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LOI MO PAU

Trong nhitng nim gan day cung véi su phat trién cta dit nude, nganh xay dung
cling theo da phat trién manh m&. Trén khip cac tinh thanh trong ca nuéc cac cong
trinh m&i1 moc 1€n ngay cang nhiéu. Ddi v6i mét sinh vién nhu em viée chon dé tai tot
nghiép sao cho phu hop véi su phat trién chung cua nganh xiy dung va phu hop véi
ban than 13 mot vin dé quan trong.

Véisu dong ¥ va huéng dan cia Thiy gido LE THANH HUAN

Thay gido NGUYEN PINH THAM

em dd chon va hoan thanh dé tai: TRUONG THPT LY THUONG KIET - HA
NOI dé hoan thanh dugc dd an nay, em da nhan duoc su gitp do nhiét tinh, sy hudng
dan chi bao nhiing kién thirc can thiét, nhirng tai liéu tham khdo phuc vu cho dd an
cling nhu cho thyc té sau nay. Em xin chin thanh bay to 10ng biét on sau sic cua minh
d6i voi su gitp d& quy bau d6 cua cac thay. Cling qua day em xin duoc t6 1ong biét on
dén ban lanh dao truong Dai Hoc Dan Lap Hai Phong, ban 1anh dao Khoa Xay Dung,
tat ca cac thay co gido da truc tiép ciing nhu gian tiép giang day trong nhitng nam hoc
via qua.

Bén canh su giup d& cua cac thiy c6 1a su giup d& cua gia dinh, ban bé va
nhing nguoi than da gop phan gitp em trong qua trinh thyc hién d6 4n ciing nhu sudt
qua trinh hoc tap, em xin chan thanh cam on va ghi nhan sy gitp 4o do.

Qua trinh thyc hién d6 an tuy da cd gang hoc hoi, xong em khong thé tranh khoi
nhing thiéu sét do tim hiéu biét con han ché va thiéu kinh nghiém thuc té , em réat
mong mudn nhan duoc su chi bao thém cia cac thay c6 dé kién thic chuyén nganh cua
em ngay cang hoan thién.

Mot 1an nita em xin bay t6 long kinh trong va biét on sdu sic tdi toan thé cac
thay co gido, nguoi di day bao va truyén cho em mdt nghé nghiép, mot cach séng,
hudng cho em tré thanh mot ngudi lao dong chan chinh, c¢6 ich cho dat nude.

Em xin chan thanh cam on !

Hai phong: 01-2015

Sinh vién : NGUYEN HOANG HAI
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CHUONG 1. GIOIL THIEU CHUNG

1.1. Gi6i thiéu cong trinh

- Tén cong trinh : Nha 1ép hoc 6 tang.

- bia diém xay dung: Cong trinh dugc xay dung tai Long Bién Ha Noi ,ndm trén
tryc dudng chinh cta thanh phd.

- Quy mé cdng trinh

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

+ Chiéu cao toan bd cong trinh: 25.1m (tinh tir c¢bt +0.00)

+ Chiéu dai : 58.75m

+ Chiéu rong; 12m

Cong trinh duoc xay dung trén mot khu dat da dugc san gat bang phing va co
dién tich xay dyng 705 m? .

- Chirc ning va cong suat phuc vu : Cong trinh duoc xdy dung nhiam muc dich

phuc vu nhu cau hoc tap cta hoc sinh trong va ngoai thanh ph .
1.2. Giai phap thiét ké kién tric
1.2.1. Gidi phdp t6 chirc khong gian thong qua mdt bang va mdt cdt cong trinh

- MGt bang cong trinh: 12x58.75m voi hé théng bude cot 1a 3m. Chiéu cao tang
dién hinh 1a 3,6m str dung hé théng hanh lang bén. Do mat bang c6 hinh dang chay dai
nén hai dau cong trinh dugc bd tri hai thang thoat hiém. Hé théng ciu thang nay duoc
che boi mot dai kinh dé dam bao luén di anh sang ty nhién va mang lai cho cdng trinh
vé dep kién trac.

1.2.2. Gidi phdp vé mat dirng va hinh khoi kién triic cong trinh

- Cong trinh 13 mot khéi tong thé véi cap do cao théng nhit tao cho cong trinh
c6 dang uy nghi, 6 s6 nhung vin mang ddm nét kién trac, hién dai.

- Mit ngoai cong trinh dugc tao chi chit U,khbi trang tri va két hop mau son rat
dep mit .Vi thé cong trinh da dat dugc trinh do tham my cao ,dem lai m§ quan cho
duong phd dic biét dem lai bo mit hién dai cho thanh phd Ha Noi

Tang 1,2, 3,4,5,6 : cao 3.6m

Giai phap mat dung :

Mit dirmg nha duoc thiét ké don gian hanh lang ciia nha dugc thiét ké theo kiéu
hang lang bén
1.2.3. Gidi phdp giao thong va thodt hiém ciia cong trinh

- Gidi phdp giao théng dirng: Cong trinh can dam bao giao thong thuén tién, véi
nha cao tang thi hé thong giao théng dung dong vai tro quan trong. Cong trinh  duoc
thiét ké hé théng giao thong dimg dam bao yéu cau trén. Hé thong giao thong dimg
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clia cong trinh bao gdm 3 cau thang bd (duoc bd tri & 2 dau nha va ¢ gitta nha) mot
thang may.

- Gidi phap giao thdng ngang: Str dung hé thong hanh lang gitta: Hanh lang
bién xuyén subt chiéu dai cong trinh tao diéu kién thuén loi cho su di lai va giao thong
giita cac phong. Cau thang duoc b tri bén canh hanh lang nham tao ra sy thong nhat
giita hé¢ théng giao thong ngang va ding nham dam bao di lai thuan tién trong mot
tang va gitra cac ting v4i nhau.Hé thong hanh lang giita ¢ bé rong 4,5 m tao khoang
cach sinh hoat giao thong chung rong rai

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

1.2.4. Gidi phdp théong gié va chiéu sing tw nhién cho céng trinh :

- Thdng gié :

Thong hoi thoang gi6 1a yéu cau vé sinh bao dam strc khoe moi ngudi 1am viée duoc
thoai mai, hiéu qua

+ V& quy hoach: xung quanh tréng hé thong cdy xanh dé dan gi6 , che
ning,chan bui , chdng on

+ V& thiét ké: cac phong déu dugc don gio truc tiép va to chirc 16 cira ,
hanh lang dé dan gi6 xuyén phong

- Chiéu sang:

Céc phong déu dugc ldy anh sang ty nhién va 1y sang nhan tao viéc 1ay sang nhan tao
phu thudc vao mét vudng san va lay theo tiéu chuan (theo tiéu chuan hé sé chiéu sang
K=1/5=S i 14y sng/ Ssan)-

- Tai vi tri cAu thang chinh c6 b tri khoang trong vira liy 4anh sang cho cau
thang, vira liy anh sang cho hé théng hanh lang.

- Ngoai dién tich cira dé 1ay anh sang tu nhién trén ta con bé tri 1 hé thong bong
dén neon thap sang trong nha cho cong trinh vé budi t6i
1.2.5. Gidi phdp so bj vé hé két ciu va vit liéu xdy dung cong trinh

- Giai phap so bd lua chon hé két ciu cong trinh va c4u kién chiu luc chinh cho
cong trinh: khung bé tong cot thép, két ciu gach

- Giai phap so bo lua chon vat li¢u va két cdu xay dung: vat liéu st dung trong
cong trinh chu yéu la gach, cat , xi mang , kinh... rat thinh hanh trén thi truong
1.2.6. Gidi phap ky thudt khdc :

- Cap dién: Nguon cap dién tir ludi dién cua Thanh Phd két hop véi may phat
dién dung khi mat dién ludi, cac hé théng day dan duoc thiét ké chim trong tuong dua
to1 cac phong

- Cap nudc: Hé thong cap nudc gan voi hé thong cap thoat nude clia thanh phd,

dam bao luoén cung cap nudc day du va lién tuc cho cong trinh. H¢ thong cap nudce
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duogc thiét ké xuyén xudt cac phong va cic tang. Trong mdi phong déu c6 cac ong
dung ¢ phong vé sinh xuyén thang xudng tang k¥ thuat. Hé thong diéu khién cip nuéc
dugc dit o tang k¥ thuat. Trong mdi phong c6 trang thiét bi vé sinh hién dai bao dam
ludn ludn hoat dong tdt.
- Thoat nudc: GOm c6 thoat nude mua va thoat nude thai
+ Thoat nudc mua: gdm cé cac hé théng sé nd din nude tir cac ban cong , méi ,
theo dudng 6ng nhua dit trong tudng chdy vao hé thong thoat nudc chung cia
thanh ph
+ Thoat nudc thai sinh hoat: yéu cau phai c6 bé ty hoai dé nudc thai chay vao
hé théng thoat nuéc chung khong bi nhiém ban. Puong dng dan phai kin,
khong ro ri...
- Réc thai:
+ Hé théng khu vé sinh tu hoai
+ B4 tri hé thong thung rac cong cong
1.3. Két Luin
- Cong trinh dugc thiét ké dap tng tét cho nhu cau day va hoc tip cia can bod
gido vién va hoc sinh.Cong trinh ¢6 canh quan hai hoa, dam bao vé my thuat va do bén

viing, kinh t€.Bdo ddm moi truong day va hoc cho giao vién va hoc sinh.
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CHUONG 2. LUA CHON GIAI PHAP KET CAU, TINH TOAN
NOILUC

2.1 So'bd phwong 4n chon két cau:
2.1.1. Phwong dn lya chon
Vé6i nhip < 9 m thi viéc st dung hé két ciu bé tong cdt thép c6 gia thanh ha hon,
viéc thi cong lai don gian, khong doi hoi nhiéu dén cac thiét bi may moc qua phc tap.
Vay ta chon giai phap két ciu khung bé téng cbt thép véi: Cac cdu kién dang
thanh 14 cot, dam...Céac cdu kién dang phing gém tdm san c6 sudn, con tudng 1 cac
tam tuong dic c6 15 cira va déu 1a teong tr mang; Cau kién khong gian véi 161 climg 1a
16ng thang may bang bé tong ¢t thép 13 hop Iy hon ca vi hé két cdu cua cong trinh cd
nhip khong 16n, quy mo cong trinh & muc trung binh.
2.1.3. Kich thwéc so bé ciia két cdu (cét, dam, san, vdch,...) va vit ligu
a) Dam:
*Dam ngang nha:
- Nhip CD:
hg = (1/12+1/8)x6000 = (500+750)mm => Chon h = 600 mm
b =(0,3+0,5)h, chon b = 220mm
- Nhip BC:
hg = (1/12+1/8)x2400 = (200+350)mm => Chon h = 350 mm
b = (0.3+0.5)h, chon b = 220mm
Vay dam chinh c6 kich thudc 600x220
Dam doc va dam hanh lang chon kich thudc 350x220

b) Cot:
S L

6000
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Tai trong tac dung nén cot tinh theo cong thire:
N=F.(n.gs + gm)
Trong do:
-n: sb téng
- F : dién tich tiét dién tac dung vao cot
- Chon bé tong B25 cé R, = 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=42x3x(6x1+0,7)=8442T
Vay dién tich tiét dién ngang cot :
A= k.ﬁ = 1,2.M
R, 85
- Téng 1, 2, 3, cac cot chinh truc D & C c6 tiét dién: 220 x 400
- Tang 4, 5, 6, cac cot chinh truc D & C ¢6 tiét dién: 220 x 300
-Tang 1, 2, 3, 4, 5, 6 c4c cot phy truc B & A tiét dién : 220x220
c) San:

- 993(cm?)

