gdi 1a gong, chiu tai trong phan bd déu
0"=674,38 kg/m
Tinh cho mot tim van khudén dinh hinh cé chiéu rong 0,25m c6: W=6,34 cm?;
J=27,33 (cm?)

Gia st chon khoang cach cac gong 1a 75 cm

Kiém tra khoang cach gong theo diéu kién bén:

Véi W=6,34cm® J=27,3cm’
=M W <R,

M= 04" 1,710 = 6,74x 75%/10= 3791 kGem,
Vi Iy : khoang cach bb tri cac gong cot da chon =0,75m,
W: Mo6men khang udn ctia tim van khuon,tra bang W= 6,34 cm®,
Ringp : cuong do cua thép: Ryep= 2100 Kg/cmz,
-> o= 3791/6,34 = 598 Kg/cm’ < Ryye,= 2100 Kg/cm?,
> Van khuén dam bao d6 bén,
Chon khoang cach gong 1a 75 cm la thoa man

Kiém tra theo diéu kién bién dang:

, L )4 |
D6i vi so b dim lién tue f =8 <[f]=—0
128.E.J 400

E: Mddun dan hdi cta thép: E=2,1x10° Kg/cm?,
J: Mémen quén tinh ctia tdm van khuon,tra bang J=27,3 cm”,

5.19x 75"

> f = - =0,032cm
128x2,1x10° x 27,3
I
[ ] =9 :E =0,188cm ( thoa min )
400 400
Tinh gong:
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Str dung gong cdt Nittetsu la thép goc L75x5 c6 cac ddc trung sau:
MO men quan tinh: J =524 (cm?); M6 men chéng uén: W = 20,8 (cm®)
-So dé tinh: 1a dam don gian, chiu tai trong phan bd déu,

0=20.2 kg/lcm
HEEEENannEEn
)3

14203 kg.cm

- Tai trong tac dung 1én gong cot la:

q" 4= (2437,5+260)x0,75= 2,02 T/m = 20,2Kg/cm

0 4= (1875+200)x0,75 = 1,56 T/m = 15,6 Kg/cm

- Theo diéu kién bén: o= % < Ry

2
M : m6 men udn 16n nhat trong dam don gidan M = q.EI;

W : md men chéng ubn ctia gong cot: W = 20,8 cm3; J = 52,4 (cm4)

2 2
M B ql _ 20,275 _ 68283 RthEp =2100 (Kg/0m2)1

O = = =
W 8w  8.20,8

- Theo diéu kién bién dang:

4 4

T384EJ 38421.10°52 4 400 400

Vay gong cot ddm bao kha nang chiu lyc,
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750

75

| @
7/ .
|

200,200
| !

cButlov,nkhu«ncét

2.1.3. Thiét ké vin khuon dam

H¢ dam st dung trong két cau cua cong trinh gdm nhiéu loai ti€t di¢n, & day ta

Q

hiché:

GICICICICICICICICIG)

chi tinh toan van khudn cho dam chinh tiét dién 22x70cm

Véan khuon dam ciing st dung van khuon thép, cac tam van dam duoc tya 1én

cac thanh xa ngang, xa doc, dung c6t chong dé do xa go,

* Cau tao van khuon dam,

+Chiéu cao van thanh yéu cdu: ho = hgy— hy = 70-10 = 60cm, Ta st dung 2 tAm

van phang bé rong 30 cm,

VK ®mnh hnh

T ng ®

Cét cheng

G«ng thbp

Khung gg¢

Cét chéng ch®n
XH g& gg¢ 80x 100
ThBpl14 gi+ xpu gé
Sun c«ngt, c

Gi, oc«ngt,c

+V6i chiéu rong ddy dam 14 22cm, ta sir dung tAm van bé rong 22cm

+Dam ¢6 chiéu dai dAm 1a 1= 750 + 2x11 — 2x50 = 672 cm

Vay st dung 3tAm chiéu dai 1,8m va 1 tdm chiéu dai 1,3 m con thiéu 2cm thi

dung gb dé bu,

700

500 6520

Kich thudc hinh hoc cua dim
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o
N | 220x1800x55 220x1800x55 | 220x1800x55 | 220x1300x55
2
6720 T
\
T6 hop van khuon day dam
8 300x1800x55 ‘ 300x1800x55 ‘ 300x1800x55 300x1300x55
«© 300x1800x55 ‘ 300x1500x55 ‘ 300x1800x55 300x1300x55
6720 %

T6 hop van khuon thanh dam
*Tinh toan van diay dim
+ Tai trong do bétong va cot thép:
01" = (2500x0,6 + 100) x0,22= 344 (Kg/m) ,
0" = n,0:"°= 1,2x344 = 412,8(Kg/m) ,
+ Tai trong do trong lugng van khuon:
02° = 0,22 x20 = 4,4 (Kg/m)
02" = Nn,0.° = 1,1x4,4 = 4,84 (Kg/m) ,
+ Tai trong do d6 vira bé tong:
Pa°=400 Kg/m?,
05°=bxps"°=0,22x400=88 Kg/m,
05" =bxn.xps°=0,22x1,3x400=114,4 Kg/m,
- Tai trong do diAm bé tong bang dAm dui ¢=7cm :
pa° = 200 (kg/m?) = p5"=1,3*200=260 (kg/m?)
Do tai trong tac dung khong xay ra dong thoi vi néu d6 thi khong dam ta lay tai
trong d6 dé tinh vi pgs 10n hon paim
Tong tai trong tac dung 1én van déy la:
0 = ' + 0u° + 5" = 344 + 4,4+ 88= 436,4(kg/m)
q =0+ Q2 + 3" =412,8 + 4,84+114,4 =532,04 (kg/m)
+Chon khoang cach giira cac xa g 1a 1=80cm nén so do tinh 1a dam lién tyc:
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532,04 kg/m

%@@@%@@@L&

| 800 | 800 |

‘ 3404,8kg.cm ‘ |

N ]
S~  r — & — |  — a

- Ki€m tra d§ bén: o =M, /W <Ry,

Miac v Ig2/10 = 5,32x 80°/10= 3404,8 kGcm,
Vi 1y : khoang cach bb tri cac gong cot da chon =0,8m,
W: Mémen khang udn cua tim van khudn,tra bang W= 5 cm’,
Ringp : cuong do cua thép: Reep= 2100 Kg/cmz,
-> o= 3404,8/5 = 680,9 Kg/cm® < Rye,= 2100 Kg/cm?,
-> Van khudn dam bao do bén,

Kiém tra theo di€u ki¢n o vong:

. C s Cl |
Doi v4i so do dam lién tuc  f :qv—gﬁ[f]:—g
128.E.J 400
E: Mddun dan hdi cua thép: E=2,1x10° Kg/cm?,
J: Mémen quan tinh ctia tim van khudn,tra bang J= 22,0 cm*,
_ 4,36x80°
128x2,1x10° x22

= 0,031 (cm)

[ ]:J—&):f—&:O,Zcm

— f<[f] — Vankhu6n ddm bdo d6 vong,
Vay v6i khoang cach gitta cic xa g 1 =80cm van day dam thoa méan diéu kién
do vong,

B tri xa gd nhu sau:
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-~ 800 800 -+ 800 800 800 - 800 800 -

6720 J

*Kiém tra d6 6n dinh cta xa gb ngang:

-So d6 tinh: Coi xa gd ngang nhu dam don gian ké 1én gdi tua 13 cac xa gob
doc, nhip ctia xa g6 ngang la 0,5 m, Tai trong tac dung 1€n xa g6 ngang la tai
phan bd & vi tri van day (b=0,22 m), ta coi nhu 1 luc tip trung tai giita xa go
ngang,

-Tai trong tap trung dit & gitra thanh xa gd ngang:

JV P=428kg
A L
500
M=5350kg.cm

A =

+Trong luong ban than xa go:
Pyg“=1,b*h*y,5=0,08*0,1*700*0,5=2,8 kg
Pyg"=l,m*b*h*y,5=1,1*0,08*0,1*700*0,5 =3,08 kg

+Tai trong tAc dung lén xa go:
P=q4*1+Pyy"=436,4*0,8+2,8= 351,92 kg
P=q4"™*+Pyg'=532,04*0,8+3,08 =428,71 kg

- Cac dic trung hinh hoc ciia tiét dién xa go:

b*h? 0,08%0,1°

h =133,33,10° m®=133,33 cm®

W=

=6,67,10° m*=6,67,10%> cm*

j=b*h® _0,08*01°
12

12
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.2 A g ea 1A M
-Kiém tra theo di€u kién bén: o= W"“" <[o]

P*l 400.95*0.5

M max= 4

=50,12 kgm

- cmaxz%zwﬁg kg/em? < [6]=110 kg/cm? = thoa man,

-Theo diéu kién on dinh:

_R.*I* 3,29%50"
48*E]  48*12*10° *667

=0,05cm <[ f]=——=—-=0,2cm

= thoa man,
Viy xa gb ngang chon dam bao vé cudng d6 chiu lyc va bién dang,
*Kiém tra d6 6n dinh cta xa g6 doc:
Chon xa doc 1 gd nhém V ¢6 R = 110 Kg/em*E = 10° Kg/em®
Tiét dién xa doc 1a: bxh = 10x12 cm
Xa doc dugc do bdi codt chéng, khoang cach céc vi tri o xa doc 1a 75
cm

So d6 lam viéc thuc t€ cia xa doc 1a dam lién tuc tua trén cac vi tri cot chong,

J,P LP=212,kg J, J,P lP LP lP J.P
%/ 1600 i 1225 % 1225 ’% 1600 "

M=7950kg.
990kg.cm T~ AN N N

Tai trong tdc dung lén xa doc 1a tai trong tap trung dat tai géi, gitra dam,
PY = P! /2+nxbxhxIxyg =400,95/2+1,1x0,1x0,12x 1,6 x 600=223,147
(Ka),
- Kiém tra do bén ctia xa doc

bh? 10x12?
6 6

= 240 (cm®)
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tt
o= M _F1 _212xd60 35,33(Kg /cm?®) < R =110(Kg / cm?)
W 4w 4x240

Vay dicu kién bén thdéa man
- Ki€m tra vong:

+Ta c6: P = P /[2+bxhxIxys = 329,43/2+0,1x0,12x1,6x600=175,5

x.ng

(Kg)
P tCI 3
" 48EJ

+ Do vdng dugce tinh theo cong thire: f;

Vi gb ta co: E = 10° (Kg/em?)

_ bh® B 10x123 a4 .
J= 12 12 0Ocm
175,5x160°
f=— 00"
48x10° x1440 0,104 (cm)

1 1
+ Do vong cho phép:[ f ] :4—00| = 4—00X160 =0,4 (cm)

Ta théy f <[f]; do d6 chon xa doc bxh = 10x12 cm la dam bao,

* Tinh van khuén thanh dam:
* Tai trong tac dung Ién van thanh:
+ 4p lyc ngang 16n nhét do trong luong bé tong:

01"°= ypexhxb,,=2500x0,7x0,25=437,5 Kg/m,

01"=n:1xq"°=1,2 x 437,5=525 Kg/m.
+ Hoat tai do dam bé téng:

02°=P"xb,4,=200x0,25=50 Kg/m,

02"=n,x0,°=1,3x50=65 Kg/m,
— Tong 4p lyc tac dung vao van thanh( bo qua trong lugng van khudn do tac
dung thang dung),

0'=525+65=590 Kg/m,

°=437,5+50=487,5 Kg/m,
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- Coi van khuon thanh didm nhu dam lién tuc ké 1én cac thanh nep ding va
cac thanh nep ding twa 1én cac thanh chdng xién, Goi khoang cach giita 2 thanh

nep dung la: 1,

590 kg/m ‘
| 750 | 750 |
| 3318,75 kg.cm | |
T~ L

Chon khoang céch gifra hai ngp dung la 1,=75 cm, So dd tinh 12 dam lién tuc,
- Kiém tra theo diéu kién bén :
Véi W=6,34cm’,J=27,33cm’
oc=M W <R,

M= 04" 1,710 = 5,90x 75%/10= 3318,75 kGcm,

Vi Iy : khoang cach bb tri cac gong cot da chon =0,75m,
W: Momen khang uén cua tAim van khudn,tra bang W= 6,34 cm’,
Ringp : cuong do cua thép: Ryep= 2100 Kg/cmz,

-> o= 3318,75/6,34 = 523,46 Kg/cm* < Rye,= 2100 Kg/cm?,

-> Véan khudn ddm bao d6 bén.