A 1s N N , D
Chon so bd kich thudc cta san theo cong thirc: h, = —1
m

+ Ban ké 4 canh chon m = (40 + 45) = m =40
+ D phu thudc tai trong D = (0,8 + 1,4) chon D =1

=>h = 4—103 =0.075m = 7.5cm chon hy, =10cm

2.2. Tinh toan tai trong
2.2.1. Tinh tdi
a)Tinh tai trén 1m®san ting dugc 1ap thanh bang

Badng 2 - 1: X&c dinh tdi trong cdc cau kién

Céu kién Céc 16p tao thanh N g
Sancac | Lop gach 1at nén & =1,2cm y = 1800kg/m® 1.1 | 23,76 kg/m?
tang Lé6p vita 16t & =1,5cm y =1800kg/m* 1.3 | 35,1 kg/m?
L6p BTCT san & =10cm y =2500kg/m® 1.1 | 275 kg/m®
L6p vita trat tran & =1,5cm y =1800kg/m® 1.3 |35, kg/m?
* Téng tinh tdi tinh todn ( qs) 368,96 kg/m®
Sanmai | -Lop gach 1a nem 8 = 1,2cmy = 2000kg/m® | 1.1 | 26,4 kg/m?
-Vira 16t day 1,5 cm y = 1800kg/m® 1.3 | 35,1 kg/m?
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- Vita chong tham , & = 2cm

vy = 1800kg/m® 1.3 | 46,8 kg/m?

-BT than xi & = 4cm y =1200kg/m®

-BT san & = 10cm y = 2500kg/m® 1.1 |52,8kg/m?

-Trét trdn 1,5cm y=1800kg/m® 1.1 | 256 kg/m?

1.3 |35 kg/m?

* Tong tinh tdi tic dung lén Im” san( qs) 452,2 kg/m?
Tudng | 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 (g+1) 400,3kg/m?
Tudng | 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 cbt thép 0,35%0,22*2500 1.1 | 211,75 kg/m
350 *220 | Trat dim day 15: 0,015*( 0,35+ 1.3 | 32,29 kg/m

0.11)*2*1800

* Tong (gp) 244 kg/m

b)Xac dinh tai trong tinh truyén vao khung:

Tai trong qui do1 tr ban san truyén vao hé dam san

*Tdi trong phdn bé

Vi tinh tai san

Vo1 hoat tai san

g = k*qs*l;
G= k*qh*li

0y Tinh tai tiéu chuan

ghn Hoat tai ti€u chuén.

Vi tai hinh thang

k=1-2p%+p> véip = d

2*|

2

k = 1-2*0,25% + 0,25° =0,89
k =5/8 : Tai hinh tam giac
l;: P9 dai canh ngan

l,: PO dai canh dai

l;:P0o dai tinh toan

=3/(2*6)=0,25
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SO PO TRUYEN TINH TAI VAO KHUNG K5 TANG MAI

e
3000 ||| ©2 &2 || 6
| 01 |
5+ f
] 01 |
3000 —| 02 62| -6
— |
ol B2 N7
Go gml Ge gm2  Ge
LI T e
D ©
Bang dién tich cac 0 san
01 k =0,89 Ss1 = (3+6).1,5/2 6,75 m°
02 k=5/8 Ssp = 3.1,5.1/2 2,25 m?
O3 k = 0,89 Se3 = (3+0,6).1,2/2 | 2,16 m?
04 k=5/8 Ss,=1/2.2,4.1,2 1,44 m?
Badng 2- 2 :Phan tdi khung K5(Tinh tdi tang mdi)
Tén tai Cac tai hop thanh Gia tri
TAng mai
Do tai trong tir san truyén vao dudi dang hinh thang
voi tung do 16n nhfit:O,89.qS 1y = 452,2x3.0,89 1207,37kg/m
9" Do trong lugng twdng thu hoi cao trung binh 1,08
m: 400,3x1,08 432,32kg/m
Tong ‘ 1640 kg/m
Do san truyén vao dudi dang hinh tam giac voi tung
g™ d6 16n nhat: 5/8. g..l; =5/8x452,2x2,4 678,3 kg/m
Do trong lugng tudng thu hoi cao trung binh 0,68m
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: 400,3x0,68 272,2kg/m
Tong 950kg/m
Do dam doc truyén vao: gq.l; = 244x3 732 kg
Do tudng chén trong mai: g..hy.l; = 400,3x0,3x3 360,27kg
o Do san truyén 16n vao: gs.Ss, =452,2.2,25 1017,45kg
Do san, trong séno nhip 0,6 m :gs.li.h; =452,2.3.0,6 | 813,96 kg
Do tuong séno cao 0,5 m : gr.l;.h; = 235,3.3.0,5 353,25 kg
Téng 3277 kg
Do dam doc truyén vao: gq.l; = 244x3 732 kg
Do 6 san truyén vao:
Ge 0s.(Ssp + Sss)= 452,2X(2,25 + 2,16) 1994,2 kg
Tong 2726 kg
Do dam doc truyén vao: gg.li= 244x3 732 kg
Do trong luong tuong:gr.St= 400,3x0,3x3 360,27 kg
Ge Do 6 san truyén vao:gs.Sss= 452,2.2,16 976,75 kg
Do san, twong sénd nhip 0,6 m :0s.Ss=452,2.3.0,6 813,96 kg
Do tuong sénd cao 0,5 m : gr.I;.h; = 235,3.3.0,5 353,25 kg
Téng 3236 kg

6000

()
|
3000 ‘ &2 &2 ‘ A3 ﬁq‘
‘ o1 ‘ Cﬂ}
S 4 gl LI SlLE
| 01 =34
3000 ‘ 62 62 ‘ O3 r"\’a‘
| | |
ol 7N
Go o1 G G
LLLLLL I e
© ©

SO PO TRUYEN TINH TAI VAO KHUNG K5 TANG 2 = 6

Nguyén Hoang Hai — XD1401D -9 -




Truong THPT Ly Thuong Kiét — Ha Noi

Bang 2- 3 :Phdn tdi khung K5(Tinh tdi tir tang 2 dén tang 6)

Tén tai Céc tai hop thanh Gia tri
Ting2 = 6
Do 6 san truyén vao dudi dang hinh thang véi
tung d6 16n nhat: 0,89.9s.1,=
0,89.368,96.3 985,12 kg/m
91 Do trong lwong tudng truyén vao: gr.hy =
400,3x(3,6-0,6) 1200,9kg/m
Tong 2186 kg/m
Do 6 san truyén vao dudi dang hinh tam giac véi
tung d6 16n nhat:5/8.9s.1;
92 5/8x368,96x2,4 553,44 kg/m
Tong 553Kkg/m
Do dam doc truyén vao: gq.l; = 244x3 732 kg
Do trong luong tuong:gr.h.k.l (k hé sd giam 15
Gp crtak=0,7) = 400,3x(3,6- 0,35)x0,7x3 2732 kg
Do 6 san truyén vao: gs.S, = 368,96x2,25 830.16 kg
Tong 4294 kg
Do dam doc truyén vao: gp.l; =244x3 732 kg
Do trong lugng tuong:400,3x(3,6-0,35)x0,7x3 2732 kg
Gc Do san truyén vao:
gs-(Sz + S3 )= 368,96.(2,25+2,16) 1627,1 kg
T(R)ng‘ ‘ 5091 kg
Do dam doc truyén vao:gp.li= 244x3 732 kg
Do trong lugng lan can:gr.S= 235,3x3x0,9 635,31 kg
Gs Do san truyén vao: gs.S;=368,96x2,16 796,95 kg
Tong 2164 kg
2.2.2. Hoat tdi
Hoat tai tinh trong tiéu chuan Viét Nam
Bdng 2 - 4 : Bang hoat tdi tiéu chudn
Sb Hoat tai p* Hé s tin p"
m (kgm’) | ¥ | (kg/m)
1 | San méi doc 75 1,3 97,5
2 | San cac phong 200 1,2 240
3 San hanh lang 300 1,2 360
4 | San v¢ sinh 200 1,2 240

Nguyén Hoang Hai — XD1401D
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Trwong hop HT 1 (Mdi )

5 I=71da
| .&04 |
3000 | | 03 103 |
| |

T

C)

© B

Truong hop HT 2 (Mdi )
i 6000 | 2400 .
| | -
3000 | 02 Q2 | |_
5 | ot | h—
| D1 | | I
3000 a2 62| —
| | [
Ot s ]
Po p2 Pc Pe:

(D) © B
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Truong hop HT1 Tc’z“n‘g 2,4,6
Truwong hop HT2 Tang 3,5

| | |

3000 |—Q2 Q2 | |

5 | ot | |

| D1 | |

3000 |02 Q2 |

& | | |
Pb p3 Pc

Trwong hop HT2 Tang 2, 4, 6

Truwong hop HTI ting 3,5

i 6000 . 2400 .

| | |

3000 | | 03 Y O3 |

5 | =745

BN

3000 IFo3 Y8z

@ | |
P o4 Pe

I

(D) © (B
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Bang 2- 4 :Phan tdi khung K5(Hoat tdi tir tang 2 dén tang mdi)

Hoat tai 1 tAing mai

Tén tai Céch tinh Két qua
P1 Do san mai truyén vao dudi dang hinh tam giac véi
tung do 16n nhat: k.p".l; = 5/8x97,5x2,4 146 kg/m
P'sm=Pcm | Do san truyén vao: p".Sss= 97,5%2,16 211 kg
Ppm Do tai trong ctia sénd truyén vao:
p".l;.1 = 97,5x0,6x3 176 kg