Pé thuan loi khi chéng thanh xién, ta cho thanh xién tua vao thanh
ngang ctia VK day dam, Vay ta chon 1, = I, = 75 (cm)

Kiém tra d6 vong van thanh dam:

, L ) |
D6i vi so b dim lien tue =8 <[f]=—0
128.E.] 400

E: Modun dan hdi cua thép: E=2,1x10° Kglem?,
J: Mémen quén tinh ctia tdm van khuon,tra bang J= 27,33 cm”

B 4,87 x 75"
128x 2,1x10° x 27,33

> f =0,02cm
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|
[ ]:—g:£:0,188cm
400 400

— f<[f] — Vankhu6n dim bdo d6 vong,
* Kiém tra kha ning chiju luc ciia Cot chong
- Tai trong 1én dau gido chdng bao gdm trong lugng bé tong: ap luc bé tong ,tai
trong do ngudi va phuong tién, tai trong ban than cac 16p van khudn va xa gd,

- Tai trong dugc phan theo dién chiju tai ctia cac dau gido, Nguy hiém nhat
ta tinh cho gido d& & vi tri ddy dam vi tai ddy con c6 thém trong lugng bé tong
dam,

Tir so d6 tinh toan da doc ta co tai trong tic dung 1én cay chong:
N =2xP"%4=2x223,147 = 446,294 m

Chicu dai can thiet:
Tang 1 :
| = H— hgc— hs=4,2-0,7-0,08 =3,42 m
Tang 2,3,4,5,6 :
| = H— hgc— hy=3,6 —0,7-0,08 =2,82 m
2.1.4. Thiét ké van khudn san
*T§ hgp van khuon cho 6 san c6 kich thwéc 4,2x7,5 m

+O1 mép trong cua san c6 kich thudc 1,=4200-220=3980

1,=7500-220=7280
- Theo phuong 7.5 str dung 4 tAm c6 kich thudc 2000x300x55 ,

Téng chiéu dai 1ap ghép van khuon 1a 3*2000 va 1 tim 500+700=7200 con 8
cm ta dung gb dé bu,
- Theo phuong 4,2 sir dung 10 tAm c6 kich thudc 1500x300x55 |
Téng chiéu dai lip ghép van khuodn 1a 10x300=3000 con thira 98cm ta chon 1

tAm 950 con 3cm dung gb dé bu,
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TO HOP VAN KHUON SAN

500 x 300

2000 x 300 x 55

2000 x 300 x 55

2000 x 300 x 55

2000 x 300 x 55

500 x 300

2000 x 300 x 55

400

7500

7280

1100 | 1100

| 1100 | 1100

22

3980
4200

2

440

XA GO" DOC

XA GO* NGANG

1600

3980
4200

COT CHO'NG

1600

1/

Pé thun tién cho viée thi cong, ta chon khoang cach gifta thanh da ngang hop 1y
Tur khoang cach chon trude ta sé chon kich thudce phu hop cia cac thanh da,

Tinh todn ki€ém tra do bén, d0 vOng ctia van khudn san va chon tiét dién

cac thanh da

B6 Tri So B6 Xa G6 Cot Chong

* Kiém tra do bén do vong cho 1 tam van khuén san:

+ Tai trong tac dung 1én van san gdm: Trong luong ban thin van khuon, trong

lugng don vi cia bé tong mai do, trong lugng don vi cot thép.

- Trong luong ban than cia van khuodn:

NGUYEN HAI DUONG-XD1801D

440




TRUGNG THPT LY THUONG KIET-HA NOI

0" =20 kg/m’
g = 1,1x20 = 22 kg/m?
- Trong lugng san bétong cbt thép day 10cm:

02" = (2500x0,1 + 100) = 350 kg/m?
02" = 1,2x350 = 420 kg/m?

+ Tai trong do d6 vita bé tong:

05°=400 Kg/m?,

05"=nxps"°=1,3x400=520 Kg/m’,
- Tai trong do dam bé tong bang dam dui p=7cm :

ps = 200 (kg/m?) = p5"=1,3*200=260 (kg/m?)

Do tai trong tac dung khong xdy ra dong thoi vi néu d6 thi khong dam ta 13y tai
trong do dé tinh vi paé 16n hon paim
+ Tai trong do nguodi va cac phuong ti€n thi cong:

0,°=250 Kg/m?,

04"=nsxp3"°=1,3x250=325K g/m?,
- Quy tai trong tac dung 1én 0,3 m bé rong van khudn 1a:
q° = 0,3x(20 + 350 + 400+250) = 306 kg/m
q" = 0,3x(22 + 420 + 520+325) = 386 kg/m
* So' d6 tinh:  Chon khoang cach 1=110 cm(khoang céch giita 2 xa ngang), nén

so db tinh 1a dam don gian

q=386 kg/m
L7l )]
/@/ 1100 /@/
3908 kg.cm

Kiém tra theo diéu kién bén: o=M,_ /W < Rinep
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1, ?
Mo 0, 2= = 386x

g = 5838 kGem,

Vo1 |y : khoang cach bb tri cac xa ngang dd chon =1,1 m
W: Mémen khang uén cua tim van khudn,tra bang W= 6,34 cm®,
Rinep : cuong do cua thép: Ree,= 2100 Kg/cmz,
-> o= 5838/6,34 =920,8 Kg/cm’ < Ry,,= 2100 Kglem?,
-> Van khuén dam bao d6 bén,
Kiém tra theo diéu kién vong: f = ﬂ <[f]= I—g
384.E.J 400
E: Mbdun dan hdi cua thép: E=2,1x10° Kg/cm?,

J: Mbmen quan tinh cia tim van khudn,tra bang J= 28,46 cm”,

5x3,06x110"
> f= ; =0,09cm
384x2,1x10°x 28, 46

[ ]:l_gzﬁ
400 400

=0,275cm
— f<[f] — Vankhu6n ddm bdo d6 vong,
*Kiém tra xa gd ngang d& van san:
Chon tiét dién xa gb ngang 1a: bxh = 10x16 cm; gd nhom V ¢c6 R =110
Kg/cm?;E = 10° Kg/cm?
Khoang céch gitra cac xa ngang da chon la 160 cm,
-Trong lugng ban thin xa go:
Oxg =b*h*y,5=0,08*0,16*600=7,68 kg/m
Oxg =N*b*h*y,5=1,1*0,08*0,16*600=8,44 kg/m
Tai trong tinh toan 1€n xa ngang la:
q" = 1,2x(22 + 420 + 520+325)+8,44= 15528 kg/m
Coi xa ngang nhu dam don gian ké 1én cay chdéng, Khoang cach giita cac
cay chdng duoc thé hién nhu hinh vé:
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g=15528 kg/m

g%illlllfll?l ?lé
i o Al
7l 1777} i 1771 7
L19(jl 1600 1600 ﬂilQOj
M=39680 kg.cm
iy P 54 T2
/ﬁ/ 7% oy 2 /7%/ /7%/ a
2 2
CO Mypge= I = 129X860° _ 39680 kGem,
10 10
* Céc dac trung hinh hoc cua tiét dién xa gé):
* 2 2
w=" 6“ _ 0016 _496,66.10° mP=426 cm®
*h3 3
)= blzh _01X016° _51 33 10 m=21,3.10% cm”
Kiém tra bén:
M 39680 2 2
=—=—_ = < R=
o= 128 93,14 (Kg/cm®) < R= 110 (Kg/cm®)
Vay diéu kién bén thoa man.
- Kiém tra vong:
+ Tai trong dung dé tinh toan do vong:
0= 1,2x(20 + 350 + 400+250)+7,6 = 1231,6 kg/m
thI 4
Db Vo , A e f o=
Do vong dugc tinh theo cong thirc: 128E]
V6i gb ta co: E =10° (Kg/lcm?)
12,3x160"
~128xa0°xa130 . 029 €M)
+ Do vong cho phép:
-——| =——x160 L — @ =
LF1=%00" 200" 200 200~ 04 €M)
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Ta thiy f <[f]; do d6 chon xa ngang bxh = 10x16 cm 1a dam bao.
* Tinh toan kiém tra xa go doc d& xa g ngang:
Chon xa doc 13 g nhém V ¢6 R = 110 Kg/cm?;E = 10° Kg/cm?
Tiét dién xa doc 1a: bxh = 12x15 cm
Xa doc dugc do boi gido PAL, khoang cach cac vi tri do xa doc 1a 160
cm (bang kich thudc giao PAL)
So dd 1am viée thuc té cua xa doc 13 dam lién tuc tua trén cac vi tri giao do,
Tai trong tap trung dat tai gitra thanh xa doc do xa ngang truyén xudng la:
P'=q"x1,2+nxbxhx |, xy5=777,5x1,2+1,1x0,1x0,12x 1,6 x 600=943
(Kg),

- Ki€m tra d bén cua xa ngang

b*h?  12x162
W= =

— 3
5 5 =512 (cm’)

W 4w 4x512

Vay diéu kién bén thoa min
- Kiém tra vong:
+Ta  coP=q°xl+bxhxl xys =  920,8x1,2+0,1x0,12x1,6x600
=1116,48(Kg)

+ Do vong duoc tinh theo cong thure:
tcy 3
= Pl
48EJ
V6i gb ta co: E = 10° (Kglem?)
_ b*h? B 12x15°
V. 12

=0,08

=3375 cm*

J

+ Do vong cho phép:
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1 1
=——|=——x160 =
L"1=%00" ~ 200 0.4 (m)

Ta théy f <[f]; do d6 chon xa doc bxh = 12x15 cm la dam bao,
* Kiém tra kha ning chiu lic ciia gido PAL (Cot chng)

- Tai trong 1én dau gido chdng bao gdm trong luong bé tong: ap luc bé
tong ,tai trong do nguoi va phuong tién, tai trong ban than cac lop van khuon va
xa go,

- Tai trong dugc phan theo dién chiju tai ctia cac dau gido, Nguy hiém nhat
ta tinh cho gido d& ¢ vi tri san vi tai day con c6 thém trong lugng bé tong san,

- Vi gido PAL nhip cua gido 1a 1,6 m do d6 tai trong 1én hai dau gido
tinh nhu téng tai trong 1én 1 xa g6 phu voi nhip 1a 1,6 m,

- Tinh ra ta dugc : N=1,2 x (22 + 312 +520+325+7,36+1,1x0,1x0,16x600)=
1430,7 (Kg) = 1,43 (T)

-Theo catalo: kha ning chiu lyc ctia mdi dau giao cb thé chju 2,5T, Vi vay
gido chong du kha niang chiu lyc,
©bfn spn duy 10cm

R R N @V, n khu«n spn
T ettt &v.nkhu«nthpnh dGCm

100

S)
©

S)

@V, Nnkhu«n ® y dCm

@ ®®u ngang chéng spun 12x10cm
®®u dac chéng spun 15x12cm
Othanh cheng xi2n thpnh dCm 4x6cm
® ba gg 6x6cm

@® ®uchéngdacv, nthunh

@ ®uchéngdacv, nthunh

@ ®u ngang chéng dCm 8x 10cm
@ c©y chéng ®n | enex

@®H dédc cheng dCm 10x12cm
@kY¥Xh ®Cu gi, o PAL

X

600
©)
RN
& \
m‘;m

500

CHI TIOT A

2.2. Tinh toan khoi lwong thi cong: ( bang phu luc phan thi cong)

, Tinh khdi lugng van khuon, cdy chdng cho cot ting 4 va dam, san tang 5

Bang thong ké khoi lwong cong viéc két ciu san

Chiéu day | Diéntich | Dién tich Thétich | Diéntich | Khéiluong
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san (m) san (m”) | coppha (m°) | bétong (m°) | trat (m°) cot thép (T)
0,1 750,87 750,87 75,08 75,08 6,64
Tong 633,32 750,87 75,08 75,08 6,64
Bang thong ké khéi lwong cong viée két cAu dim
Kich Dién 7 Thé tich Dién tich | Khdi lugng
. Tong Dién tich ,
thuoc | tich dam . bétong ) coppha cot thép
. ) C,dai (m) 2 trat (m°) )
dam (m) | (m°) (m) (m) (T)
0,22x0,30 | 0,066 285 18,81 279,62 279,62 0,88
0,22x0,70 | 0,154 158 24,332 906,92 906,92 1,12
Tong 43,142 1186,54 1186,54 1,92
Bang thong ké khéi lwong cong viée két cau cot
Kich , , .
S6 luong Dién tich Thé tich Dién tich | Khoi lugng
thudc cot ) 3 ) )
m) cot coppha (m°) | bétong (m°) | trat (m°) | cot thép (T)
m
0,22x0,4 38 184,01 14,81 184,01 2
0,22x0,22 26 121,44 10,164 121,44 0,4
Tong 351,12 52,582 351,12 2,4
2,3, Tinh toan chgn may va phwong ti¢n thi cong
Chon may thi cong cong trinh gom:
+ M4y van chuyén 1én cao: Can tryc thap, may van thing, ff
+ May tron vira xay, trat
+ Pam dui, ddm ban,
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+ Xe 6t6 van chuyén bé tong thuong pham,
2,3,1, Chon can truc thap:
Céc thong s6 dé lya chon can truc thap:

- Téi trong can nang: Q.

- Chiéu cao nang vat: Hy,
- Ban kinh phyc vu 16n nhéat: Rye
* Sirc nang yéu cau:
Trong luong vat niang Gng v6i vi tri xa nhat trén cong trinh 1 thing d6 bé tong
dung tich 1m® Que=0ektY qt
(o trong luong thing d6 bé tong,chon thing c¢6 dung tich 1m>( tinh toan 0,8 m®)
>'qe: trong luong cac phu kién treo bude, léy 1a0,1T
Vay Q,=0,8x2,5+ 0,1 =2,1T
* Tinh chiéu cao ning ha vit:
Hyc = Het + Hae + Hoe + He (M)
Trong do :
He: Chiéu cao cua cong trinh; He = 24,6 m
Ha: Khoang an toan; Hy = 1m
He: Chiéu cao ciu kién cau lép; He = 2m
H,: Chiéu cao thiét bj treo budc; H;= 1,5m
Vay chiéu cao can thiét cua can truc 1a : Hyc=246+1+2+15=291(m)
* Ban kinh nang vat:

, 2
Trong do: R, = \/(B +S)’ +(£j
L=73,15m: Chiéu dai cta nha, ’

B= 14,5 m: Bé rong cua nha,
S=1/2+by+by+a=0,6+03+12+2=41m,
S 1a khoang cach tir tim quay ctia can truc dén mép cong trinh,

r=1,2m: b€ rong can truc,
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by=1,2m: Chiéu rong cta dan gido,
bo = 0,3m: Khoang céach tir gido dén mép cong trinh,

a = 2m: Khodang cach an toan, da bao gom ca bé rong lud1 an toan,

Vay: R, =/(14,5+41) +(7315/2) =41,03m

Duya vao céc yéu cau trén ,tra sb tay chon may ta chon can truc thap ddi trong
trén thay doi tim voi bang nang ha can cb dinh trén nén loai MR150-PA60 do

hang POTAIN (Phap) san xuat v4i cac thong sb sau:

Chiéu cao 1on nhat cta can truc Hpa | 97,05m
Tam véi 1én nhat ctia can truc Ry 45m
TAm v&i nho nhét cta can truc Rin 3,5m
Strc nang cua can truc Q 2,65-10T
Ban kinh cta doi trong Ry 11,9m
Chiéu cao cta doi trong hg; 7,2m
Kinh thudc chan dé 4,5x4,5
Van tdc nang 1m/s
Van tdc quay thap 0,6m/s
Vian tdc xe con 0,458m/s
Cong Suét 18,5Kw

* Kiém tra ning suit ciia can truc thap:
Tinh to4n ning suit can tryc thap
N = Q,Nck, Ktai, Kig
Trong d6: Q 13 sttc ning trung binh cua can truc, ta ldy Q = 6 tin
Kii 14 hé sb sir dung tai trong, ta léy Kw4i=0,9
Kig 12 hé s6 str dung thoi gian, ta 1y K=0,85

Ne 1 s6 chu ky 1am viée trong 1 ca (8 tiéng), ta co
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. __ 860
“ Tck (phl]t)

Trong do : Te = 2,(T1 + T+ Tquay) + Thuoc + Tthao
+ T, 1a thoi gian nang (ha) vat tir mat dat 1én ting cao nhit véi khoang cach
an toan dé ha vat, khoang cach nang 1a 36,3 + 5 =41,3 (m), ta c6
T1=41,3/1 =41,3(s) = 0,7 (phut)
+ T, la thoi gian ha (ning) vat xudng san tang trén cung, khoang cach ha 1a
Sm, ta co T, = 5s = 0,083phut
+ Tgquay 1a thot gian cho thap quay voi goc qua 16n nhat trong trudng hop thi
cong bat loi nhét, goc quay max 1a 120°, ta c6 Tquay = 0,6 (phut)
+ Thoi gian budc va thao vat ldy tong cong 1a 10 phit
Thay vao, ta c6: T = 2,(0,7 + 0,083 + 0,6) + 10 = 12,7 (phat)
Ny = 480/12,7 = 37,79 (1an)
Vay nang suét can truc trong 1 ca la: N =6,37,79,0,9,0,85 = 173,48(t§n)
Ning suét cua can truc da chon thoa man nhu cau cau lip cta can truc trong 1
Ca,
2.3.2. Chon mdy vdn thang nang vt li¢u
Van thang dé van chuyén X1 mang, vira xay, trat, gach...
— Vita xdy: V =25% khdi lugng xay cua tang dién hinh
V=025x396=99m"=g,=137T
— Tai trong cua vira xay, trat, gach xay, lat trong 1 ca :
g=13,7+10,9 + 39,6 +6,7 = 63,76 T/ca
Vay chon loai van thang TP5(X935) co cac tinh nang ky thudt sau:
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Céc thong so Pon vi tinh Gia tri
Chiéu cao H m 50
Van tdc nang vat m/s 7
Trong tai 16n nhat Q Kg 500
tam véi m +3,5
Chiéu dai san van tai m 0,9
bi¢n &p st dung V 380
Trong lugng Kg 5700

— Nang sudt thang tai : N = Q,Ngk,Kit, Kig
Trongdo: Q=0,5T

ktt =1

kg = 0,85

Ny : 8O chu ky thyc hi¢n trong 1 ca

Nex = 3600,8/t Vi ta=(2,S/V)+toge +t a5 =334 S

= N = 0,5x86,22x0,85=36,6 T/ca,

Nhu vay: chon 2 may van thang thoa man yéu cau vé nang suat,

2.3.3. Chon mdy chon mdy tron vira xdy, trdt:

— Khéi luong xay & 1 phan khu ting dién hinh:

. Chiéu | Chiéu | Chiéu | Dién | Tong ) , ,
. Tén cau Thé tich | Tong thé
Tang day dai cao tich |dién tich
kién (m3) tich (m3)
m | (m | (m | (m2) | (m2)
1 2 3 4 5 6 7 8 9
Tuong
0,22 29 2,9 84,1 18,502
. Bao
Tang
i Tuong
dién 0,11 5,2 0,4 2,08 | 129,91 | 0,2288 28,3
wC
hinh
Tuong
5 0,22 | 15,08 | 2,9 |43,73 9,6210
ngan
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+ Theo ma hi¢u dinh mirc AK,21234 (cOng tac trat tuong) ta c6 dinh mirc vat
liéu cho cong tac trat 13 0,02415: Vg =129,91 *0,02415=3,137 m°

+ Theo ma hi¢u dinh muc AE,22213 (cOng tac trat tuong) ta c6 dinh mirc vat
liéu cho cong tac trat 1a 0,3248: Vi xay = 28,3 X 0,3248 =9,19 m°

— Ning suit yéu cdu : V=V+V,=12,32 m’

Chon loai may tron vita SB — 133 ¢o cac thong 56 ky thudt sau :

Cac thong ) DPon vi Gia tr1

Dung tich hinh hoc | 100

Dung tich xuét liéu | 80

Toc do quay Vong/phut 550

Cong suit dong co Kw 4,0

Chiéu dai , rong ,cao | m 1,12x0,66x1,0
Trong lugng T 0,18

—Tinh nédng sudt mdy trén vita theo céng thirc:

N =V, K, Nk, Kig,

Trong d6: V=0,6 ,Vi, =0,6,100 = 60 lit

Kwa = 0,85 hé s6 xuét liéu , khi tron vita lay k= 0,85

Ny s6 mé tron thyuc hién trong 1 gio : ng=3600/t,

CO tek= tgs vaot lironT tasra= 15+ 120 + 10=145Ss = ny = 25
Kig= 0,8 hé s6 str dung thoi gian

Vay N = 0,06x0,85x25x0,8 = 1,02 m®/h

= 1 ca may tron dugc N =8 x 1,02 =8,16 m° vita/ca

Vay chon 2 may tron vita SB —133 dam bdo nang suét yéu cau,
2.3.4. Chon mdy dam dii cho cét:

— Khoi luong BT trong cdt, dam & tﬁng 16n nhét ¢ gia tri V= 28,79m3/Ca,

Chon mdy dam
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dui logi US0 ¢6 cdc théng s6 ky thudt sau:

Céc thong sO Pon vi Gia tr1
Thoi gian dam BT S 30
Bén kinh tac dung cm 30-40
Chiéu sau 16p dam cm 20-30
Ning suat M°/h 3,15

— Néng sudt dam dwoc xdc dinh theo cong thirc:
N=2,k,ro%,A,3600/(t;+t,)
Trong do:
ro: Ban kinh anh huéng cta dam lay 0,3m
A: Chiéu day 16p BT can dam 0,25m
t;: Thoi gian dam BT = t;= 30s
t,: Thoi gian di chuyén dam tir vi tri nay sang vi tri khac lay t,=6s
k: Hé sb hiru ich léy k=10,7
Vay:N=2,0,7,0,32,0,25,3600/(30+6) = 3,15 m*/h
—Nang sudt ciia mot ca lam viée:
N = 8,3,15,0,85 = 21,42 m*/ca = chon 2 céi,
N = 42,84 > 28,79 m*/ca, Vay chon ddm dui théa min,
— Pé dé phong hong hoc khi thi céng, ta chon 4 dam dui,
2.3.5. Chon mdy dim ban cho bé tong san:
Dién tich cua dAm bé tdng cin ddm trong 1 ca 16n nhét 1a: S = 109,32 m?/ca,
Ta chon may d¢am ban U7 c6 cac thong s k¥ thuit sau:
+Thoi gian ddm bé tong: 50s
+Ban kinh tac dung: 20 + 30 cm,
+Chiéu sau 16p ddm: 10 + 30 cm
+Nang sudt: 25 m’/h

Ning suat xac dinh theo cong thirc:
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3600
t, +t,

N =Fk.s.

Trong do: F: Dién tich ddm bé tong tinh bing m”
k: Hé s6 hitu ich = 0,6 + 0,85, Ta lay = 0,8
8: Chiéu day 16p bé tong can dam: 0,12 m
t;: Thot gian dim = 50s
t,: Thoi gian di chuyén tir vi tri nay sang vi tri khac = 7s
Vay: N = Fx0,8x0,12x3600/57 = 6,06F (m®/s)
Do khong ¢6 F nén ta khong xac dinh theo cong thirc nay duoc,
Theo bang cac thong sb k¥ thuit ciia ddm U7 ta c6 ning sudt ciia dam 1a 25m?/h,
Néu ta léy k=0,8 thi nang suét may dam la: N=0,8,25,8=160 m?/ca >
109,3m°/ca,
Chon may dam ban U7 ¢6 ning suat 25 m?/ h,
Chon hai may dé phong hong hoc khi thi cong,
2.3.6. Chon xe vin chuyén bé tong
Ta van chuyén bé tong bang xe 6 t6 chuyén dung, thung tu quay, Cac loai xe
mAay chon Iyra theo m3 hiéu ctia céng ty bé tong thuong pham,
Chon loai xe c6 thung tu quay ma hiéu SB-92B c6 cac thong s6 ky thuat sau,
+ Dung tich thung trén g= 6 m3
+ O t6 haing KAMAZ-5511
+ Cong xuat dong co = 40W
+ Téc d6 quay thung tron 9-15,5 vong/phut
-Do cong trinh duoc phan thanh 3 khu va mdi phan khu s& dugc do bé
tong trong 2 ngay 1én khéi luong bé tong trong mdi ngay can d6 sé 1a 13,1 m3,
Mait khac nhu da gia dinh tir trudce tram tron cach cong trinh 6km nén ching ta
s& str dung 2 xe van chuyén lién tuc 1a du,
2.4. Bién phap ky thuit thi cong phin than va hoan thién

2.4.1. Thi cong cét,
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Qui trinh thi cong:

C6t thép -> ghép van khudn -> kiém tra diéu chinh vj tri -> dinh vi chdng
xién ving day neo ->do bé tong ->thao van khuén,
* Cong tac gia cong lap dung cdt thép:

- Bién phap lip dung,

+ Sau khi gia cong va sip xép dung chung loai ta dung can truc thap dua
cot thép 18n san tang,

+ Kiém tra tim, truc cua cot, van chuyén cot thép dén tung cat, tién hanh
lap dung gian gido, san cong tac,

+ N6i cot thép doc vai thép cho, ndi budc cdt dai theo dung thiét ké, st
dung san cong tac dé budc cbt dai & trén cao, Mdi budc cdt dai phai dam bao
chac chan dé tranh sai 1éch khung thép,

+ Chinh tim ¢t thép sao cho dat yéu cau dé lap dung van khuon,

* Lép dung van khuon cot,
- Bién phap lap dung:

+ Van chuyén van khuon, cdy chdng 1én san ting cao bang can truc thap
sau do van chuyén ngang dén vi tri cac cot,

+ Lip, ghép cic tAm van thanh véi nhau thong qua tAm goc ngoai, sau d6
tra chdt ném dung btia gd nhe vao chdt ném dam bao chic chin, Van khudn cot
duoc gia cong ghép thanh hdp 3 mit, rdi lip dung vao khung cdt thép di dung
xong, dung day doi dé diéu chinh vi tri va d6 thiang dung roi dung ciy chong dé
chéng d& van khudn sau d6 bat dau lap van khuon mit con lai, Dung gong thép
dé cb dinh hop van khuon, khoang cach giita cac gong dat theo thiét ké,

+ Can ¢t vao vi tri tim ct, truc chuan da danh dau, ta chinh vi tri tim cot
trén mit bang, Sau khi ghép van khudn phai kiém tra do thang dung cia cot theo
hai phuong bang qua doi, Dung ciy chdng xién va diy neo c6 ting do diéu

chinh dé gitr 6n dinh cho van khudn cot, Véi cot giita thi dung 4 cdy chong & 4
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phia, cac cot bién thi chi chdng duoc 3 hoidc 2 cdy chéng nén phai sir dung thém
day neo co tang-do dé ting d6 6n dinh,

* Cong tac do bé tong cot:

* Yéu cau ddi v6i vira bé tong:

- Thi cong:

+ Cdt ¢6 chiéu cao 3,2 m < 5 m nén c¢6 thé tién hanh do lién tuc,

+ Dung can truc nhac ben, dua dén vi tri cot dang thi cong, Cong nhan
dung trén san cong tac diéu chinh ben kéo nap d6 bé tong vao cot bang ong
mém,

+ Chiéu cao mdi 16p d6 tir 30+40cm thi cho dam ngay

+ Khi d6 bé tong can chi y dén viéc dat thép cho cho dam,

- Pam bé téng:

+ Bé tong cot duge d6 thanh ting 16p day 30+40 (cm) sau d6 duge dam
k¥ bang dAm dui, PAm xong 16p ndy méi duoc do va dam 10p tiép theo, Khi
dam, 16p bé tong phia trén phai dn sau xudng 16p bé tong dudi tir 5 +10 (cm) dé
1am cho hai 16p bé tong lién két v6i nhau,

+ Khong duogc dam qua lau tai mdt vi tri, tranh hién tugng phan tﬁng,
Thoi gian dam tai mot vi tri < 30 (s), Pam cho dén khi tai vi tri ddm ndi nuée xi
ming bé mit va thiy bé tong khong con xu hudng tut xudng nita 14 dat yéu cau,

+ Khi ddm khong duge bo sot va khong dé qua ddm cham vao cdt thép
1am rung cdt thép phia sdu noi bé tong dang bat ddu qua trinh ninh két din dén
lam gidm lyc dinh gitra thép va bé tong,

* Cong tac bao dudng bé tong cot:

- Sau khi dd, bé tong phai dugc bao dudng trong diéu kién nhiét d6 va do

am thich hop,

* Thao do van khuodn cot:
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Do van khuon cot 14 van khuon khong chiu luc nén sau hai ngay c6 thé thao d
van khudn cot dé 1am céac cong tac tiép theo: Thi cong bé tong dam san,
- Trinh ty thao d& van khuon cOt nhu sau:
+ Théo cdy chdng, ddy chang ra trudc,
+ Théo gong cot va cudi cung 13 thao d& van khudn,
2.4.2. Thi céong dam san:
a) Cong tac van khuon,
Nhitng yéu cau khi lip dung van khudn:

- Van chuyén cac bd phan:

+Trudc khi van chuyén, phai kiém tra su viing chac ciia dan gido, san thao
tac, duong di lai dé bao dam an toan,

- Phuong phap lap ghép van khuodn, dan gido phai dam bao nguyén tic
don gian va dé thdo; bd phan ndo thio trudc khong bi phu thudc vao bd phan
phai thao sau,

- Khi lép dung van khudn, phai can ctr vao cac méc tric dac trén mit dat
(cho vi tri va cao d0), dong thoi dua vao ban vé& thiét ké thi cong dé dam bao
kich thudc, vi tri tuong quan gitra cac by phan cong trinh va vi tri ctia cong trinh
trong khong gian, Pbi v6i cac bd phan trong yéu ciia cong trinh, phi dit thém
nhiéu diém khéng ché dé dé dang trong viéc kiém tra dbi chiéu,

- Mt tiép gidp giita van khudn voi khdi bé tong da do trude, ciing nhur
khe hé giira cac van khudn, phai dam bao khong cho vita xi ming d6 ra ngoai,

- Khi ghép dyng van khuon, phai chira lai mot s6 16 thich dang ¢ bén dudi
dé khi rira van khudn va mit nén, nudc va rac ban co chd thoat ra ngoai, Trudc
khi d6 bé tong cac 15 nay phai bit kin,

- Lic dung van khudn, phai chira 16 dé dit nhitng bo phan ¢ dinh nhu

buldng, moc st lam béc thang, ng...
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- Khi van khuon va dan gido da dung xong, can phal kiém tra va nghiém
thu,

- Kiém tra do chinh x4c ¢ nhitng bo phan chu yéu ctia van khuon phai tién
hanh bang may tric dac hay bang nhirng dung cu khac nhu day doi, thudc... Khi
kiém tra, phai c6 nhirng phuong tién can thiét dé co thé két luan duoc vé do
chinh xac cua van khuon theo hinh dang, kich thudc va vi tri,

- Sai léch vé kich thudc, vi tri ciia van khuon va dan gido da dung xong
khong dugc vuot qua sai 1éch cho phép,

* Trinh ti lip dung van khuén san

- Tir mc son xac dinh tim tryc cot & trén san ta ding may kinh vi dong tir
vach son d6 1én cot dé gt mat mbc bﬁng mot vach son cach day dam 5-10cm,
Tir vach son nay ta sé& xac dinh duoc cao trinh day dam khi lap ghép coppha
dam, san,

- Trude tién ta dung hé san cong tac dé thi cong lap dung van khudn san,
Pit cac thanh da ngang 1én dau trén cua cdy chdng don, cd dinh cic thanh da
ngang bang dinh thép, lip van day dim trén nhitng xa gb dé (khoang cach bd tri
xa g phai dung vai thiét ké),

- Piéu chinh cao d6 mit van khuon dén dung cao d6 day dim bang céc
kich trén va dudi va bang nivo, diéu chinh tim dam bang diy cang doc theo céc
truc da dinh,

- Tién hanh ldp ghép van khuon thanh dam, lién két v4i tAm van day bang
tAm goc ngoai va chdt ném ,

- On dinh van khuon thanh dim bang cac thanh chdng xién, cac thanh
chdng xién nay duoc lién két voi thanh da ngang bang dinh va cac con ké gitr
cho thanh chéng xién khong bi truot,

Tiép d6 tién hanh lap dung van khudn san theo trinh tu sau:
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- bat cac thanh xa gé 1én trén cac kich dau cta hé giao PAL, ¢ dinh cac
thanh xa gd bang dinh thép,

- Tiép @6 lap céac thanh da ngang 1én trén cac thanh xa gb v4i khoang cach
60cm,

- Lip dat cac tAim van san, lién két bing cac chét ném, lién két voi van
khuon thanh dam bang cac tim goc trong dung cho san,

- Piéu chinh cét va d6 bang phang cua xa gb, khoang cach cac xa gb phai
dung theo thiét ké,

* Kiém tra sau khi lip dung:

- Kiém tra d6 6n dinh cta van khuon,

- Kiém tra lai cao trinh, tim cdt ctia van khudén dim san mot 1an nira,

- Cac cay chéng dam phai duoc giing ngang dé dam bao d6 on dinh,

b) Cong tac cot thép dam, san:

* Nhitng yéu ciu Ky thuit:

- Khi d3 kiém tra viéc lip dung van khudén dim san xong, tién hanh lip
dung cot thép, Can phai chinh cho chinh xéc vi tri cot thép trude khi dat vao vi
tri thiét ké,

- C6t thép phai str dung ding mién chiu lyc ma thiét ké da quy dinh, dam
bao co chiéu day 16p bé tong bao vé theo dung thiét ké bang cach ké cac con ké
bang bé tong,

* Bién phap lip dung c6t thép dim san:

- Cot thép dam duoc dat trude sau d6 dat cot thép san,

- it doc hai bén dam hé thong ghé ngua mang cac thanh da ngang, Pat
cac thanh thép ciu tao 1én céc thanh da ngang d6, Ludn cbt dai dugc san thanh
tung tam, sau do ludn cbt doc chiu lyc vao, Tién hanh budc cbt dai vao cbt chiu
luc theo dung khoang cach thiét k&, Sau khi budc xong, rit da ngang ha ¢t thép

xuong van khuon dam,
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- Trudc khi lip dung cbt thép vao vi tri can chil y dat cac con ké c6 chiéu
day bang chiéu day 16p bé tong bao vé dugc dic san tai cac vi tri can thiét tai
day van khuon,

- Ct thép san duoc lap dung truc tiép trén mit van khuodn, Rai cac thanh
thép chiu mé men duong trudc bude thanh ludi theo ding thiét ké , sau do dat
cac thép ké giita hai 16p cdt thép va dat bude thép chiu mé men 4m va cdt thép
cAu tao cua no,

* Kiém tra,

- Kiém tra trong qua trinh gia cong:

+ Két ciu thép phai duoc gia cong theo ban vé két cau va ban vé chi tiét
két céu,

+ Kiém tra viéc thuc hién cac so do cong nghé va bi¢n phap thi cong,
¢) Cong tic do bé tong dim san:

*Y¢u ciu vé vira bé tong:

- Vira bé tong phai duogc tron déu va dam bao dong nhat thanh phan,

- Thoi gian tron, van chuyén, dd, ddm phai duoc rat ngén, khong duoc
kéo dai thoi gian ninh két ctia xi ming,

- Bé tong phai c6 d6 linh dong (46 sut) dé thi cong, dap g duoc yéu cau
két céu,

- Phai kiém tra ép thi nghiém nhitng mau bé téng 15 x 15 x 15 (cm) duoc
duc ngay tai hién truong, sau 28 ngay va duoc bao dudng trong diéu kién gin
gidng nhu bao dudng bé tong trong cong trudng co sy ching kién cua tat ca cac
bén, Quy dinh cur 60 m° bé tong thi phai dac mot td ba mau,

- Cong viéc kiém tra tai hién truong, nghia la kiém tra ham lugng nudce
trong bé tong bang cach kiém tra do sut theo phuwong phap hinh chép cut , Gom
mot phéu hinh nén cut dit trén mot ban phéng duoc cb dinh boi vit, Khi xe bé

tong dén nguoi ta 1dy mot it bé tong d6 vao phéu, dung que sit choc khoang 20 +
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25 lan, Sau d6 thao vit nhéc phéu ra, do do sut Xuéng cua bé tong, Khi dd sut

cua bé tong khoang 12 cm 1a hop 1y,

*Yéu cau ve van chuyén vira bé tong:

- Phuong tién van chuyén phai kin, khong dugce lam ro ri nudc xi mang,

Trong qué trinh vin chuyén thung tron phai quay voi toc do theo quy dinh,

- Tuy theo nhiét do thoi diém van chuyén ma quy dinh thoi gian van

chuyén nhiéu nhat, Tuy nhién trong qua trinh van chuyén cé thé xay ra nhiing

truc tric, nén dé an toan c6 thé cho thém nhirng phu gia déo dé lam tang thoi

gian ninh két cia bé tong c6 nghia 13 tang thoi gian van chuyén,

- Khi xe tron bé tong tdi1 cong truong,

truéc khi d6, thung tron phai dugc quay .

nhanh trong vong mot phut r6i méi duoc do
vao thung,

- Phai c6 ké hoach cung tng du vira bé
tong dé do lién tuc trong mot ca,

* Thi cong bé tong:

Pam dui

'?////

7

%\\\&

BN\
S

Str dung may bom tinh dé van chuyén bé tong dim san 1én t&i ting thi

cong,

Sau khi cong tac chudn bi hoan tat thi bat dau thi cong:

+ B4 tri ba cong nhén theo sat dng db va

dung cao san bé tong cho phang va déu,

+ D6 duge mot doan thi tién hanh dadm, dim bé tong dam bﬁng dam

dui va san bang dam ban,

+ Sau khi d6 xong mot xe thi lui xe khac vao do tiép,

Cong tac thi cong bétong ctr tuan ty nhu vy nhung van phai dam béo céc

di€u kién sau:
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+ Trong khi thi cong ma gip mua vin phai thi cong cho dén mach
ngimg thi cong, Diéu nay thuong gip nhit 14 thi cong trong mua mua, Néu thi
cong trong mia mua cAn phai co cic bién phap phong ngira nhu thoat nudc cho
bé tong da dd, che chan cho bétong dang dd va cac bai chua vat lidu,

+ Néu dén gio nghi hodc gip troi mua ma chua d6 t6i mach nging thi
cong thi van phai d6 bé tong cho dén mach ngimg méi dugc nghi,

Mach ngirng trong thi cong bé tong dam san:

+Khi hudng d6 bé tong song song voi dam phu (hay vuong goc voi
dam chinh) vi tri mach ngirg nam vao doan (1/4-3/4),

+ Khi hudng d6 bé tong song song véi dam chinh (hay vudng goc véi
dam phu) vi tri d& mach ngimg nam vao doan (1/3-2/3) I va khi nay xac dinh
duoc nhip cua dam phu,

Mach ngimng (néu can thiét) can dat thang ding va nén chuan bi cac thanh
van gd dé chin mach ngimg:

+ Khi d6 bé tong & mach ngirng thi phai lam sach bé mit bé tong cil,
tudi vao d6 nude hd xi ming rdi méi tiép tuc dd bé tong méi vao,

d) Cong tic biao dudng bé tong dim san:

- Sau khi d6, bé tong phai duoc bao dudng trong diéu kién va do am thich
hop,

- Bé tong mé6i d6 xong phai dugc che chin dé khong bi anh hudng cia
nang mua,

- Phuong phéap bao dudng:

+ Tudi nude: Bé tong phai duge gitt am it nhat 1a 7 ngdy dém, hai
ngay dau dé gitr 46 am cho bé tong clr hai gid twdi nude mot lan, lan dau tudi
nude sau khi d6 bé tong 4 + 7 gid, nhitng ngdy sau 3 + 10 gio tudi nudc mot 1an
tuy thudc vao nhiét d6 méi trudng (nhiét do cang cao thi tudi nude cang nhiéu

va nguoc lai),
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e) Cong tac thao do van khuon,

DPdi v&i van khudén didm san, viéc thdo d& van khuon phai duoc lam can
than hon so v&i cac cong tac thdo van khuon khac,( Quy pham quy dinh dusi 7
ngdy thi khong dugc thao van khudn, & day sau 21 ngay thi bat dau thao),

Cong cu thao lap 1a Bua nhé dinh, Xa cy va Kim rat dinh,Cach thdo nhu
Sau.