Hoat tai 2 tAing mai

Tén tai Cach tinh Két qua
P, Do san truyén vao dudi dang hinh thang véi tung do
16n nhét: k.p™.I; = 0,89x97,5x3 260 kg/m
Pom= Pcm | Do san truyén vao: p".Ss,= 97,5%2,25 219 kg
Pgm Do tai trong ctia sénd truyén vao:p'.li.l = 97,5x0,6x3 176 kg

HT 1 ting 2,4, 6 + HT 2 ting 3,5

Tén tai Céch tinh Két qua
P3 Do san truyén vao dudi dang hinh thang voi tung do
16n nhat: k.p".l; = 0,89x240x3 641 kg/m
Ppo=Pc | Do san truyén vao: p".Ss,= 240x2,25 540 kg

HT 1 ting 3,5+ HT 2 ting 2, 4, 6

Tén tai Céch tinh Két qua
P Do san truyén vao dudi dang hinh tam giac voi tung do
16n nhat: k.p".l; = 5/8x360x2,1 473 kg/m
Pc=Pg | Do san truyén vao: p".Sss= 240x2,16 518 kg

2.2.3. Tdi trong gio
Theo cach chon két cau ta chi xét gi6 song song voi phuong ngang : theo tiéu chuan
Viét Nam(2737-1995)

qg=nW,.k.C.B
cac hé s6 nay lay trong TCVN 2737-1995 nhu sau :

n=12 (h¢ s do tin cay)
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B =3 m: budc cot
C =0,8 (phia gi6 ddy)
C’ = 0,6 ( phia gi6 hat)

Wo = 95 kg/m? gia trj ap luc gi6 (Ha Noi thudc ving I1B)

k:hé s6 ké dén sy thay ddi ap luc gid theo chiéu cao (Bang 5 TCVN-2737) tra

cho truong hop dia hinh dang B (c6 mdt s6 vat can thua thot).

Bang 2 - 5 : Phan tai khung K5 (hoat tai gio)

+ Phia don gi6:
Gia tri

Tén tai | Cao trinh K n Wo c B tinh
toan

o} 3,6 0,824 1,2 95 0,8 3 225

d> 7,2 0,933 1,2 95 0,8 3 255

03 10,8 1,013 1,2 95 0,8 3 277

Ja 14,4 1,07 1,2 95 0,8 3 293

Os 18 1,11 1,2 95 0,8 3 304

Js 21,6 1,158 1,2 95 0,8 3 317

+ Phia hut gio:
Gia tr1

Tén tai | Cao trinh K n Wo c B tinh
toan

oy 3,6 0,824 1,2 95 -0,6 3 169

0> 7,2 0,933 1,2 95 -0,6 3 192

O3 10,8 1,013 1,2 95 -0,6 3 208

04 14,4 1,07 1,2 95 -0,6 3 220

s 18 1,11 1,2 95 -0,6 3 228

U6 21,6 1,158 1,2 95 -0,6 3 238

Qui d0i tai trong gié phan b tai mai déc thanh lyc tap trung tai nat khung W
W =n.B.Wy.kX Ci.h;

Véi a = 30° H=21,6m=> k=1,158; L=8,4 m = H/L=21,6/8,4=2,57

Tra TCVN 2737-1995 két hop noi suy ta dugc Ce; =-0,6  va Cqp =-0,8

Phia gi6 day: W4=1.2*3*95*1,158*(0.8*0.5 - 0,6*2,4)= - 412 kG

Phia gi6 hut: W;=1.2*3*95*1.158*(0.6*0.5 + 0.8*2,4)= 879 kG
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2.2.4. Lip so do cdc trwong hop tdi trong:

3277 2726
1640 3736
950
3 BE2 B3 Y B2 B2 BT BT Y B2 B2 I ) B
4294 5091
o186 2164
I [
4294 5091
o186 2164
553
LI e
4294 p1se 5091 5164
553
BN s
4294 D16 5091 5164
553
"_-' v- '- '- v.—-v '- '- v.—-v '1 '1 VLV’
4294 pi8e 5091 2164
LI I [
Ty 77 77

Tinh Tai

Nguyén Hoang Hai — XD1401D -15-



Truwong THPT Ly Thuong Kiét — Ha Noi

176 211 211
146
: T T 117
540 540
641
o18 $1¢
473
540 540
641
518 dis
473
540 540
641
7777 7717 7717
Hoat tai 1
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219 219 176
260
Y EEEEEEEREE -
518 $18
473

540 540
641
518 dis
473
540 540
641
518 dis

Hoat Tai 2
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819
472
<‘
317 5 238 .
] ]
304 228
) )
293 - 220
) )
277 — 208 [—
» »
) )
255 |- 192 |
)
225 |. 169
— |
—;7 774 7777
GGiA TrAi
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472
819
4‘ “
238 < 317
<| <
228
1 304
220 [: [: 903
208 [: [: 577
1
1
192 . : 255
169 [: 225
al B

Gi6 phai
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CHUONG 3. TINH TOAN SAN

Trén mot san dién hinh, véi cac 6 san co kich thudc khac nhau nhiéu ta cin phai
tinh toan cu thé cho timg 6 ban,véi nhitng 6 c6 kich thudc gan giéng 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 tin dung kha ning
tdi da cua vat 1iéu.Véi 6 san phong v¢ sinh va toan bd 6 san mai do yéu cAu vé mat
chéng thdm nén phai tinh theo so dd dan hoi.

- Vat liéu tinh toan :

Theo Tiéu chuin xay dung TCVN356-2005, myc nhitng nguyén tic lya chon
vét liéu cho két cAu nha cao tz‘ing.

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

+ Cot thép: Thép chiu luc Al ¢6 Rg = Rge = 280 Mpa.

Thép dai va thép san: Al c6 Rg = Rgy = 225 MPa va Rad = 180 Mpa
3.1. Tinh ton san phong.

Vi tri san tinh toan

|
|
4500 |
|
|

3.1.1. 86 liéu tinh todn.
-Lua chon kich thudc:
Chon chiéu day ctia ban san: & = 10 cm
-Xét ti s6 2 canh 6 ban: ||—2 _ 6 - 1,33 <2 = Ban lam vi¢c theo 2 phuong, hay con
1 1
goi la ban ké 4 canh.
-Nhip tinh toan cta san:
lp=1,-by=45-0,22=4,28(m).
ly=1;-by=6,0-0,22=578(m).

-Téi trong tinh toan cta san:
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+Tinh tai san = 0,36896 T/m? = 368.96 KG/ m?
+Hoat tai san = 0,24 T/m? = 240 KG/ m?
+Tai trong toan khéi = 0,609T/m” = 609 KG/ m?

6000
M
‘M ~
Mii M2 Ml
4500 —t— — — M
M1
z
M| M
Moh M ™
3.1.2. Xdc dinh ngi luc
Bing ti sé cdc mémen trong ban ké bén canh. ( Bang 10-2)
o= It_z :%:1,35 & & & M, . M,
l, 4,28 M, M, " M, M, " M,
0,47 2,3 0,95

Khi cot thép dat déu trén ban san ta 4p dung cong thirc:

2
q* fo Bl —ly) (32224“) = (2M+MAM’) * lp + (2Mo+My+My ) * Iy

= 609*4’281223;5’78‘4’28) =(2%1+2,3+2,3 *5.78+( 2*0,47+0,05+0,95)*4,28
1
< M;=241,4 (KGm)
= M,=0.47M,=113,5 (KGm )
M=M’=2,3*M,=555,2 ( KGm)
M,=M’",;=0,95M,=229,3 (KGm)
3.1.3. Tinh cot thép cho san.
*).Tinh c6t thép chiu mémen dwong: M= 241,4( KGm )
- Gia thiét ap=2cm, hy=10-2 =8 (cm )
LM 24140
" R,bh,® 145x100x8°

=0,208< a(=0,439
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=> ¢ =05.4+ 1-2a, =0,88

Dién tich tiét dién ngang cta c6t thép trén 1m dai ban:
M 24140

As = = 1,52 cm?
R,.£.h, 2250x0 88x8

Ta chon thép $6a160 (mm); c6 A . =1,7cm?

Kiém tra ham luong cbt thép :
W% = 1 %10094= 2 2 *100%=021% > pinn = 0,05%
b*h, 100*8
*).Tinh c6t thép chiu mémen 4m: M;=M’,= 5552 ( KGm )
- Gia thiét ag=2cm, hy=10-2 =8 (cm)
M 55520
Up = 2= 2
R,bh,2 145x100x8

=> ¢ =054+ =24, =097

Dién tich tiét dién ngang ctia c6t thép trén 1m dai ban:
M 55520

Ag = - = 3,18 cm?
R,.C.h,  2250x0,97x8

Ta chon thép $8a150 (mm); c6 A = 3,52 cm?

=0,0598 < @ (=0,439

Kiém tra ham luong cdt thép :
u% = 1 %100%= 3’
b*h,

3.2. Tinh toan san v¢ sinh. ( 2,5 X 6).

Vi tri 0 san tinh toan

*100% 0,44% > ppyin = 0,05%

N —
-G N —
o Wpzzzzzi L

3.2.1. 86 ligu tinh todn.
L2:6 m , L1:225 m
Chon chiéu day ctia ban san: § = 10 cm
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L_6
Il

-Xét ti s6 2 canh 6 ban: = 2,4>2 = Ban lam vi¢c theo 1 phuong, hay con

goi 14 ban loai ddm. Vi day 13 san vé sinh 18n tinh toan theo so do dan hoi.
-Nhip tinh toan cta san:
lp=1,-by=2,5-0,22=228(m).
* Hoat tai tinh toan; P,=1.2x200=240 kg/cm?
*)Tinh tai tinh toan :368.96 kg/m’
Trong lugng céc thiét bi vé sinh va twdng ngan lay trung binh 1a 180 kg/m?
* Tai trong toan phan la:
gp= 368.96+180+240 =788.96 kg/m’
3.2.2. Xdc dinh ngi luc.