- Pau tién ta ndi cac chét dinh ciia cay chong t6 hop ra,

- Tiép theo d6 1a thao cac thanh xa gb doc va céc thanh da ngang ra,

- Sau d6 dung thao cac chdt ném va thdo cic van khudn ra,

- Sau cuing 13 théo cay chdng t6 hop( cach thédo cdy chdng t6 hop da trinh
bay & phan cay chdng to hop),

2.4.3. Swra chiva khuyét tit trong bé tong:

Khi thi cong bé tong cdt thép toan khdi, sau khi di thao d& van khuon thi
thudng xay ra nhitng khuyén tat sau:
a) Hién tuong rd bé tong:

- Cdc hién twong ro:

+ RO mit: RS ngoai 16p bao vé cbt thép,

+ RS sau: RS qua 16p cdt thép chiu luc,

+ RS thiu sudt: 16 xuyén qua két cau,

- Nguyén nhan:

Do van khuon ghép khong khit 1am ro ri nudc xi mang, Do vira bé tong bi
phan tang khi d6 hodc khi van chuyén, Do ¢am khong k§ hodc do d6 day cua
16p bé tong d6 qué 16n vuot qua anh hudng ctua ddm, Do khoang cach giita cac
cot thép nho nén vira khong lot qua,

- Bién phap swa chita:

+ P6i v6i rd mat: Dung ban chai sit tiy sach cac vién da nam trong ving

10, sau d6 dung vira bé tong s6i nhd mac cao hon mac thi€t ke trat lai xoa phang,
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+ Pbi voi rd sau: Dung duc st va xa beng cdy sach cac vién d¢a nam trong
ving rd, sau d6 ghép van khuon (néucan) db vira bé tong séi nhé méac cao hon
mac thiét ké, ddm k¥,

+ Dbi v6i 16 thiu sudt: Trude khi stra chita can chéng d& két cau néu can,
sau d6 ghép van khudn va d6 bé tong méac cao hon méc thiét ké, dam k¥,

b) Hién tuong traing mit bé tong:

- Nguyén nhdn: Do Khong bao dudng hodc bao dudng it nudc nén xi mang
bi mét nudc,

- Bién phdp sira chita: Pap bao tai cat hoic mun cua, twdi nudc thudng
xuyeén tur 5 +7 ngay,

c) Hién tuong nut chan chim:

Khi thao van khudn, trén bé mit bé tong c6 nhitng vét nirt nhé phat trién
khong theo hudng nao nhu vét chan chim,

- Nguyén nhéan: Do khong che mit bé tong méi do nén khi troi ning to
nuéc bde hoi qua nhanh, bé tdng co ngdt 1am nt,

- Bién phap sivra chira: Dung nudc xi mang quét va trat lai sau do phu bao
tai tuoi nudc bao dudng, Coi thé dung keo SIKA, SELL ,, béng cach vé sinh
sach s& roi bom keo vao,

2.4.4. Bién phdp thi cong phin mdi:

- Sau khi d6 xong bé tong chiu lyc san mai ta tién hanh xdy tuong mai va
tan dyng twong mai lam thanh chin dé thi cong bé téng xi tao ddc,

- Bé tong xi dugc tao déc vé phia thu nudc theo do doc thiét ké, Sau khi
d6 bé tong xi dugc vai ngay ta tién hanh dit ¢t thép cua 16p bé tong chong
thAm, bién phap lip dat va do bé tong chdng thim gidong nhu d6 bé tong dam
san,

2.4.5. Cong tac xdy twong va hoan thién,

a) Cong tac xay:
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* Tuyén céng tac xdy,

Trén mat bﬁng x4y ta chia thanh cdc phan doan, nhung khi di vao cu thé &
mdi tuyén cong tac cho ting tho, Nhu vy s& phdn chia déu duoc khéi luong
cong tac, cadc qua trinh thyc hién lién tuc, nhip nhang, li€n quan chat ché voi
nhau, Do chiéu cao tudng can xay 1a 3,2m nén trong mdi phan doan ta chia lam
2 dot xay cach nhau mot ngay dé dam bao cudng d6 khdi xay,

* Bién phap ky thudt,

biCh ph, pthic«ng x€y t! éng

- Thyc té mat bang cong tac xdy phan bd khac véi cong tic BT, song dé don
gian ta van dya vao cac khu cong tac nhu d6i véi céng tac BT, Cong tac xiy
duoc thuc hién tur tﬁng trét dén mai, hét phan doan nay dén phan doan khac,

- Cang ddy theo phuong ngang dé 1dy mit phang khéi xay,

- bt doi ding dé tranh bi ngiéng, 161 16m,

- Khdi xay phai dic, chic, phang va thang dimg, tranh xay tring mach ,

- Mach vita ngang day 12mm, mach ding day 10mm,

- Khi xay néu ngimg khéi xay & gitra birc tuong thi phai cha y dé mo giut,

- Khi xdy trén cao phai bac gido va cé san cong tac, Khong xay o trong tu thé
v6i ngudi vé phia trude,

- T6 chue xay: viée to chire xay hop 1y s& tao khong gian thich hop cho tho xay,
gilip ting ning sudt va an toan lao dong, Mdi tho xay c6 mot khong gian goi 1a
myén xay,

b) Cong tac trat,
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- Trat theo thr tu: Tran trat trudc, tuong cot trat sau, trat mat trong trudce, trat
mit ngoai sau, trat tir trén cao xudng dudi, Khi trat cAn phai bac gido hodc dung
gian gido di dong dé thi cong,

- Yéu cau cong tac trat:
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+ Bé mit trat phai phang va thang, khong co cac vét 16i, 16m, vét nit chan
chim,

+ Cac duong go phai thang, sic nét,

+ Céic canh ctra sd, ctra di phai dam bao song song,

+ Cac 16p trat phai lién két tot voi tudng va cac két cu cot, dam, san, Lop trat
khong bi bong, 1dp,
- K¥ thuat trat:
+ Trudc khi trat ta phai lam vé sinh bé mit trat, duc thing nhitng phan nhé ra bé
mit trat, Néu bé mit kho phai phun nudc léy am trudce khi trat,
+ Kiém tra lai mat phéng can trat, dat mdc trat, Mdc trat co thé dit thanh nhirng
diém sole hodc thanh dai, Khoang cach giita cac mdc bang chiéu day tuong xay,
+ Trat thanh hai 16p: Mot 16p 16t va mot 16p hoan thién, Sau khi trat can phai
dugc nghiém thu chat ch&, Néu 16p trat khong dam bao yéu cau vé hinh thirc va

dd bam dinh thi can phai sura lai,
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¢) Cong tac lat nén:
- Cong tac lat nén duoc thuc hién sau cong tac trat trong,
- Chuén bi 14at: 1am vé sinh mat nén,
- Panh d6 déc bang thuéc do thuy binh, ddnh mdc tai 4 goc phong va lat cac
hang gach méc,
- D6 dbc ctia nén hudng ra phia cira,
- Qui trinh 14t nén:
+ Phai cang day lam mdc 1at cho phang,
+ Trai mot 16p xi mang tuong dbi déo méc 25 xudng phia dudi, chiéu day
mach vira khoang 2 cm,
+ Lat tir trong ra ngoai cua,
+ Phai sap xép hinh khéi vién gach lat phu hop,
+ Sau khi dit gach dung bot xi ming gat gat lai cho nudc xi ming lap day
khe hd, Cubi cung rac xi mang bot dé hat nude va lau sach nén,
d) Cong tac ba matit, va quét son,
Cong tac ba matit tuong dugc thuc hi¢n sau cong tac lat nén,
- Yéu cau:
+ Mit tuong phai khé déu,
+ Khi ba matit phai dua theo phuong thing dimg, khong dwa ngang,
- Trinh tu quét voi tir trén xudng dudi, tir trong ra ngoai,
* Cong tac quét son,
- Cong tac quét son tuong dugc thuc hién sau cong tac ba matit,
- Yéu cau:
+ Mit tudng phai kho déu,
+ Khi quét son chéi dua theo phuong thang dimg, khong dwa chéi ngang,
Quét nude son trude dé kho roéi méi quét nude son sau,

-Trinh ty quét son tir trén xudng dudi, tir trong ra ngoai
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Cong tac son phu bé mit,
Trude khi tién hanh son can hoan thanh nhitng cong viéc sau:

+ Lop xong mai, mai dua, thi cong xong ban cong, 16 gia, lan can, san, cac
lop chdng thdm, hé thong thiét bi k¥ thuat. ..

+ ldp xong cira sd, ctra di,

+ Hoan thién cong tac trat, lat, 6p kinh, lép va tréat tran, ...

+ Kiém tra va sira chita nhitng chd c6 khuyét tat trén bé mat nhitng chd
can son,

Khong cho phép tién hanh cong tic son bé mit ngoai cong trinh trong thoi
tiét mua va két cau con udt, khi co gié voi toc do 1on hon 10m/giay,

Tuy theo dung mdi hoa tan, bot mau phai hoa tan dugc hoan toan, ding ty
1€, Bot mau khong dugc bién mau khi hoa tan trong dung moi,

Tat ca cac loai son voi, son voi — ximing nhat thiét phai duoc loc qua céc
mét ludi tiéu chudn trude khi son 16n két ciu,

Viée st dung son dau, son tong hop va cac ban thanh phdm diu pha
son... phai thyc hién dting quy trinh pha ché va ty 1é theo huéng din ghi trén
nhan bao goi hay huéng dan riéng cho ting loai son,

Bé mit cau trac trude khi son phai lam sach bui ban, cac vét diu m&, voi
vita, B& mat gd ghé ctia két cAu phai duoc gia cong bang phang bang cach trat
vira hay ma tit,

Khi tién hanh son cin tuan theo quy trinh son ca 16p thoi gian dung giita
cac 16p son trung gian va lop son ngoai cung bado dam thoi gian cho kho son,
tang d0 bam bé mit va dd bam dinh cua son vao két cau, Mdi 16p son sau chi
dugc tién hanh khi 10p son truéc da kho va dong ran, Trudc khi son can xéac
dinh dé 4m cua bé mat ké céu,

Viéc nghiém thu cong tic son chi tién hanh sau khi bé mat son di kho

hoan toan va dong ran,
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e) Cong tac lip duwng khudn cira

- Cong tac lép dung khuon ctra dugc thuc hién déng tho1 vo1 cong tac xay tuong,
nghia 13 xay tuong dot 1 xong sé& lip khung cira, sau d6 xay hét phan tuong con
lai,

- Khuon cira phai dung ngay thing, goc phai dam bao 90°

- Lap cira: cong tac nay duogc htuc hién sau khi thi cong xong cac cong tac hoan

thién khac, Cong tdc nay dam bdo yéu cau bén viing va my quan,
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CHUONG 3. TO CHUC THI CONG
A. Muc dich, y nghia, yéu ciu ciia thiét ké t6 chirc thi cong
a) Muc dich
T6 chuic thi cong chira dung nhitng kién thtc gitip cho ngudi can b k¥ thuat
cong trinh ndm viing dugc mot sé nguyén tic vé lap tién ké hoach san xuat,
Podng thdi nim vitng cac van dé 1y ludn ctia mit bang thi cong mot cong truong
hay mot cong trinh don vi va gitp cho can bo k¥ thuét c6 cac ki thuat tong hop
vé chi dao, quan 1y thi cong cong trinh mot cach co6 hi¢u qua va khoa hoc nhat,
d) Y nghia

Cong tac thiét ké to chirc thi cong gitp cho ta c6 thé dam nhiém thi cong tu chi
trong cac cong viéc sau :
- Chi dao thi cong ngoai cong truong mot cach tu chu theo ké hoach d3 dit ra,
- St dung va diéu dong hop 1y cac t6 hop cong nhan, cic phuong tién thiét bi thi
cong, tao diéu kién dé ung dung cac tién bd ky thuat vao thi cong,
- biéu phdi nhip nhang cac khiu phuc vu trong va ngoai cong truong nhu :

+ Khai thac va san xuét vat liéu,

+ Gia cong cau kién va cac ban thanh pham,

+ Van chuyén, bdc d& cac loai vat liéu, cu kién ,,,

+ X4y hodc lap ghép cac bd phan cong trinh,

+ Trang tri va hoan thi¢n cong trinh,
- Phéi hop cong tac mot cach khoa hoc giita cong trudng véi cac xi nghiép hodc
céc co s& san xuit khac,
- Pidu dong mot cach hop 1y nhiéu don vi san xuat trong cting mot thoi gian va
trén cung mot dia diém xay dung,
- Huy dong mot cach can ddi va quan li dugc nhiéu mat nhu: Nhan luc, vat tu,
dung cu, may moc, thiét bi, phuong tién, tién vén, ,,, trong ca thoi gian xay dung,

¢) Yéu cau
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- Nang cao ning suit lao dong cho ngudi va may moc ,

- Tudn theo qui trinh qui pham k¥ thuat hién hanh dam bao chit luong cong
trinh, tién do va an toan lao dong,

- Thi cong cong trinh ding tién d6 dé ra,dé nhanh chong dua cong trinh vao ban
giao va st dung,

- Phuong phép t6 chirc thi cong phai phu hop vé6i timg cong trinh va trong ting
dieu kién cu the,

- Giam chi phi xay dung dé ha gia thanh cong trinh,

1. Noi dung ciia thiét ké to chirc thi cong

- Lap ké hoach san xut cho ting tuan, thang, quy trén co so cua ké hoach thi
cong toan phan cing v6i qua trinh chuén bi,

- Lap ké hoach huy dong nhan lyc tham gia vao cc qua trinh san xuat

- Lap ké hoach cung cép Vat tu, tién von, thiét bi thi cong phuc vu cho tién d6
duoc dam bao,

- Tinh to4n nhu cau vé dién nuée, kho bai 1an trai va thiét ké mat béng thi cong,

2. Nhirng nguyén tiic chinh trong thiét ké t6 chirc thi cong

- Co gidi hoa thi cong (hodc co gidi hoa déng bo), nham muc dich rat ngan thoi
gian xdy dung, ning cao chat luong cong trinh, gitp cong nhin han ché dugc
nhirng cong viéc ning nhoc, tir 46 nang cao ning suit lao dong,

- Nang cao trinh d6 tay nghé cho céng nhan trong viéc stir dung may moc thiét bi
va cach t6 chire thi cong cua can bo cho hop 1y dap tmg tét cac yéu cau ki thuat
khi xay dung,