H
.110 ‘

2250

;

110 2250

q=7,89 kN/m

LI LI P L]]
= ! i
le= 2030

5,12/&54 VEL
W

AL

2,88 L7

6 [ TTr. Bm
\i%u L]

Momen uon tai nhip bién

2 2
M = i(9q.lo ]:i(9.7,89.2,28 j — 288 kN

128 128

Momen uon tai goi thir 2

2 2
e 725220 g0

M6men udn tai nhip giita

2 2
M = i[ﬂj:{—7’89§28 J = 1,7 kN.m

Momen uon tai goi gitra

2 2
M = [&](M] _34KNM
12 12
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Gia tri luc cit

Qa= 3/80qy.1p= 3/8x7,89x2,03 = 6 kN

Qg'= 5/80p.lo= 5/8x7,89x2,03 = 10 kN

Qzg’= 0,50,.1o= 0,5x7,89x2,03 = 8 kN
3.2.3. Tinh cot thép cho san.
Do mdi téng chi ¢c6 2 6 san v¢ sinh v&i dién tich khong 16n va chénh 1éch momen
khong nhiéu dé thién vé an toan ciing nhu thuan loi cho tinh toan va thi cong ta tinh
cho cac gia tri momen dic trung 16n nhat.
*). Tinh ¢t thép chiu mémen dwong: M= 288( KGm)
- Gia thiét ag=2cm, hy=10-2 =8 (cm )

M 28800

a, = 5= >=0,03<a,=0,439
R,.b.h," 145x100x8

=> £ =05.(+/1-22, =098

Dién tich tiét dién ngang ctia c6t thép trén 1m dai ban:
M 28800

Ag = - = 1,62 cm?
R.Ch, 2250x0,98x8

Ta chon thép $6a150 (mm); c6 A . =1,98 cm?

Kiém tra ham luong cdt thép :
% = s *100%= '98
b*h,
*).Tinh cot thép chiu mémen dm: M =512 (KGm)
- Gia thiét ap=2cm, hy=10-2 =8 (cm)
M 51200

o, = _= ~=0,055< a o= 0,439
R,bh,2  145x100x8

=> £ =054+ -2a, =097

Dién tich tiét dién ngang ctia cbt thép trén 1m dai ban:
M 51200

Ag = - =2.9.cm?
R.Ch,  2250x0,97x8

Ta chon thép $8a150 (mm); c6 A = 3,52 cm?

Togeg 100%=025% > pumin = 0,05%

Kiém tra ham luong cbt thép :

1% = bA *100%= 3’

~h 8*100% =0,44% > pmin = 0,05%
0
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3.3. Tinh toan san hanh lang ( 2,4 x 3).

Vi tri 6 san tinh toan
6000 2400 #

& o
N I Nz
iy I -

3.3.1. 86 ligu tinh todn.

-Lua chon kich thudc:

Chon chiéu day ctia ban san: § = 10 cm

-Xét ti s 2 canh 6 ban:

II—Z -3 - 1,25 <2 = Ban lam viéc theo 2 phuong, hay con goi 1a ban ké 4 canh.
1

-Nhip tinh toan cua san:
lo=1,-bgy=3-0,22=2,78(m).
ly=1,-bg=2,4-0,22=2,18(m).

-Téi trong tinh toan cta 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 khf‘)i =0,729T/m? 729 KG/ m?

3.3.2. Xdc dinh npi .
| v
ll\/h
= M M
S - =L
M




Truong THPT Ly Thuong Kiét — Ha Noi

Bing ti so0 cdc mémen trong bdn ké bon canh.

= It_z :@:1’275 & &’ M’ M, : M,
I, 218 M, M, M, M, M,
1,275 0,7 1,5 1.05

Khi cdt thép dat déu trén ban san ta ap dung cong thic:

2
q* by Glg =) (32224“) = (2MitMFM)) * i + (2MatMy+Myp ) * Iy

1297 2’18122(3; TVIZ'78‘ 218) _(2%14+1,5+1,5 )*2,78+( 2*0.7+1.05+1.05 )*2,18
1

< M;=92,01 (KGm)
— M,=0,7*M;=64,407 (KGm))

M=M’=1.5*M;=138,015 ( KGm )

M,=M";=1,05*M;=96,61 ( KGm)
3.3.3. Tinh cot thép cho san.
*),Tinh c6t thép chiju mémen dwong: M;=92,01 (KGm)
- Gia thiét ag=2cm, hy=10-2 =8 (cm)

M 9201
“m R, bh?  145x100x8?

=> ¢ =05.4+/I-22, =0,995

Dién tich tiét dién ngang cta c6t thép trén 1m dai ban:
M 9201 2

As = = =0,5cm
R,.£.h, 2250x0,995x8

Ta chon thép $6a200 (mm); c6 A . =1,41cm?

< 0020,439

Kiém tra ham lugng cot thép
A
1% = —5%100%= 24 %10004=0,17% > 1y = 0,05%
b*h, 100*8
*).Tinh co6t thép chiu mémen 4m: M;=M’,= 138,015 ( KGm)
- Gia thiét a;=2cm, hy=10-2 =8 (cm )
M 138015
U = 2 = 2
R,.b.h," 145x100x8

=> ¢ =05.(+/1-22, =0,992

Dién tich tiét dién ngang cta c6t thép trén 1m dai ban:
M 138015
R,.Ch, 2250x0,992x8

=0,015< (¢=0,439

Ag = = 0,77 cm?
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Ta chon thép $6a200 (mm); c6 A . =1,41cm?
Kiém tra ham luong cbt thép :

u% = bf—;*m%:%*m%:o,l?% > Limin = 0,05%
0

3.4. Tinh toan san phong. (3 x 6).

Vi tri 6 san tinh toan
6000 2400 #

R =
o | ypZzZZZZ /-
ol b

3.4.1. 86 liéu tinh todn.
L,=6m, L;=3m
San tinh theo so d6 dan hoi
Chiéu day cta san h,= 10 cm
Taco I_Z = 6 2 => coi san chi lam viéc mdt phuong (theo phuwong canh ngén)
1
-Tai trong tinh to4n cta 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 khéi = 0,609T/m? = 609 KG/ m?
3.4.2. Xac dinh ngi luc.
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. 3000 . 3000 . 3000 [
g = 6,09 kN/m
5 0 A A A R

lo= 2780 WL WL pL

pL
Ao Ao AR
W S ST ~1]

1, 96 1,96 1,96

& ﬁ\h\ ﬁ\h\ H\Y\V\y\ m
w W 85 \us\su N\k8‘\5u

Momen uodn tai nhip gilra

2 2
M= [LJ(M] 106 KN.m

24 24
Momen ubn tai gdi gitra

2 2
M = i[ﬂ] :J_{MJ =39 kN.m
12 12

Gia tri luc cét

Qa= 3/8q,.10= 3/8x7,89x2,03 = 6 kN

Qg'= 5/8qp.1o= 5/8x7,89x2,03 = 10 kN

Qs"= 0,50.15= 0,5x7,89x2,03 = 8 kN
3.4.3. Tinh cot thép cho san.
*).Tinh cot thép chiu mémen dwong: M= 196( KGm)
- Gia thiét ap=2cm, hy=10-2 =8 (cm )

M 19600

o, = _= ~=0,021 < @ = 0,439
R,bh,2  145x100x8

=> £ =05.+ 1= 22, =0,989

Dién tich tiét dién ngang ctia cbt thép trén 1m dai ban:
M 19600 2

R.Ch, 2250x0,989x8

Ta chon thép $6a200 (mm); c6 A . =1,42cm?

Kiém tra ham lugng ct thép :

% = s *100%= '4

b*h, 8*100% =0,18% > pmin = 0,05%
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*).Tinh ¢t thép chiu mémen am: M = 390 ( KGm)
- Gia thiét ag=2cm, hy=10-2 =8 (cm)

M 39000
" "R bh?  145x100x8?

=> £ :O,5.(+,/l—2am , =0,978
Dién tich tiét dién ngang cta c6t thép trén 1m dai ban:

M 39000 _ 2
= =2,2cm
R.Ch, 2250x0,978x8

Ta chon thép $8a200 (mm); c6 A . =2,52 cm?

=0,042< a(=0,439

o

A5:

Kiém tra ham luong cdt thép :

u% = bé—sh*mO%:%*lOO%:O,Bl% > Limin = 0,05%
0
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CHUONG 4. TINH TOAN DAM

- V1 tri khung tinh toan ( khung K5)

I B
| | |
3000 || \ \
| | |
St b= =t
\ Khung K5 \ \
3000 || \ \
| | |
/y— ——

- S6 céc thanh dam cot (chay ndi luc)
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24 30
6 12 18
23 29
5 11 17
22 28
4 10 16
21 27
3
d 15
20 26
) 8 14
19 25
13
1 7
7777 7777 7777
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4.1. Co sé tinh toan
*) Chon vdt liéu:
- Bé tbng B25: Ry = 14,5 MPa, Ry = 1,05 Mpa;
- C6t doc nhém ATL: Rs = Rsc =280 MPa
Noi lyc tinh toan duoc chon nhu da danh déu trong bang t6 hop noi lyc. & day ta chon
cac ndi luc c6 mo men duong va mé men am lon nhét dé tinh thép dam.
4.2. Tinh c6t thép dim ting 1:
4.2.1. Tinh cot doc dam nhip CD(phan tir 19)
Kich thudc : 60x22 cm
Ttr bang t6 hop chon ra cip ndi luc nguy hiém sau:
Momen goi D: Mp=-18,63 tm
Momen gitra nhip: Mpc= 8,49 tm
Moémen gbi C: Mc= -18,35 tm.
* Tinh thép chiu momen dwong:
Momen gitta nhip Mpc= 8,49 tm =8490 kgm
Bé rong canh dua vao tinh toan : by’ =b + 2.S,
Trong d6 Sc khong vugt qua tri s6 bé nhat trong 3 gia tri sau:
Mot nira khoang cach giita hai mép trong cua dam:
0,5.(3-0.22) =1,39 (m)

o Mot phan sau nhip tinh toan ctia dam: % x6 =1m

e 6h¢ : (vi by’ 12 chiéu cao canh ldy bang chiéu day ciia ban
6x h,=6x0,1=0.6 (M)

— by =22 +2x60=142 (cm)
Gia thiét a=3 cm = hy =60 - 3 =57 (cm)
X&éc dinh vi tri tryc trung hoa:

M; = Rp.be’.he’.(h - 0,5.h¢")

= 145x142x10x(57 - 0,5x10)= 10706800kgcm = 107068 kgm

Tacd M = 8490 (kGm) < M, =107068 (kGm) nén truc trung hoa di qua canh, tinh
toan theo tiét dién chit nhat by’x h=142x60 cm.

L M 849000
" R,b,h’ 145x142x57°

=> £ =054+ I-22, =0,993

Ag= M 849000 _ oo
R.Ch, 2800x0,993x57

Chon thép: 2420 c6 A, = 6,28 (cm?)

< ay=0,439
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Kiém tra ham lugng cot thép :

6,28

H% = bi*loo%:Tm*loo%ZO,S% > Mmin = 0,05%

*h,
* Tinh thép chiu moé men dm tqi gdi voi gid tri lon:  Mp=-18,63 tm
Tinh véi tiét dién chit nhat 22 x 60 cm
Chon chiéu day 16p bao vé: a=3cm, hy =60 - 3 =57 cm.
Ta co:

M 1863000
R,.b.h,>  145x22x57°

=> ¢ =05.0+/1-22, =09

Az M _ 1863000 _n 0 00
R.Ch, 2800x0,9x57

Chon thép: 2422 va 1428 c6 A, = 13,76 (cm?)

=0,179< ¢(=0,439

m =

Kiém tra ham luong cdt thép :
% = 5 %100%= 2376 %1009%=1,00% > iy = 0,05%
b*h, h, 22*57
4.2.2. Tinh ¢t doc dam nhip BC (phdn tir 25)
Kich thuoc : 35x22 cm
Gia thiéta=3 cm ,hg = h - a = 35-3=32 cm
Tu bang to hop chon ra cap ndi luc nguy hiém sau:
Mbémen dau trai: Mc= -5,37 tm
Moémen dau phai: Mg= -3,62 tm.
Moémen dwong 16n nhat M= 1,08 tm
Bé rong canh dua vao tinh toan : by =b + 2.S,
Trong d6 Sc khong vugt qua tri s6 bé nhat trong 3 gia tri sau:
o Mot nira khoang cach giira hai mép trong ctia dam:
0,5.(3-0.22) =1,39 (m)

« Mt phin séu nhip tinh toén ciia dim: % x 2,4 =04m

o 6h. : (v6ihy 1a chiéu cao canh lay bang chiéu day ciia ban
6x h.=6x0,1=0.6 (M)
= by =22+2x40=102 (cm)
Gia thiét a=3 cm = hy=35-3=32(cm)
Xac dinh vi tri truc trung hoa:
Ms = Rp.bs’.h¢’.(hg - 0,5.h¢”)
= 145x102x10x(32 - 0,5x10)= 3993300kgcm = 39933 kgm
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Taco M =1080 (kGm) < M, =39933 (kGm) nén truc trung hoa di qua canh, tinh toan
theo tiét dién chir nhat by’ xh=102x35 cm,
M 108000

OCm = 2 = 2
R,b; h,?  145x102x32
=> ¢ =05.0+,/1-2a;, =0,996

Ag= M 108000 _ .0
R.Ch,  2800x0,996x32

Chon thép: 2414 c6 A, = 3,08 (cm?)

< 0020,439

Kiém tra ham luong cdt thép :

% = s x100ys= 308

———*100%=0,25% > ppyin = 0,05%
b*h, 22*57

* Tinh thép chiu moé men dm tqi go”'i Vvoi gid tri lon nhat:  Mg=-5,37 tm
Tinh véi tiét dién chit nhat 22 x 35 cm

Chon chiéu day 16p bao vé: a=3cm, hy=35-3=32cm.

Ta co:
“n = Rb.tfhoz B 14252233?22 =016 < =043
=> ¢ =05.(+/1-2a, =0,91
A = M 537000 _ 6.5 cm?

R.Ch,  2800x0,91x32
Chon thép: 2422 c6 A, =7,6 (cm?)

Kiém tra ham luong cdt thép :

A
W= —5 _x0096=_0
b*h, 22%32

*100%=1,1% > i, = 0,05%
4.3. Tinh c6t thép dam tang 4
Tinh cot doc dim nhip BC(phdn tir 28)
Kich thudc : 35x22 cm
Gia thiéta =3 cm ,hy = h - a = 35-3=32 cm
Tur bang to hop chon ra c@p ndi luc nguy hiém sau:
Moémen dau trai: Mc= -2,52 tm
Momen dau phai: Mg= -3,37 tm.
Momen duong 16n nhat M= 1,02 tm

Bé rong canh dua vao tinh toan : by =b +2.S,
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Trong d6 Sc khong vuot qua tri sé bé nhat trong 3 gié tri sau:
MOt ntra khoang cach giira hai mép trong ctia dam:
0,5.(3-0.22) =1,39 (m)

e MOt phan sau nhip tinh toan ctia dim: % x2,4 =04 m

e 6h,: (v6ihe 1a chidu cao canh iy bang chiéu day cua ban
6xh.=6x0,1=0.6 (m)

= by =22+2x40=102 (cm)
Gia thiét a=3 cm = hy=235-3=32(cm)
Xac dinh vi tri truc trung hoa:

Ms = Ry.bs’ .hs’.(hg - 0,5.h¢")

= 145x102x10x(32 - 0,5x10)= 3993300kgcm = 39933 kgm
Taco M =1020 (kGm) < M, =39933 (kGm) nén truc trung hoa di qua canh, tinh toan
theo tiét dién chit nhat by xh=102x35 cm.
M 102000

OCm = 2 = 2
R,b,.hy}  145x102x32
=> ¢ =05.0+,/1-2a;, =0,996

Ag= M 102000 _ g0
R.Ch, 2800x0,996x32

Chon thép: 2414 c6 A, = 3,08 (cm?)

< 0020,439

Kiém tra ham luong cdt thép :

3,08

no% = ﬁ*100%=22757*100%:0,25% > Umin = 0,05%
0

* Tinh thép chiu mo men tqi g(fi Vo1l gid tri lon nhat:  Mg=-3,37 tm
Tinh véi tiét dién chit nhat 22 x 35 cm

Chon chiéu day 16p bao vé: a=3cm, hy=35-3=32cm.

Ta co:
“n = Rb.tfhoz B 14252239?22 = 0,103 < @ =0,439
=> £ =054+ [1-2a, =094
A= M 337000 _ 5 2

R.Ch,  2800x0,94x32
Chon thép: 2418 cd A, =5,09 (cm?)
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Kiém tra ham lugng cot thép :

u% = b’:—;*m%z%*m%:m% > Limin = 0,05%
0

+ Tinh toan cdt thép doc cho cac phan tir 25 26, 27, 28, 29, 30 (cac phan tir
dam hanh lang). Do ndi luc ctia phan tir 25 14 16n nhat va chénh 1éch noi lyc tir phan tir
25 dén phan tir 27 1a khong nhiéu nén ta bd tri thép cho dam hanh lang tir phan tir 25
dén 27 1a gibng nhau va tir phan tir 28 dén 30 1a gidng nhau.

+ Tinh toan cdt thép doc cho céc phén to 20, 21, 22, 23, 24, tuwong tu véi cach

tinh toan ctia phan tir 19 nén ta lap thanh bang thdng ké.

Ky hiéu | Tiétdiéen |M bxh O ¢ A (cm?) |
Phan tir (T.m) | (cm) (%)
Dam20 |GoiC,D |18,02 |22x60 |0,174 0,904 |[12,5 0,99
Nhip giita | 8,01 142x60 |0,0120 |0,994 |5,05 0,42
Dam2l |G6iC,D [1501 |22x60 |0,145 0,921 |10,21 0,81
Nhip giita | 8,89 142x60 |0,0132 |0,993 |5,61 0,44
Dam?22 |GoiC,D |11,03 |22x60 |0,106 0,944 |7,32 0,58
Nhip giita | 10,03 | 142x60 |0,0150 |0,992 |6,14 0,51
Dam23 [Go6iC,D |9,31 22x60 | 0,090 0,953 |6,12 0,49
Nhip gitta | 9,71 142x60 |0,0145 |0,993 |6,13 0,49
Dam24 |GoiC,D |3,97 22x60 | 0,038 0,981 |[253 0,2
Nhip giita | 8,18 142x60 |0,0122 |0,994 |5,16 0,41

Tinh cét dai:

Lay gia tri 16n nhat trong cac gia tri Quax dé tinh toan va bd tri cbt dai cho dam:
Qmax = 13900 kG

+ B& tong cap do bén B20 co:

R, = 14,5 MPa ; Ry = 1,05 MPa.; E,=3.10* MPa

+ chon a= 3cm -> hy=h-a= 60-3= 57cm

+Tinh

Qomin = Pb3 (11 @n). Rpt.b.ho

= 0,6x1x10,5x22x57 = 7900,2 KG
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= Phai tinh cét dai

+ Kiém tra didu kién cuong do trén tiét dién nghiéng theo tng suit nén chinh:
Q<0,3.pw1.0p1.Rp.b.hg

Do chua bd tri ¢t dai nén ta gia thiét Pw1-Pp1=1

Ta c6: 0,3.Rp.b.hy=0,3.145.22.57=54549daN >Q=13100daN : Dam du kha ning

chiu cat theo tiét dién nghiéng.

+ Tinh cbt dai
My= @bz (1+ ¢f + @r). Ror.b.ho’
= 2x1x10,5x22x57° = 26334 KG.cm

M,.Ry,n.7zd,"  26334x1750x2x3,14x6>

C6 S''=
Q.. 139007

=54 cm

_ 0o, 0, Ry’ 15x1x105x22x57% _
Smax— = - 81Cm
Qra 13900

Pau dim Sy < (g . 50) = (20; 50)
vay chon thép dai & dau dam 1a ¢6 v&is =20 cm
Giita dim Sy < (?; 50) = (45: 50)

Vay chon thép dai giira dam 1a @6 vo1s =40 cm
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CHUONG 5. TINH TOAN COT