- Thi cong xay dung phan 16n 1a phai tién hanh ngoai troi, do d6 cac diéu kién vé
thoi tiét, khi hau c6 anh hudng rat 16n dén téc do thi cong, & nudc ta, mua bio
thudong kéo dai gdy nén can trd 16n va tac hai nhidu dén viéc xay dung, Vi vy,
thiét ké to chirc thi cong phai c6 ké hoach ddi pho véi thoi tiét, khi hau,,,,dam

bao cho cong tac thi cong van dugce tién hanh binh thuong va lién tuc,
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B. LAP TIEN PQ THI CONG CONG TRINH
1. Y nghia cia tién do thi cong
- Ké hoach tién d6 thi cong 1a loai vin ban kinh té k¥ thuat quan trong, trong d6
chtra cac van dé then chdt clia san xudt : trinh ty trién khai cic cong tac , thoi
gian hoan thanh cac cong tac, bién phap k¥ thuét thi cong va an toan, bit budc
phai theo nhim dam bao k¥ thuat, tién do gia thanh,
- Tién d6 thi cong 13 vin ban dugc phé duyét mang tinh phap 1y moi hoat dong
phai phyc ting nhirng ndi dung trong tién do dugc 1ap dé dam bao qua trinh xay
dung dugc tién hanh lién tuc nhe nhang theo dung thr ty ma tién d6 da duoc 1ap,
- Tién d¢ thi cong gitp ngudi can bo chi dao thi cong thi cong trén cong truong
mot cach tu chi trong qué trinh tién hanh san xuét,
2. Yéu cau va ndi dung lap tién dé thi cong
2.1. Yéu cau
- Str dung phuong phap thi cong lao dong khoa hoc
- Tao diéu kién tang nang suét lao dong tiét kiém vat liéu khai thac triét dé cong
sut, may moc thiét bi,
- Trinh ty thi cong hop li, phuong phap thi cong hién dai phu hop véi tinh chat
va diéu kién ting cong trinh cu thé,
- Tap chung dung luc luong vao khau san xuit trong diém,
- Bam bao sy nhip nhang 6n dinh, lién tuc trong qua trinh san XUAt,
2.2. N¢i dung
La 4n dinh thoi han bat dau va két thac cua ting cong viéc, sép xép thtr tu trién
khai cong viéc theo trinh tu co ciu nhat dinh nham chi ddo san xuit mot cach
lién tuc nhip nhang dap tmg yéu cau vé thoi gian thi cong dam bao an toan lao
dong, chat lugng cong trinh va gia thanh
3.1. Lap tién do thi cong

- Duya vao dinh mirc nhan cong
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3.1.2. Cac phwong 4an lap tién d9 thi cong:
Pé lap tién do thi cong ta co ba phuong an lya chon nhu sau:

+ So dd ngang: ta chi biét vé mat thoi gian ma khong biét vé mit khong
gian cua tién do thi cong, Viéc diéu chinh nhan luc trong so d6 ngang gip
nhiéu kho khan

+ So dd xién: ta c6 thé biét ca thong s6 khong gian, thoi gian cia tién do thi
cong, Nhung kho thé hién mot sb cong vigc, bd tri nhan luc mot cach diéu
hoa

+ So d6 mang: tinh toan phirc tap nhiéu cong sttc mic di c6 rat nhidu vu
diém,

Theo thuc té: cong trinh cua em c6 khong gian rOng, mat béng l6n vi vay em
chon phuong an so do xién.

3.1.3.Tinh toan nhan lyc phuc vu thi cong: phu luc phan thi cong.

3.2. Vach tién d6 ( Xem ban TC :05)

3.3. Panh gia tién dd

- Nhan luc 1a dang tai nguyén dic biét 1a khong du triv dugc. Do dé can phai st

dung hop 1y trong sudt thoi gian thi cong.
- Céc hé sb danh gia chét luong cuia biéu dd nhén luc

% Tong thoi gian thi cong cong trinh 13 210 ngay
% S6 nhan cong trung binh 13 54 ngudi/ ngay

< Nhan lyc tai thoi diém cao trao 13 144 ngudi/ ngdy.

St dung lao dong hiéu qua, nhu cdu vé phuong tién thi cong, vat tu hop 1y , day
chuyén thi cong nhip nhang.
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3.4. Lap tong mit bing thi cong
3.4.1. Co sé va muc dich tinh toan

*Co s0 tinh toan:

- Can ctr theo yéu cau cua to chire thi cong, tién do thuc hién cong trinh x4c dinh
nhu cau can thiét vé vat tu, vat liéu, nhan luc, nhu cau phuc vu,

- Can ctr vao tinh hinh cung cép vat tu thuce té,

- Can ctr vao tinh hinh thuc t& va mat bang cong trinh, b tri cac cong trinh phyc

vy, kho bai, trang thiét bi dé phuc vu thi cong,
3.4.2. S6 hrgng can bd cong nhan vién trén cong truong:

Theo bang tién do thi cong va biéu dd nhan lyc thi ta co:

- Tong sb cong: S = 11200 cong

- Thoi gian thi cong: T = 200 ngay

- S6 cong nhan 16n nhét trén cong trudng: Ama = 144 cong nhan.

* 6 c¢ong nhdn xdy dung co ban truec tiép thi cong:

Theo biéu db tong hop nhdn luc, s6 nguodi 1am viée truc tiép trung binh trén
cong truong la:

— _ S _11200 _ .
A=Ap= T 00 94 (nguoi)

* 86 cong nhdn lam viéc ¢ cdc xuéng phu tro:
B = K%.A = 0,25x54 = 14 cong nhan
(Cong trinh xay dung trong thanh phd nén K% = 25% = 0,25).
* 86 can bé cong nhan ky thudt:
C = 6%.(A+B) = 6%.(54 +9) = 3 nguoi
* S6 can bé nhén vién hanh chinh:
D =5%.(A+B+C) = 5%.(54 + 9 + 3) = 3 nguoi
* 86 nhdn vién phuc vu(y té, an trua):
E = 6%.(A+B+C+D) = 6%.(36+9+3+3) = 4 nguoi
(Cong trudong quy mo trung binh, S%=6%)
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Téng s6 can bo cong nhan vién cong truong (2% dau m, 4% xin nghi phép):
G =1,06.(A+ B+ C+ D+ E) =1,06.(54+9+3+3+4) = 59 (nguoi)

3.4.3. Di¢n tich kho bai va lan trai:

a) Kho Xi mang (Kho kin):

Can ct vao bién phap thi cong cong trinh, Bé tong cot, dam, san duoc d6 bing
can truc thap,

Duya vao cong viéc duogc 1ap & tién do thi cong thi cadc ngay thi cong can dén xi
mang la cac ngay xay va trat tuong (Vira tam hop 100#),

Do vy viéc tinh dién tich kho ximing dya vao cac ngdy xay trat ting 1 (céc

ngay can nhi€u ximing nhat),

Vit lidu cho cong tac | Khdi Mi hiéu | Pinh mirc vat | Ximing
thi cong luong PM tu(XM PC30) | can thiét
Xay tuong tang 1 | 109,39m3 | AE,22214 | 92,81kg/m3 9,92T
Trat tuong tang 1 | 822,74m2 | AK,21234 | 8,28kg/m2 6,8T

Khéi lwong xi ming can thiét cho mot dot xay 1a 1on nhat, vy ta 1ay khoi luong
x1 mang dé dé tinh toan kho du trit,

Luong xi ming (PC30) can duy trit : Qg=9,92 tin

Tinh dién tich kho: F=a, %

Trong d6: o =1,4 +1,6: Kho kin, 1dy bang 1,5
F : Dién tich kho da bao gom ca duong di,
d: Binh murc sip xép vat licu = 1,3 T/m? (Ximang dong bao)

Do dé: F= 1,5,% = 11,5 (m?)

Chon F = 24 (m?)

d) Kho thép (Kho hé):
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Luong thép trén cong trudng du trir dé gia cong va lip dit cho cac két cdu bao
gém: mong, dam, san, cot, cau thang, Trong do khoi lugng thép dung thi cong
moéng 13 nhiéu nhét, Mat khac cong tac gia cong, lap dung cdt thép mong tién do
tién hanh trong 6 ngay nén can thiét phai tap trung khdi lugng thép sin trén cong
truong, Vay luong 16n nhét can duy trit 1a: Qe =1551T

Dinh muc cit chira thép tron dang thanh: d =4 T/m®

Tinh dién tich kho: F= a% —15x %51 _ 5,8 (m)

Pé thudn tién cho viéc sap xép vi chiéu dai cua thép thanh ta chon:

F = 4x15 = 60 (M%)
d) Kho chira c6t pha + Van khuon (Kho ho):

Luong van khuon st dung 16n nhat 1 trong céc ngdy gia cong lip dung van
khuon diam san ting 1, Van khudén dam san bao gdm cac tim van khudn thép
(cac tAm mit va goc), cac ciy chdéng, Thoi gian dy trir 13 10 ngdy, khéi luong
cua van khuon la 45kg/m2, hésda=1,5

Vay dién tich kho bi can thiét la:

Foaln 15,87 31 7m2
d 45

Chon kho chtra van khuon c6 dién tich: F = 4x10 = 40 (mz) dé dam bao thuan
tién khi xép cac cay chdng theo chiéu dai,

d) Dién tich bai chira cat (Lo thién):
- Bai cat thiét ké phuc vu viéc d6 bé tong 16t mong, xay va trat tuong, Cac ngay
c¢6 khéi luong cao nhat 13 cac ngay do bétong 16t mong,
Khéi lwong Bétdng mac 1004 1a: V=29,902 m®, d4 trong 1 ngay,
Theo Dinh mirc AF,11111 ta c6 khdi luong cat vang: 0,531x29,902 = 15,9 (m°)
Tinh bii chira cat trong 1 ngay do bétong, Pinh muc cit chira (danh dong bang

thi cong) : 2m*/m? mit bang
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Dién tich bai: F = 11x % = 8,7 (m)

d) Dién tich bai chtra gach v& + da dam (Lo thién):
Bii d4 thiét ké phuc vu viéc d6 bé tong 16t mong,

Khdi lugng Bétdng mac 100# 1a: V=29,902 m>, d6 trong 1 ngay,

Theo Pinh mitc AF,11111 ta ¢6 khdi luong da dam: 0,936x29,902 = 28,02 (m3)
Tinh bii chira trong 1 ngay d6 bétong, Pinh muc cat chira (danh dong bang thi
cong) : 2m°/m’ mit bang

Dién tich bai: F = 11x &202 = 15,41 (m?)

Nhén xét: Cac bii chita cat va gach chi ton tai trén céng truong khoang 2 ngay
(mot ngdy trude khi d6 bé tong va trong thoi gian do), Do vay trong sudt quéa
trinh con lai str dung dién tich di tinh toan duoc sir dung lam bii gia cong cop
pha, gia cong cbt thép cho cong truong,

d) Dién tich bai chira gach (L thién):
Khoi lugng xay 1on nhét 1a Vyay =106,9 m3; Theo Pinh mirc du toan 2405 (ma
hiéu AE,22214) ta c6 khdi luong gach 1a:
550(vién)x106,9 = 58795 (vién)
Do khéi lwong gach kha 16n, du kién cung cip gach 1am 3 dot cho cong tac xay
mot téng, mot dot cung cép la:

Qu = 58795/3 = 19598 (vién)

Pinh muc xép: Dinax = 700v/m?
Dién tich kho: F= 1,2x%:33,6(m2)

Chon F =35 mz, bd tri thanh bai xung quanh can truc thap thuan tién cho viéc
van chuyén 1én cac tang tir hai phia,

g) Lan trai: Can cu ti€éu chuan nha tam trén cong truong:
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- Nha bao vé (2 nguoi): 2x9 = 18 m*(bd tri 2 nha bao vé, mdi nha 1 ngudi)

- Nha chi huy (3 ngudi): 24 m®

-Tram y té&: Ag,d = 36x0,04 = 1,44 (m?), Thiét ké 12 m”

- Nha ¢ cho cong nhan: 3x(4x6) = 72 m”

- Nha tdim: 36x2,5/25 =3,6 m* lam 24 m’, gdm 1 phong nam, 1 phong nit

- Nha V& sinh: 36x2,5/25 =3,6 m® lam 16 m?, gdbm 1 phong nam, 1 phong nir
3.2.4. H¢ thong dién thi cong va sinh hoat:

a) Pién thi cong:

d) Tong cong suat cac phuong tién,thiét By thi cong dugc tong hop trong

bang dudi day:
Cong suat | Cong suit
STT Noi ti€u thu S6 luong| 1 may tong cong
(Kw) (Kw)

1 May tron vira loai SB-133 1 4.3 4.3

2 May van thang TP5-935 1 3,1 3,8

3 Can truc thop MR150-PA150 1 22 22

4 Dam dui US0 2 0,8 1,6

5 Dam ban U7 2 1 2

6 May cua 2 1,2 2,4

7 May han dién 3 6 18

8 May bom nudc 3 2 6

e)

f) Dién sinh hoat:
bién chi¢u sdng cho cac kho bai, nha chi huy, y t&, nha bado v€ cong trinh, dién
bado v¢ ngoai nha,,,

* Dién trong nha:
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. Dinh muc | Dién tich P
Noi chiéu sang ” ,
1T (W/m°) (m) (W)
1 |Nhachihuy—yté |15 32 315
2 | Nha bao v¢ 15 9 135
Nha nghi tam cua
3 630
cong nhan 15 120
Xudéng gia coOng,
4 |chia VK, cbt thép, |5 40+60+24 485
Ximang
Nha vé sinhtNha
5 , 225
tam 15 36
Téng céng sudt 1790

*Dién bao vé ngoai nha:

1T

Noi chiéu sang

Cong suat

1

Puong chinh

6 x 50 W = 300W

3

Cac kho, lan trai

6xX75W =450W

4

Bon goc tong mit bang

4 x 500 W = 2000W

bén bao vé cac géc cong

trinh

8 x75W =600W

Tong cong sudt

3350

Tong cong suat dung: P = Ll{Z

Trong do:

Kk

CoS @

COS @

H¢ s6 cos : Hé s0 cong suat thiét ké cua thiét bi

Lay cosq = 0,68 d6i voi mdy tron vira, béténg

1'p1+zk2'p2+Zk3.p3+2k4p4]

Heé s6 1,1 13 hé s6 tinh dén hao hut dién ap trong toan mang,
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cosp = 0,65 dbi véi may han, can truc thap

Ky, Ko, Ka, Ka: Hé s6 str dung dién khong diéu hoa,

(k1 =0,75;k,=0,70; ks=0,8; k; =1,0)

S>> P, > p, 14 tong cong suit cic noi tiéu thy clia cac thiét bi tiéu thy
dién truc tiép, dién dong luc, phu tai sinh hoat va thép sang,

Ta co:

Cong suat dién tiéu thy truc tiép cho san xuat: ( cdc may han)

PT, = 0720 _ 5154 kW
0,65

Cong suat dién phuc vu cho cac may chay dong co dién:
_0,7.(32+3+2+3+15)