5.1. SO liéu dau vao
Chon vat liéu:

Tiét dién cot bxh = 22x45 cm va bxh =22x35 cm
Chiéu cao cdt [=3.6 cm
Vat liéu: Bé tong B25 : R, = 14,5 Mpa
Rbt = 1,05 Mpa
C6t thép nhom All: Rs =Rsc= 280 MPa, Ry = 225 Mpa
£r=0.595, a r=0,418
5.2. Tinh cot thép cot ting 1
* Nhdn xét:
bé don gian trong viéc tinh toan va tién loi trong thi cong ta co thé tinh toan cot
nhu cdu kién chiu nén 1éch tam c6 ¢t thép dbi xing .
Tir két qua cua bang t6 hop ndi luc, mdi phan tir cot ¢6 12 cip ndi luc (M,N) 6 2
tiét dién chan cot & dinh cot. Ta s& chonra 3, 4 cap co:
+ Momen 16n nht.
+ Luc doc 16n nhat.
+Ca M,N deu 16n.
+ D9 l1éch tam eq 16N
Ddi v6i cap ndi luc ndo ta ciing tinh cot thép ddi xtimg & cdp ndo cd Ag 16n nhat thi
chon.
- So @6 tinh cua cot 1 dau ngam, | dau khép nén chiéu dai tinh toan cua cot 1a
lb=0,7H
+Tang : H=3,6m — 1;=0,7x3,6 =252 m
xét ti s6: A = lo/h =252/45
+Ting 1 :A=56<8
Nhu vay cac cot déu co A < 8 nén ta khong xét dén anh hudng ciia uén doc, lay
n= 1 dé tinh toan.
Cot dugce tinh theo tiét dién chiu nén 1éch tam dat cot ddi xung.
5.2.1. Cét truc C tang 1 (phan tir 56 7)
Kich thuéc tiét dién:b x h = (22x40) cm
Chon a=a'=3cm—>h,=h-a=37cm
Z:=hy-a=37-3=34cm
Do 1&ch tam ngﬁu nhién:
e, = Max (1/600.H ;1/30.h¢ ) =
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=Max (1/600.360;1/30.45)= Max(0,6; 1,5) =1,5(cm)

stt | Ky hi¢u ¢ biac M(T.m) N(T) e:=M/N | e,(cm) | e=
bang to diém max(er;e,)
hop
1 7-9 Crmax 11,09 94,74 11,7 1,5 11,7
2 7-9 IM | max 11,09 94,74 11,7 1,5 11,7
3 7-14 IN 10,3 110,64 9,3 15 9,3
*) Ciap 1, 2:
+ D0 1éch tam tinh toan:
e=n.eg+05h-a=1x11,7+05x40-3=28,7cm
+ Chiéu cao ving nén:
= N _ 94740 _,95 00
R,xb  145x22
— X> £Rr.hg=0,595x 37 =22 cm
Say ra truong hop nén 1éch tdm bé
Tinh chinh x4c “x” bang cach giai phuong trinh bac 3:
X3+a,. X2 +a; X+2,=0
voir  a;=-(2+ & ).hp= -(2+0,595)x37 = - 96,02
_ 2.Ne 2 —
o= g & £ s
= 2X94TA028T 5 ) 595 372+(1-0,595).37.34= 3843,33
145x22
=N Bese + €5 7, B, _ —94740x px28,7x0,595+ €—0,595 337 x34
0 R, b 145x22
=-49617,98

Giai phuong trinh bac 3 = x = 36,6 cm
—> x=36,6 > étho
+ Dién tich c6t thép yéu cau:

- _ Ne-R,bx(h,—0,5%) _ 94740x287 —145x22x36,6x €7 —0,5x36,6 _
s R.Z. 2800x34

=56 cm?

As = AS = 5’6 Cm2
+Kiém tra ham luong cot thép:
Xac dinh gia tri ham lugng cdt thép tdi thiéu theo d6 manh A
l, 252 _

= ly = = =
0,288b 0,288.22

r
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= L€ (35 + 83) => pmin= 0,2%

u% = b’:—sm*mO%:%*mO%:o,(aS% > i
*) Cip 3:
+ D0 léch tam tinh toan:
e=mn.eg+t05h-a=1x93+05x37-3=248cm
+ Chiéu cao ving nén:
- 00 57
— X > £r.hg=0,595x 37 =22,2 cm
Say ra truong hop nén 1éch tdm bé
Tinh chinh x4c “x” bang cach giai phuong trinh béc 3:

X3+, X2 +a; X+2,=0
voi:  a;=-(2+ £ ).ho= -(2+0,595)x37 = - 96,2

2.N.e 2 _
N o€ (- £ iz

a;—

= 21100406248 5 0,595.37%+(1-0,595).37.34= 3904,18
145x22

_-N.Re& +€=& Z, By _ —110640x Px24,8x0,595+ €~ 0,595 337 x34
R, b 145x22

=-52472,42
Giai phuong trinh bac 3 = x =35,9cm
- x=359 > £ h,

do

+ Dién tich cbt thép yéu cau:

A N.e—R,bx(h,~0.5%) _110640248-145x22x359x €7-05x359 _ ;. ¢ .2
s R.7. 2800x34 ’
A.= A.=59cm?

+Kiém tra ham luong cdt thép:
Xac dinh gia tri ham lugng cdt thép tdi thiéu theo d6 manh A
A= |_0: ly = 252 =
r 0288b 0,28822
2 A€ (35 + 83) => pmin= 0,2%

W% = 1 xq0004= 29

o h 22—*37*100%=0,72% > Umin

Ta théy cap noi luc 2 can lugng thép lon nhét vi vay ta chon b tri thép cho cot.
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— Ag=5,9cm?. Chon 2® 20 ( As = 6,28 cm?)
2020 5

@
4{ (/6a150

2 (520 ®

220
5.2.2. Tinh todn cét thép cho phén tir cét truc B (S6 13) :22x35 cm
Kich thudc tiét dién:b x h = (22x22) cm

Chon a=a'=3cm—>h,=h-a=19cm

Z:=hg-a=19-3=16cm
D6 léch 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)

stt | Ky hi¢u o bac M(T.m) N(T) e:=M/N | e,(cm) | e=
bang t6 diém max(e1;e,)
hop
1 13-10 Eimax -1,72 15,6 11 0,73 11
2 13-9 |M ] max 1,86 37,32 5 0,73 5
3 13-14 IN|max 1,7 41,25 4,1 0,73 4,1
*) Cap 1:

+ D3§ 1éch tam tinh toan:
e=n.eg+05h-a=1x11+05x35-3=255cm
+ Chiéu cao ving nén:
_ N 15600 _ 00
R,xb 145x22

— X<2a=2x3=6cm
Say ra truong hop nén 1éch tdm 16n dac biét
+ Dién tich c6t thép yéu cau:
A =N €-Z, _ 15600x€55-16_
s R,.Z, 2800x16

A.=A.=331cm’

+Kiém tra ham luong cot thép:
Xac dinh gia tri ham lugng cdt thép tdi thiéu theo d6 manh A
oo b 252 _
r 0288b 0,28822
2 A€ (35 + 83) => pmin= 0,2%

=331 cm?
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% = 2 %1009%= 3L %1009%4=0,79% >
b*h, 22*19
*) Cap 2:
+ D3 1&€ch tam tinh toan:
e=n.eg+05h-a=1x5+05x35-3=19,5cm

+ Chiéu cao ving nén:

(= N _37320 _

R,xb 145x22

—>X> Erhg=0,595x19=11,3cm

Say ra truong hop nén 1éch tam bé

11,7 cm

Tinh chinh x4c “x” bang cach giai phwong trinh béc 3:
X3+a,.X+a, X+2,=0
voi:  a=-(2+ fR).h(): -(2+0,595)x19 = - 49,31

2.N.e 2 _
N2 £ i £

_ 2x37320x19,5
C 145x22
_-N.Re& +€=& Z, h, _ —37320x Px19,5%0,595+ €~ 0,595 319 x16
R, b 145x22
= -5784,02
Giai phuong trinh bac 3 = x =20,2 cm

> x=202 > £ |,

a;=

+2.0,595.19°+(1-0,595).19.16= 1008,97

do

+ Dién tich c6t thép yéu cau:
- _Ne-R,bx(h,—0,5x) _ 37320x19,5-145x22x20,2x €9 0,5x20,2_
s R.Z. 2800x16
A.= A, =34cm’

+Kiém tra ham luong cdt thép:

=34 cm?

Xéc dinh gia tri ham lugng cdt thép tdi thiéu theo do manh A
A= I_O = IO = 252 =39
r 0288b 0,28822

A€ (35 + 83) = min= 0,2%

A

% = —5 *100%=—>%_ %100%=0,81% > 1,
b*h, 22*19

*) Cap 3:

+ D0 léch tam tinh toan:

e=m.e+05h-a=1x41+05x19-3=10,6cm
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+ Chiéu cao ving nén:
(= N _ 41250 _
R,xb  145x22

—>X> ERhg=0,595x19=11,3cm

Say ra trudong hop nén 1éch tam bé

12,9 cm

Tinh chinh x4c “x” bang cach giai phwong trinh béc 3:
X3+a,. X2+, X+a,=0
voi:  a,=-(2+ fR)-ho: -(2+0,595)x19 = - 49,31

2.N.e 2 _
N2 £ i §

_ 2x41250x10,6
145x22
_-N.Re& +€=& Z, h, _ —41250x px10,6x0,595+ €~0,595 319 x16

R, b 145x22
= -4201,86
Giai phuong trinh bac 3 = x =20 cm
—»>x=20 > £ h,

ai;=
+2.0,595.19%+(1-0,595).19.16= 826,8

do

+ Dién tich c6t thép yéu cau:

- _Ne-R bx(h,-05X) _ 412501106 -145x22x20x€9-05%20 _ . o
s R.Z. 2800x16 ’
As = AS = -3’1 sz
=> khong can phai dat thép

Ta thay cap noi luc 2 can luong thép 16n nhat vi vy ta chon bd tri thép cho cot.
— Ag=3,4cm?. Chon 2 18 ( As = 5,09 cm?)

218

J ij'Wﬂ%<@
®
| o 218

5.3. Tinh c6t thép cot ting 4
5.3.1. Cét truc C ting 4 (phan tir 6 10)
Kich thudc tiét dién:b x h = (22x30) cm
Chon a=a'=3cm—>h,=h-a=27cm
Z:=hg-a=27-3=24cm

Do 1&ch tam ngﬁu nhién:
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e, = Max (1/600.H ;1/30.hc ) =
=Max (1/600.360;1/30.30)= Max(0,6; 1) =1(cm)

stt | Ky hi¢u ¢ bac M(T.m) N(T) e:=M/N | e,(cm) | e=
bang t6 diém max(er;e,)
hop

1 10-10 max 6 42,45 14,1 1 14,1

2 10-9 |M ] max 6,1 43,58 14 1 14

3 10-12 N max 5,95 50,5 11,8 1 11,8

*) Cap 1:

+ D3§ 1&€ch tam tinh toan:
e=n.eg+05h-a=1x141+05x30-3=26,1cm
+ Chiéu cao viing nén:
X = N _ 42450 _
R,xb 145x22

— 2.a<x< é:RhO: 0,595x27 = 16,1

13,3 cm

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

+ Dién tich cot thép yéu cau:

N.(e— h, +’2(J 42450x[26,1—27+12'3j

= = =3,6 cm?
As R,.Z, 2800x24

A=A, =36 cm’

+Kiém tra ham luong cdt thép:
Xéc dinh gia tri ham lugng cdt thép tdi thiéu theo do manh A
oo b o252 _ o
r 0288b 0,28822
A€ (35 + 83) => pmin= 0,2%

1% = 1 *100%= 38 %100%=0,61% > 11,
b*h, 22%27

*) Cap 2:
+ D0 1éch tam tinh toan:
e=1n.6+05h-a=1x14+05x30-3=26cm
+ Chiéu cao viing nén:
= N _ 43580
R,xb 145x22

— 2.2’ <x< é:RhO: 0,595x27 = 16,1

= 13,66 cm

Say ra truong hop nén I¢ch tdm 16n thong thuong
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+ Dién tich c6t thép yéu cau:

N.(e— h, +’2() 43580x(26—27+ 13’66j

= = =3,8 cm’
As R..Z, 2800x24

A=A, =38cm’

+Kiém tra ham luong cdt thép:
Xéc dinh gia tri ham luong cdt thép toi thiéu theo do manh A
oo b o252 _ o
r 0,288b 0,28822

1% = A wq0094=_ 38

b*h, P *100%=0,64% > Lmin
*) Cap 3:
+ D9 léch tam tinh toan:
e=n.ep+05h-a=1x118+05%x30-3=238cm
+ Chiéu cao ving nén:
X = N _ 50500
R,xb 145x22

— 2.2’<x< & ,=0595x27 = 16,1

=15,8cm

Say ra truong hop nén Iéch tdm 16n thong thuong

+ Dién tich c6t thép yéu cau:

N.(e— h, +’2() 50500x(23,8—27+ 152’8J

.= = =3,5 cm’
As R.Z, 2800x24

As = As = 3’5 sz

+Kiém tra ham luong cdt thép:
Xéc dinh gia tri ham lugng cot thép tdi thiéu theo do manh A
A= I_O: ly = 252 =39
r 0,288b 0,28822
=2 L€ (35 + 83) => ppmin= 0,2%

% = 5 %1094

%100%=0,6% > iy
b*h, o7 o 0 070 Hmin

Ta thay cap noi luc 2 can lugng thép 16n nhat vi vay ta chon bé tri thép cho cot.
— Ag=3,8cm?. Chon 2 @ 18 ( As = 5,09 cm?)
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218 o
o Jeats0 &
©)

o 218

* CAC phan ttr cot truc D,C,B tang 4,5,6 déu dugc b tri nhu cot da tinh trén.
* Tinh cbt thép dai cho cot
+ Pudng kinh cdt dai
P> (%,Smm) = (20/4,5) = 5 mm. Ta chon cdt dai ¢6 nhom Al
+ Khoéng cach cdt dai ““s”
- Trong doan ndi chong ¢t thép doc
s < (10¢min;500mm) =(10.18,500mm) = 180 mm

Chon s = 150 mm.
Cac doan con lai

s < (15¢min ;500 mm) = (115.18 ;500 mm) =270 ( mm )
Chon s =200 mm
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CHUONG 6. TINH TOAN CAU THANG BOQ TRUC A-B

6.1. So' d0 tinh va sb liéu.

s 3600 1600 |

P
x i N

I I !

S| , i i

Ao BAN U w |

— THANG L >

! I z |

=) CTI ! o) |

% S | i g E gi

on (o8] T i Z g)\ 2}

‘ CT2 | z |

=1 N g |

al BAN P o

—| THANG L |
i 1 1

{} f 1)
+ Cau thang c624 bac, hb:lSCm:SO cm 7

Vit liéu: Bé tong B25
R,=145KG/cm?, R,=10.5 KG/cm?
+ Cbt thép dung nhom Al; All
Ra=2100KG/cm?, Ra;=2700KG/cm?

Kich thwoe
Sin o= L =0.447 ;
\/3.6%+1.8°
cosa= L =0,894
18 +3,6°

+ Céu tao bac thang.
- Lop granit6é day 2 cm
- Viraloét day 6=1,5cm

Bac xay gach
Vira trat 6=1,5cm
Ban BTCT hy=10cm

6.2 Tinh dan thang.

6.2.1. So do tinh.
l,= 3.6/0.894 = 4.02 m
[,=1,5m

Xét ty s6 1,/1;=4.02/1.5=2.68>2
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Ban 1am viéc theo 1 phuong. Cat 1 dai ban c6 bé rong 1m
6.2.2. Tdi trong.
a. Tinh tai
1/Trong luong ban than
g1 = Ny,b.h=2500*1.1*1 *0.1 =275 kg/m
2/Trat bung thang
g> = nyyb.h,=1800*1.3*1*0.015 = 35.1 kg/m
3/ Téi trong bac gach
0s = 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
P =300*1.2=360 kg/m
Téng tai trong :
q =275+35.1+135.4+86.72+360 = 892.2 kg/m
Tai tdc dung vuong goc voi dan thang
i = (.c0s0:=0.8922*0,894=0,757 T/m
6.2.3. Noi luc.
So d6 tinh.
Ban thang duoc tinh theo nhu dim don gian chiu tai trong phan bd déu.
Chicu dai tinh toan: )
1=1,5m .
_ ql* _ 0757x15’

M, =0,213 Tm 1500

8

2 2
M= Gl _075PAS” g 579 ,/

24 24 T2,

6.2.4. Tinh todn cét thép.
Dung cbt thép nhoém Al Rx=2250KG/cm?
Bé tong B25, R,=145 KG/cm?
Chon chiéu day ban thang h=10cm, a=1,5cm, hy=8,5Ccm

+ Tinh toan cdt thép tai gbi (cdt thép am)
L __ M __ 21300
" R,bh,® 145x100x8,5*

=> £ =05.4+ /1= 22, =0,989

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

=0,02< a(=0,439
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A= M 21300 4 150y

R.Ch,  2250x0,989x8,5
Ta chon thép $6a200 (mm); c6 A . =1,42cm?

Tai nhip gié tri momeI}‘ &hé hon tai gbi nén ta chon thép $6a200 (mm).

ﬂy qb ﬂb qb
$6a200 3 ) $6a200
Z:'.'.m N A W
S $6al30 . 962200
220 1500 110
| K]
BAN DAN THANG

6.3. Tinh con thang.
Ta tinh con thang nhu 1a ddm don gian gbi 2 dau 1én dam chiéu nghi va dam chiéu
toi.
6.3.1. Kich thudoc.
Chon tiét dién c6n thang: b*h=110*250 mm
Thoa man hy= (1/15+1/8)ly
b= 8 +15cm
6.3.2. Tdi trong.
+ Tai trong ban than
q,;=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
0:=1,1*0,06=0,066T/m
+ Trat con
04=1.800*1.3*0.01*(0.25+0.11+0.15)=0.012 T/m
Téng tai trong tac dung 1én c6n thang
g= g;+02+03=0.076+0.669+0.066+0.012 =0.803 T/m
Quy vé tai trong vudng goc véi con
0w=q.cosa=0.803 *0.894=0,698 T/m
6.3.3. Xdc dinh ngi luc.
Momen cua con thang duoc tinh nhur ddm don gian 2 dau gbi
tra cO: Mpax= qtt|2/8
Iy = 3,6/0.894 =4,02 m
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Luc cét Q duoc tinh bﬁng cong thirc: Qmax=0yl/2

2 * 2
M= Q! _ 0,698*4,02 _ 121 Tm
8 8
Q:anI 0 6982*4, 02 1401

6.3.4. Tinh todn cét thép con thang.
+ Thép chiu lyc chinh :

5600

Dung thép nhém All, R, =R, = 2800KG/cm?
+ Thép dai:  Dung thép AI, R,=2250KG/cm?

}H

R,=1750Kg/cm?

Bé tong B25, R,=145 KG/cm%* R,=10.5 KG/cm?

Ve

h=25cm. Chon I6p bdo v¢ : a=2cm

— hy=25-2=23cm WW:M/

M 121000
R, b.h,> 145x11x23*

=> £ :O,5.(+,/l—2am / =0,922

Az M 121000 000
R.Ch, 2800x0,922x23

Chon thép: 1418 c6 A = 2,54 (cm?)

=0,143< 2(=0,439

m =

Kiém tra ham luong cdt thép :

2,54

1% = bA *100%= 777 *100%=1% > pn = 0,05%

hO
Thép phia trén dat 1614
+ Tinh cot dai cén thang.
Qmax=1.19T

+Tinh

Qomin = Pb3 (1+ @n). Ryr.b.ho
= 0,6x1x10,5x11x23 = 1594 Kg > Qmax=1190 Kg

= Khong phai tinh cdt dai

Chon cét dai theo céu tao ¢#6véi khoang cach s= min(0,5h ; 150) =150mm.
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) BO TRI THEP CON THANG
6.4. Tinh toan ban chiéu nghi.

6.4.1. So dé tinh va kich thudc.
l,,/1,,=3,6/1,6=2,25 > 2 =>Tinh toan theo ban loai dim
- PBé tinh toan cit 1 ban rong b = 1 m theo phuong canh ngan.
Nhip tinh toan: 14=1,6-0,22/2=1,49m
6.4.2. Tai trong.

Tinh tai.
Stt | Vat liéu Y(T) N d(m) Tai trong (T/m)
1 | Lép gach lat 1.8 1.1 0,015 0,0297
2 | Viralot 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?)
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 Im = g= 0,68*1=0,68 T/m.
6.4.3. Ngi luc.
Quan niém tinh toan: Coi dai ban nhu mét dam don gian 1 dau ngam, 1 dau khép, 1

dau ké 1én tuong,1 dau ké 1én dam chiéu nghi.
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-Xac dinh ndi luc:

) 2 q=0,68 T/m
M= = 0884 0,137 Tm NERRRRNRRRRRRN
6.4.4. Tinh todn cét thép. /77777
Chon chiéu day ban h=10cm, a=1,5cm, hy=8,5cm 400
Taco: a, =—M 18700 _ 013 < ¢ 4=0,439 |

R, bh? 145x100x8,5°

=> £ =054+ I-22, =0,993

Ags M 13700 oo
R.Ch, 2250x0,993x8,5

Kiém tra ham luong cbt thép :

1% = L*lOO%:% *100%=0,08% > iy = 0,05%

b*h,

Ta chon thép $6 a200 c6 A, =1,41 cm?

6.5. Tinh toan dam chiéu nghi.
6.5.1. Kich thuwéc
Dam chiéu nghi duoc ké 1én tudong chinh coi nhu 12 lién két khop.
M6 men & nhip ldy nhu v6i dam don gian
Chon kich thuéc dam :
h¢=(1/8+1/20)3600=(475+180)mm —Chon hg=300mm, byg=220mm
6.5.2. Tdi trong.
Tdi trong phdn bé 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
$=1.6/(2*3.6) =0.27
9,=0.68*(1-2*0.27°+0.27%)=0,594 T/m
+ Tai trong tong
0=0:1tg9,=0,165+0,594=0,759 T/m
Tdi trong tdp trung : tr ddm cbn truyén vao
q*4.02*cosar  0,759*4,02*0,894
2 2

=1.093T

p:

Nhip tinh toan 14y bang tim gbi tya 1én tuong
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6.5.3. Noi luc.