P, = = 44,69 KW
0,65

Cong suat dién phuc vu sinh hoat va chiéu sang & khu vyc hién truong:
P'3=1,79 + 3,35 = 5,14 KW,

Téng cong sudt tiéu thu: PT =1,1,(21,54 + 44,69 + 5,14) = 79,73 (KW)
Cong suat can thiét cia tram bién thé:

P* 7973
cosp 0,7

S=

=114(KVA)

Ngudn dién cung cap cho cong truong 1ay tir ngudn dién dang tai trén ludi cho
thanh phd,
d) Tinh day dan:
Viéc chon va tinh diy dan theo 2 diéu kién:
+ Chon day dan theo d6 bén:

- Day boc nhua cach dién cho mang chiéu sang trong nha: S = 0,5 mm?®

- Day boc nhya cach dién cho mang chiéu sang ngoai troi: S =1 mm?
- Day ndi cac thiét bi di dong: S = 2,5 mm?,

- Day ndi cac thiét bi tinh trong nha: S = 2.5 mm?,
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+ Chon tiét dién day dan theo diéu kién 6n ap:
*Pbi v6i dong san xuét (3 pha):
S = 100,2P,l/(k,V4*,[Au])
Trong d6: ZP =79,73 KW: Cong suét truyén tai tong cong trén toan mang
I: chiéu dai dudng day, m,
[Au]: ton thit dién ap cho phép,
k: hé sb ké dén anh hudng ciia day dan
Vy: dién thé day dan,V,
- Tinh toan tiét dién day dan tir tram dién dén dau ngudn cong trinh:
Chiéu dai day dan: 1 =100m,
Tai trong trén 1m dudng day (Coi cac phuy tai phan bd déu trén dudng day):
q=79,73/100 = 0,8 KW/m,
Téng md men tai: >P,l = q,1%2 = 0,8x100%/2 = 4000 KWm
Dung loai day din dong = k =57
Tiét dién day dan vé6i [Au] = 5%
S =100x4000x10%/(57x380?x0,05) = 972 mm?,
Chon day dan ddng c6 tiét dién S = 1000 mm®, Pudng kinh ddy d = 36 mm
- Tinh toan tiét dién ddy dan tir tram diu ngudn dén cac mdy thi cong:
Chiéu dai day din trung binh: 1= 80m,
Tong cong sudt st dung: =P = 1,1,(P1+ P'y) = 1,1x(21,54+44,69) = 72,85 KW,
Tai trong trén 1m dudng day (Coi cac phuy tai phin bd déu trén dudng day):
q=72,85/80 = 0,91 KW/m,
Tong md men tai: SP,1 = gl%/2 = 0,91x80%/2 = 2912 KWm
Dung loai diy din dong =k =57
Tiét dién day dan vai [Au] =5%
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S =100x2912x10%/(57x380?%0,05) = 566 mm?,
Chon day dan dong c6 tiét dién S = 615 mm®, Puong kinh ddy d = 28 mm,
- Tinh toan day din tir tram dau ngudn dén mang chiéu sang: mang chiéu sang 1
pha (2 day dan)
Chiéu dai day din: 1 = 100m (Tinh cho thiét bi chiéu sang xa nhit)
Téng cong sudt str dung ZP = P, = 6,25 KW
Tai trong trén 1m dudng day (Coi cac phuy tai phan bd déu trén duong day):
q = 6,25/100 = 0,0625 KW/m,
Téng md men tai: SP,1 = gxI*/2= 0,0625x100%/2 = 312,5 KW,m
Dung loai diy din dong =k =57
Tiét dién day dan vé6i [Au] =5%
S = 100x312,5x10%/(57x380°x0,05) = 76 mm?,
Chon day dan c6 tiét dién S = 113 mmz, buong kinh day d = 12 mm,
3.2.5. Nuwdérce thi cong va sinh hoat:
Ngudn nudc 1ay tir mang cap nude cho thanh phd, c6 duong éng chay qua vi tri
xay dung cua cong trinh,
d) Xac dinh nudc dung cho san xuat:

Do qua trinh thi cong cac bo phan cia cong trinh dung bétong thuong
pham nén han ché viéc cung cap nudc,Nudc dung cho san xuit dugc tinh véi
ngdy tiéu thy nhiéu nhat 1a ngay d6 bétong 16t mong,

125A,
Ky (Us)

Q1= 53600

Trong d6:  A;: d6i twong dung nude thir i (Ungay),,
Ky=2,25: H¢ s6 str dung nuédc khong diéu hoa trong gio,

1,2: He¢ so xét téi mot so loai diém dung nudc chua ké dén
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, Don A
1T Cdc diém dung nuoc K, luong /ngay | Dinh muc
vi (I/ngay)
1 Tron Bétong 16t mong m® | 53,4/2=26,7 |3001/m? 8010

2A; = 8010 I/ngay

1,2x8010

Q1= 53600

x 2,25 = 0,75 (I/s)
d) Xac dinh nude dung cho sinh hoat tai hién truong:
Dung an uéng, tdm rira, khu vé sinh ,,,

N ..B
. I/s
8x3600 ¢ (I/s)

Q2=

Trong d5:  Npax: SO cong nhan cao nhit trén cong truong (Nmax = 85 ngudi),
B = 20 I/ngudi: tiéu chuan dung nuéc ctia 1 nguoi trongl ngay 6 CT
Kg : Hé s6 st dung khong diéu hoa gi (K = 2)

85x20x2
Q2:—

= 0,17 (I/s)
8x3600

d) Xac dinh nude dung cho sinh hoat khu nha ¢:
Dung gitra ltc nghi ca, nha chi huy, nha nghi cong nhan, khu vé sinh ,,,

Nc.C
KK (Us
Q= o 3600 (I/s)

Trong d6:  N¢: S6 cong nhan ¢ khu nha & trén cong truong (N = 89,4 ngudi),
C = 50 I/nguoi: tiéu chuan dung nude cua 1 nguoi trongl ngay — dém ¢ CT,
Ky : Hé s6 sir dung khong diéu hoa gio (Kg=1,8)

Kng : HE s6 st dung khong diéu hoa ngay (Kng =1,5)

89 450
= 89490 1815 =014 (Is
Q3= 5 43600 8" (I7s)

d) Xac dinh luu lugng nude dung cho ctru hoa: theo quy dinh:Q4 =5 1/s
Luu luong nude tong cong:

Qs =5 (I/s) > (Q1 + Q, +Q3) = (0,75 + 0,17 + 0,14) = 1,06 (Is)
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Néntinh:  Qrong = 70%,[Q1 + Qo + Qs + Qs
= 0,7x1,06 + 5 =574 (I/s)

Duong kinh 6ng dan nude vao noi tiéu thu:

D= [4.Q.1000 _ [4x5,74x1000 _ 70 (mm)
(AY 314x15

Van tdc nudce trong 6ng co:D=75mmla: v=1,5 m/s,

Chon duong kinh 6ng D = 75mm,
B tri téng mat bﬁng xem ban vé TC,
CHUONG 4 AN TOAN LAO PONG VA VE SINH MOI TRUONG
I.AN TOAN LAO PONG

Khi thi céng nha cao ting viéc can quan tdm hang dau 13 bién phap an
toan lao dong. Cong trinh phai 13 noi quan 1y chit ché vé s6 nguoi ra vao trong
cong trinh (Khéng phdn si mién vao). Tat ca cac cong nhan déu phai duge hoc
ndi quy vé an toan lao dong trude khi thi cong céng trinh.
4.1. An toan lao dgng trong thi cong ép coc

- Khi thi cong ép coc can phai huan luyén cong nhan, trang bi bao
hd, kiém tra an toan céac thiét bi phuc vu.

- Chép hanh nghiém chinh quy dinh an toan lao dong vé sir dung,
van hanh may ép coc, dong co dién, can cau, may han dién,...

- Cac khdi d6i trong phai duoc chong xép theo nguyén tic tao thanh khéi

6n dinh. Khong dugc dé khdi d6i trong nghiéng, roi, d6 trong qua trinh ép coc.

- Phai chdp hanh nghiém ngit quy ché an toan lao dong & trén cao:
Phai c¢6 day an toan, thang st 1én xudng....
4.2.An toan lao dong trong thi cong dao dat

4.2.2.Sw c6 thwdong gip khi thi cong dao dit va bién phap xir 1y
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Khi d¢ao dat hé mong c6 rat nhidu su cb xdy ra, vi vay can phai cha y dé co
nhiing bién phap phong ngira, hodc khi da xay ra sy c6 can nhanh chong khac
phuc dé dam bao yéu cau vé k¥ thuat va dé kip tién do thi cong.

Pang dao dat, gap troi mua lam cho dét bi sut 16 Xuéng day mong. Khi
tanh mwa nhanh chong 1ay hét chd dét sap xudng, lic vét dat sap 16 can chita
lai 20cm day hé dao so voi ¢t thiét ké. Khi boc bo 16p dat chita lai nay (bang
tht cong) dén dau phai tién hanh lam 16p 16t mong bang bé téng gach v& ngay
dén do.

C6 thé dong ngay céc 16p van va chéng thanh vach sau khi don xong dat
sap 16 xubng mong.

Can c6 bién phap tiéu nudc bé mit dé khi gip mua nudc khéng chay tir mit
xubng ddy hd dao. Can lam rinh & mép hd dao dé thu nude, phai co ranh, con
trach quanh hd méng dé tranh nudc trén bé mit chay xudng hb dao.

Khi dao gip da “md cbi nam chim” hodc khdi ran nam khong hét day
mong thi phai pha bo dé thay vao bang 16p cat pha d4 dim rdi dam k¥ lai dé

cho nén chiu tai déu
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Trong hé mong gip thi bun: Phai vét sach 14y hét phan bun nay trong pham
vi mong. Phan bun ngoai méng phai cé tudng chan khong cho luu thong giira 2
phan bun trong va ngoai pham vi mong. Thay vao vj tri cta tii bun d3 1iy di can
db cat, dat tron da diam, hodc cac loai dit c6 gia c¢b do co quan thiét ké chi
dinh.

Gap mach ngam c6 cat chay: can lam giéng loc dé hut nudc ngoai pham vi
hé moéng, khi hé méng khd, nhanh chong bit dong nudc c6 cat chay bang bé
tong du dé nudce va cat khong dun ra dugc. Khan truong thi cong phdn méng &
khu vyc can thiét dé tranh khé khan.

Pao phai vat ngam nhu dudng 6ng cp thoat nude, day cap dién cac loai:
Can nhanh chong chuyén vi tri cong tac dé co giai phap xir 1y. Khong duoc dé
kéo dai su cb s& nguy hiém cho ving l4n can va anh hudng t6i tién do thi cong.
Néu lam v& dng nude phai khoa van trude diém lam vd dé xir Iy ngay. Lam dat
day cap phai bao cho don vi quan 1y, dong thoi nhanh chéng so tan trudc khi
ngat dién dau ngudn.
4.2.3.An toan lao dong trong thi cong dao dit bing may

Trong thoi gian may hoat dong, cAm moi nguoi di lai trén mai dbc tu nhién,
cling nhu trong pham vi hoat dong ctia may, khu vuc nay phai c6 bién bao.

Khi van hanh may phai kiém tra tinh trang may, vi tri dat may, thiét bi an
toan phanh ham, tin hi€u, am thanh, cho may chay thir khong tai.

Khong duoc thay doi d6 nghiéng ctia may khi giu xtic dang mang tai hay
dang quay gan. CAm him phanh d6t ngot.

- Thudng xuyén kiém tra tinh trang cua day cap, khong dung day
cap da ndi hoic bi to.

- Trong moi trudng hop khoang cach gitra cabin may va thanh hb dao phai
>1.5m.
4.2.4.An toan lao dong trong thi cong dao dat bang thi cong

Phai trang bi di dung cu cho cong nhan theo ché d6 hién hanh.
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CAm ngudi di lai trong pham vi 2m tinh tir mép van cir xung quanh hé dé
tranh tinh trang roi xudng hd.

Pao dat hé mong sau mdi tran mua phai ric cat vao bac thang 1én xubng
tranh truot nga.

CAm bd tri nguoi lam viée trén miéng hd trong khi dang c6 viée & bén dudi
hé dao trong ciing mot khoang ma dat co thé roi, 16 xudng ngudi bén dudi.
4.3.An toan lao ddng trong cong tic bétdng va cot thép
4.3.1An toan lao dong khi lip dung, thio d& dan gido

Khong dugc stir dung dan gido: Co bién dang, ran nit, mon gi hoac thiéu
cac bo phan: moc neo, giang ....
Khe h¢ gitra san cong tac va tuong cong trinh >0.05 m khi xay va 0.2 m khi trat.
Cac cot dan gido phai dugc dat trén vat ké on dinh.
Cam xép tai 1én dan gido, noi ngoai nhitng vi tri da qui dinh.

Khi dan gido cao hon 6m phai lam it nhat 2 san cong tac: San 1am viéc bén
trén, san bao vé bén dudi.
Khi dan gido cao hon 12 m phai lam cau thang. D6 dbc ctia cAu thang < 60° L
héng & san cong tac dé 1én xudng phai c6 lan can bao vé & 3 phia.
Thudng xuyén kiém tra tat ca cac bd phan két cdu ctia dan gido, gia dd, dé kip
thoi phat hién tinh trang hu hong cta dan gido dé co bién phap sira chita kip
thoi.

Khi thdo d& dan gido phai c6 rao ngin, bién cam ngudi qua lai. Cam théo
d& dan gido bang cach giat do.

Khoéng dung lap, thio d& hodc 1am viée trén dan gido va khi troi mua to,
giong bio hodc gié cap 5 trd 1én.
4.3.2.An toan lao dong khi gia cong lip dung cop pha

Van khuon dung dé d& két ciu bé tong phai duoc ché tao va lap dung theo
dung yéu cau trong thiét ké thi cong da dugc duyét.

Van khudn ghép thanh khéi 16n phai dam bao virng chic khi cau lap va khi

cau lap phai tranh va cham vao cac bg két cau da lap trudce.
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Khong duoc dé trén van khuon nhitng thiét bi vat liéu khong co trong thiét
ké, ké ca khong cho nhitng ngudi khong truc tiép tham gia vao viéc d6 bé tong
dig trén van khuon.

Cam dit va chat xép cac tAm véan khudn cac bod phan cua van khudn 1én
chiéu nghi cdu thang, 1én ban cong, cac 16i di sat canh 15 héng hodc cac mép
ngoai cua cong trinh. Khi chua giang kéo chiing.

Trudce khi d6 bé tong can bo ki thuat thi cong phai kiém tra van khuon, néu
c6 hu hong phai stra chita ngay. Khu vuc sira chita phai ¢6 rao ngin, bién bao.
4.3.3.An toan lao dong khi gia cong, 1ip dung cot thép

Gia cong cdt thép phai duge tién hanh & khu vyc riéng, xung quanh c6 rio
chan va bién béo.

Cit, udn, kéo c6t thép phai dung nhitng thiét bi chuyén dung, phai c6 bién
phap ngin ngira thép viang khi cat cbt thép ¢ doan dai hon hodc bang 0.3m. Ban
gia cong cdt thép phai duoc cd dinh chic chian, néu ban gia cong cdt thép co
cong nhan 1am viéc ¢ hai gia thi & giita phai c6 ludi thép bao vé cao it nhat
la
m. Ct thép d3 lam xong phai dé dung chd quy dinh.

Khi nin thiang thép tron cudn bang may phai che chin bao hiém & truc cudn
trudc khi mé may, ham dong co khi dua dau ndi thép vao truc cudn.

Khi gia cong cot thép va lam sach ri phai trang bi diy di phuong tién bao
vé ca nhan cho cong nhan.

Khong dung kéo tay khi cit cac thanh thép thanh cdc miu ngan hon 30cm.

Budc ¢t thép phai dung dung cu chuyén dung, cAm budc bang tay cho
phap trong thiét ké.

Khi dung lap c6t thép gan dudng diy dan dién phai cat dién, trudng hop
khong cit duoc dién phai c6 bién phap ngin ngira ¢t thép va cham vao day
dién.

4.3.4.An toan lao dong khi d6 va dim bé tong
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Trude khi d6 bé tong can b k¥ thuat thi cong phai kiém tra viée lap dat
coffa, c6t thép, dan gido, san cong tac, dudong van chuyén. Chi dugc tién hanh
dd sau khi da c6 van ban xac nhan.

Lbi qua lai dudi khu vuc dang d6 bé tong phai c6 rao ngin va bién cam.
Truong hop bit budc co6 ngudi qua lai can 1am nhirng tdm che & phia trén 16i
qua lai do.

Cam ngudi khong co nhiém vy dimg & san rot vira bé tong. Cong nhan lam
nhiém vu dinh hudng, diéu chinh may, voi bom d6 bé tong phai c¢6 ging, Ung.
Khi dung ¢Am rung dé dam bé tong can:

- Néi dat voi vo dam rung
- Dung day budc cach dién ni tir bang phan phdi dén dong co dién cua
dam
- Lam sach dam rung, lau kho va quan day din khi lam viéc
- Ngtrng dam rung tir 5-7 phut sau mdi lan lam viée lién tuc tir 30-35 phit.
- Cong nhan van hanh may phai dugc trang bi ung cao su cach di¢n va
cac phuong tién bao vé cad nhan khac.
4.3.5.An toan lao dong khi biao duwong bé tong
Khi bao dudng bé tong phai dung dan gido, khong dugc ding 1én cac cot
chéng hoac canh van khuon, khong dugc dung thang tua vao cac b phan két
ciu bé tong dang bao dudng.

Bao dudng bé tong vé ban dém hoic nhitng bod phan két ciu bi che khuét
phai c6 dén chiéu sang.
4.3.6.An toan lao dong khi thiao d& cop pha

Chi duoc thao do van khudn sau khi bé tong da dat cuong do qui dinh theo
huéng dan cua can bo k¥ thuat thi cong.

Khi thao d& van khudn phai thao theo trinh tu hop 1y phai c6 bién phap dé
phong van khuon roi, hodc két cdu cong trinh bi sdp do bat ngo. Noi thao van

khuon phai ¢6 rao ngan va bién bao.
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Trude khi thao van khudn phai thu gon hét cac vat liéu thira va cac thiét bi
dat trén cac bo phan cong trinh sip thdo van khudn.

Khi thao van khudn phai thudong xuyén quan st tinh trang cac bd phan két
ciu, néu c6 hién tugng bién dang phai ngimg thio va bao céo cho can bo k¥
thudt thi cong biét.

Sau khi thio van khuon phai che chan cac 16 hong ciia cong trinh khong
dugc dé van khuén da théo 1én san cong tac hoac ném van khudn tir trén Xuéng,
van khuon sau khi thdo phai dugc dé vao noi qui dinh.

Thao d& van khudn d6i v6i nhitng khoang do bé tong cot thép c6 khau do
16n phai thuc hién day du yéu cau néu trong thiét ké vé chong d& tam thoi
4.3.7.An toan lao dong khi thi cong mai

Chi cho phép cong nhan lam céc cong viéc trén mai sau khi cdn bd ky thuat
d3 kiém tra tinh trang két cAu chiu lyc ctia mai va cic phuong tién bao dam an
toan khac.

Chi cho phép dé vat liéu trén mai & nhirng vi tri thiét ké qui dinh.

Khi dé cac vat liéu, dung cu trén mai phai co bién phap chdng lan, truot
theo mai déc.

Trong pham vi dang c¢6 nguoi 1am viée trén mai phai ¢ rdo ngin va bién
cAm bén dudi dé tranh dung cu va vat liéu roi vao ngudi qua lai. Hang rao ngin
phai dit rong ra mép ngoai ctia mai theo hinh chiéu bang véi khoang > 3m.
4.4.An toan lao dong trong cong tac xay va hoan thién
4.4.1.Trong cong tac xay

Kiém tra tinh trang cta gian gido gia d& phuc vu cho cong tac xdy, kiém tra lai
viéc sép xép b tri vat liéu va vi tri cong nhan ding lam viéc trén san cong tac.
Khi xay dén d6 cao cach nén hodc san nha 1.5 m thi phai béc

gian giao, gia do.

Chuyén vt liéu (gach, vira) 1én san cong tac & do cao trén 2m phai dung
céc thiét bi van chuyén. Ban nang gach phai c6 thanh chic chin, dam bao

khong roi d6 khi nang, cAm chuyén gach bang cach tung gach 1én cao qua 2m.
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Khi 1am san cong tac bén trong nha dé xay thi bén ngoai phai dit rao ngin
hodc bién cAm cach chan tuong 1.5m néu do cao xay < 7.0m hodc cach 2.0m
néu d6 cao xay > 7.0m. Phai che chan nhiing 16 tudng ¢ ting 2 trd 1én néu nguoi
c6 thé lot qua duoc.

Khong dugc phép:
- Pling ¢ bo tudng dé xay
- bi lai trén bo tudong
- Plng trén mai hat dé xay
- Tya thang vao tuong mdi xay dé 1én xudng
-bé dung cu hodc vat li¢u Ién bo tuong dang xay
Khi xay néu gip mua gi6 (cap 6 trd 1én) phai che day chéng d& khoi xay can
than dé khoi bi x6i 16 hodc sap d6, dong thoi moi nguoi phai dén noi an nap an
toan. Khi xay xong tuong bién vé mua mua bio phai che chan ngay.
4.4.1.2.Trong cong tac hoan thién
Str dung dan gido, san cong tac lam cong tac hoan thién phai theo su hudng
dan cta can bo k¥ thuat. Khong duoc phép dung thang dé lam cong tac hoan
thién & trén cao.
Can bd thi cong phai dam bao viéc ngat dién hoan thién khi chuin bj trat,
som, ... 1én trén bé mit cua hé théng dién.
4.4.1.3.Trong cong tdc trat

Trat trong, ngoai cong trinh cin str dung gian gido theo quy dinh cua quy
pham, dam bao 6n dinh, viing chic.

Cim dung chit doc hai dé lam vita trat mau.

Pua vita 1én san ting trén cao hon 5m phai dung thiét bj vin chuyén 1én
cao hop ly.

Thung, x6 ciing nhu cac thiét bi chira dung vita phai dé ¢ nhitng vi tri chic
chin dé tranh roi, truot. Khi xong viéc phai co rira sach s& va thu gon vao 1 chd.
4.4.1.4. Trong cong tac quét voi, son

Gian gido phuc vu phai dam bao yéu cau cta quy pham chi dugc dung
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thang tua dé quét voi, son trén 1 dién tich nhé & dg cao cach mat nén nha (san) <
om

Khi son trong nha hoac dung cac loai son c6 chira chit doc hai phai trang
bi cho cong nhan mat na phong doc, trudc khi bat dau lam viéc khoang 1h phai
mo tit ca cac cira va cac thiét bi thong gio ctia phong do.

Khi son, cong nhan khong dugc lam viéc qua 2 gio.

Cam nguodi vao trong budng da quét son, voi, co pha chat doc hai chua
kho va chua duoc théng gio tot.
4.5.Bign phdp an toan khi tiép xiic véi mdy méc

Trudce khi bat dau lam viéc phai thudng xuyén kiém tra day cap va dy cau
dem dung. Khong dugc ciu qua strc nang cua can truc, khi cau nhirng vat li¢u va
trang thiét bi co tai trong gan gidi han sirc ning can truc can phai qua hai dong
tac: dau tién treo cao 20-30 cm kiém tra moc treo & vi tri d6 va su 6n dinh cua
can truc sau d6 méi nang lén vi tri can thiét. Tot nhat tat ca cac thiét bi phai
duoc thi nghiém, kiém tra trude khi str dung chiing va phai dong nhin hiéu cé
chi dan céc stc ciu cho phép.

Nguoi 1ai can truc phai qua dao tao, c6 chuyén mon.

Nguoi lai can truc khi cdu hang bat budc phai bdo trude cho cdng nhan
dang lam viéc & dudi bang tin hiéu &m thanh.

Céac cong viée san xuét khac chi dugce cho phép lam viée ¢ nhitng khu vuc
khong nam trong ving nguy hiém ctia can truc. Nhirng ving 1am viéc cua can
tryc phai c6 rao ngin dit nhimg bién chi din nhitng noi nguy hiém cho nguoi
va xe ¢d di lai. Nhirng t6 d6i cong nhan lap rap khong duoc dimg dudi vat cau
va tay can cua can tryc.

Dbi v6i the han phai co trinh d6 chuyén mon cao, trude khi bat dau cong tac
han phai kiém tra hiéu trinh cac thiét bi han dién, thiét bi tiép dia va két ciu
cling nhu d6 bén chic cach dién.
4.5.1.An toan trong thiét ké t6 chirc thi cong

Can phai thiét ké cac giai phap an toan trong thiét ké to chirc thi cong dé ngin
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chdn cac truong hop tai nan co thé xay ra va dua ra cac bién phdp thi cong tdi
wu, d3t van dé dam bao an toan lao dong 1én hang dau.

- Pam bao an toan trong qua trinh thi cong, tién do thi cong
vach ra.

- DPam bdao trinh ty va thoi gian thi cong, ddm bdo su nhip nhang gitra
cac t6 doi tranh chdng chéo giy tré ngai 1an nhau gay mét an toan trong lao
dong.

- Can phai co6 rao chin cac vung nguy hiém, bién thé, kho vat liéu dé
chay, dénd, khu vuc xung quanh dan gido.

- Thiét ké cac bién phap chéng on ¢ nhiing noi c6 mirc d6 on 16n nhu
xudng gia cong go, thép.

- Trén mat bang chi rd hudng gio, cac dudng qua lai ctia xe van chuyén
vat lidu, cac bién phap thoat nguoi khi ¢ su ¢b xay ra, cac ngudén nudc chira
chay.

- Nha kho phai b tri ¢ nhitng noi bang phang, thoat nude tot dé dam
bao d6 6n dinh cho kho, cac vat liéu xép chong, dong phai sip xép ding quy
cach tranh x0, d6 bat ngo gay tai nan.

- Lam cac hé thong chdng sét cho dan gido kim loai.

- Pé phong tiép xtc va cham cac bd phan mang dién, bao dam cach
dién tét, phai bao che va ngan cach cac b phan mang dién.

- Han ché giam tdi da cac cong viéc trén cao, ung dung cac thiét bi
treo budc c6 khoa ban tu dong dé thao d& két cAu ra khéi moc ciu nhanh chong,
cong nhan co thé dimg ¢ duéi dat didu khién.

I1. VE SINH MOI TRUONG

Trong mat bang thi cong bd tri hé théng thu nudc thai va loc nudc trude

khi thoat nudc vao hé thong thoat nudc thanh phd, khong cho chay tran ra ban

xung quanh.
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Bao che cong truong bang hé thong gido dimg két hop v6i hé thong ludi
ngan cach cong trinh véi khu vuc 1an cén, nham dam bao vé sinh trong subt thoi
gian thi cong.

Dat va phé thai van chuyén bang xe chuyén dung c6 che day can than, dam
bao quy dinh cta thanh phd vé vé sinh moi truong.

Han ché tiéng 6n nhu st dung cac loai may moc giam chdn, giam rung.
B tri van chuyén vat liéu ngoai gio hanh chinh.

Trén day 13 nhirg yéu cau ctia quy pham an toan trong xay dung. Khi thi céng

cac cong trinh can tuan thu nghiém ngat.
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