Phan lyc tai gbi : R =p + ql/2=1.093 + 0,759%3,6/2=2.46 T

Mo men giira nhip:

Mma=R1/2 — p0.38/2-q1%/8=2.46*3.6/2-1.093*0.38/2-0.759*3.6*3.6/8=2,991 Tm

Qmax=R=2.46T
1.093T 1.093T

0.759T/M
1380
M=2.991 TM

6.5.4. Tinh todn cét thép.
Bé tong B25, R,=145KG/cm?, R,=10.5 KG/cm?
Cbt thép nhém All. R=R,=2800KG/cm?
dai AL R, =2250KG/cm?
a. Tinh cot doc chiu luc.
Chon 16p bao vé a=3cm — hy=30-3=27
L __M 299100
" R,bh,® 145x22x27°

=> ¢ =05.(+1-2a, =093

Agz M 299100 .00
R.Ch, 2800x0,93x27

=0,128< ¢ (=0,439

Kiém tra ham luong cdt thép :

% = 5 *100%= 424 %100%=0,7% >y = 0,05%

b*h, 22*27

Chon 2418 As= 5.09 cm?
Cot thép cAutao Ag> 10% Agmax => Chon 2914 lam cdt gia
b. Tinh cot dai:
Qmax=2,46 T
+ Kiém tra diéu kién han ché:  Q < KoR,bhg
KoR,bh=0,35*85*22*27=16065 KG > Qpax =2460 KG.Thoa man diéu kién han ché
+ Kiém tra diéu kién tinh toan:  Q<0,6Rbhy
0,6Rybhy=0,6*7,5*22*27=2530 KG > Qua= 2460KG
Vay bétong du kha niang chiu luc cat.
Chon cdt dai theo cau tao ¢6vai khodng cach s= min(0,5h ; 150) =150mm.
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6.6. Tinh toan dAm chiéu téi.
6.6.1. Kich thuoc
Dam chiéu t6i dugc tinh theo so d6 dim don gian 2 ddu ngam chiu luc phan b déu voi
nhip 1= 3,6m:
Chon kich thuéc dam:
h¢=(1/8+1/20)3600=(475+180)mm —Chon hy=300mm, by=220mm

6.6.2. Tdi trong.

Tdi trong phdn bé 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 chiéu nghi truyén vao

$=2.3/(2*3.6) =0.42

9,=0.68*(1-2*0.42°+0.42°)=0,49 T/m

+ Tai trong tong
0=9:+g,=0,165+0,49=0,656 T/m

Tdi trong tdp trung : tr dim c6n truyén vao
q*4.02*cosax  0,656*4.02*0,894

2 2

Nhip tinh toan 14y bang tAm gbi tya 1én tuong

6.6.3. Noi luc.

- Lyc tong cong:

Muax = p*(3,6 - 0,38)/2 + ql */16 = 0,945%(3,6-0,38)/2 + 0.656*3.6°/16=2,45 Tm
Qmax =p +0l/2=0.945 + 0,656*3,6/2 =2.126 T

=0.945T

p:
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, 0.945T
6.6.4. Tinh todn cot thép.
Bé tong B15, R,=85KG/cm? R\=7,5 KG/cm?
Cét thép nhom AlLL R,=R,=2700KG/cm?
ot thép n ?m =R, : ) a
dai AL Ry =2100KG/cm ‘H ﬂ
c. Tinh cot doc chiu luc. | 3600 |
K 4
Chon 16p bao vé a=3cm — hy=30-3=27 ”HN {(m
R,bh,?  85%22%27 TP
= M__ 245000 = 4.45cm?
RN, 2700*0,867*27
_ 4.45*100%

Ham luong cot thép = =0.86% > mm=0,1%

22*27

Chon 2418 F,=5.09 cm?

Cot thép cdutao Ag> 10% A,max => Chon 2¢14 lam cot gia
d. Tinh cot dai:

Qma=2,126 T

+ Tinh Qomin = Pv3 (1 @n). Rur.b.ho
= 0,6x1x10,5x22x27 = 3742 Kg > Qnmax=2126 Kg
= Khoéng phai tinh cot dai
Chon c6t dai theo cau tao ¢6 voi khoang cach s= min(0,5h ; 150) =150mm.
2014 $6a150 9

27 o 2 vy
| |

7 2 3| G
!

300

220
3600 l—jf—‘L
DAM CHIEU TOT @
2¢14 D 2¢14 @
& L] J J
S S
> $6a150 > $6a150
® [ ] ] [ |
2
2418 ® 2¢18 5
220 220
CAT 2-2 CAT 3-3

Nguyén Hoang Hai — XD1401D -55-



Truong THPT Ly Thuong Kiét — Ha Noi

CHUONG 7. TINH TOAN NEN MONG

Noi dung tinh toin méng:
* Panh gia diéu kién dia chit cong trinh ,dia chat thuy vin
* Xac dinh tai trong tac dung xudng méng,tim t6 hop bat loi
* Chon d6 sau dat dé mong
* Chon loai coc,chiéu dai ,kich thuée tiét dién phuong phap thi cong
* X4c dinh strc chiu tai cia coc theo vat liéu lam coc va theo dat nén
* Xac dinh s6 luong coc trong méng ,kiém tra luc truyén xudng coc
* Tinh toan nén theo trang thai gi¢i han thir nhat
* Tinh toan do bén dai coc
7.1. S0 liéu dia chit :
- S6 lidu dia chat dugc khoan khao sat tai cong truong va thi nghiém trong phong két
hop v6i s6 lidu xuyén tinh cho thiy dit nén trong khu xay dung co 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 cac chi tiéu co 1y nhu sau:
W | Wp | Wy 4 @ c Jc N
% [ % | % |T/m®| A | do | kG/cm®* | MPa
36,5 | 451|259 | 1,86 | 269 | 6,2° 0,15 0,99 7

Tur do co:
- H¢ 56 rong ty nhién: e, = Az, 1+ W) —-1= 2,69.1.1+0,365) -1=1
4 1,86
- Chi s6 déo: A= W,i- Wy = 45,1- 25,9 =19,2= Lép 2 1a 16p dat sét.
- Do sét: p=W-W, 365-259 0,552 = Trang thai déo mém.

A 19,2
- M6 dun bién dang: q.= 0,99MPa =9,9 kg/cm® = E = agq.=5.9,9=49,5 (kg/cm?)
(Sét déo mém chon o =5)
-Lép 3 : Sét déo mém day 3m va c6 cac chi tiéu co Iy nhu sau:
W | Wn | Wy Y ® C Jc N
% [ % | % |T/m®| A | do6 | kG/cm®* | MPa
40,2 | 425 | 23 1,8 | 2,68 | 6,8° 0,14 0,86 8

Tw d6 co:
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_ Ay, W)  2,68.1.(1+0,402)

- Hé sb rong tu nhién: e, -1=11
4 1,8

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

- Do sét: B= W;W" = 40’12’_523 = 0,68 = Trang thai déo mém.

- M6 dun bién dang: q.= 0,86MPa =8,6 kg/cm® = E = arg. = 5.8,6 = 43 (kg/cm?)
(Sét déo mém chon o =5)

-L6ép 4 1 Cat bui day 3m va c¢6 cac chi tiéu co 1y nhu sau:

Trong dat cac c¢& hat d (mm) chiém (%) W| A | Q
1+2 [ 0,5+1 | 0,25+0,5 | 0,1+0,25 | 0,05+0,1 | 0,01+0,05 | 0,002+0,01 | % MPa
5 | 65 17 19 28,5 13 9,5 17 [ 2,63 | 4,4

- Luong hat ¢6 ¢6 >0,25mm chiém: 5+ 6,5+ 29+ 17 =47,5% > 75% = Dat cat bui
- Strc khang xuyén tinh:q.= 4,4MPa = 44 kglcm?, ¢ = 13,5% ¢, =0,65

A7,(1+0,01W)  2,63.1.(1+0,01.17)
4 e+ 1 0,65+ 1

- M6 dun bién dang: q.= 4,4MPa = 44 kglcm*= E = aq, = 2.44 = 88 (kg/cm?)
(Cat bui chon ¢ =2)

-L&p 5 : Cat hat vira day vo cung va c6 cac chi tiéu co 1y nhu sau:

- Dung trong tu nhién: =1,7(T | m%)

Trong dat cac ¢& hat d (mm) chiém (%) W| A e
1+2 | 0,5+1| 0,25+0,5 | 0,1+0,25 | 0,05+0,1 | 0,01+0,05 | 0,002+0,01 | % MPa
9 | 255 28 16,5 13 7 1 191264 | 7,9

- Luong hat ¢6 ¢ >0,25mm chiém: 9+ 25,5+ 28 =62,5% > 50% —> DAt cat hat vira.
- Strc khang xuyén tinh:q.= 7,9MPa =79 kg/cm?®, ¢ =32°,¢, = 0,65

Ay, (1+0,01W)  2,64.1.(1+0,01.19)
4 oo+ 1 0,65+1

- M6 dun bién dang: q.= 7,9=79g/cm’* = E = ag, =2.79=158 (kg/cm?)
(Cat hat vira chon o =2)

—1,86(T / m?)
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T 7 0.60
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2500

L

SET DEO MEM
y=1,8 (T/m3)
E=43 (Kg/cm2)

3000

T

-] CATBUI
)1 v=1,7 (T/m3)
‘- | E=88 (Kg/cm2)

3000

L

1400

{ CAT HAT VUA

| v=1,86 (T/m3) 10.8
E=158 (Kg/cm2) #

7.2. Lwa chon phwong 4n nén moéng
7.2.1. Gidai phap mong cho cong trinh:

Vi cong trinh 1a nha nhiéu tdng nén tai trong ding truyén xudng moéng nhan
theo so tang 1a rat 16n. Mt khac vi chiéu cao nha twong dbi 16n nén tai trong ngang
tac dung la khé 16n, doi hoi mong c6 do 6n dinh cao. Do d6 phuong an moéng sau la
hop 1y nhit dé chiu duoc tai trong tir cong trinh truyén xudng.

+ Coc ép: Khong gy dn va gy chin dong cho cac cong trinh 14n can, coc
duoc ché tao hang loat tai nha may chét luong coc dam bao. May moc thiét bi thi cong

don gidn. Ré tién. Tuy nhién nd van ton tai mot s6 nhugce diem doé 1a chiéu dai coc ép
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bi han ché vi vay néu chiéu dai coc 16n thi khé chon may ép co du luc ép, diéu nay dan
dén kha nang chiu tai cua coc chua cao.
— Nhu vy tir cac phén tich trén cliing véi cac diéu kién dia chat thuy vin va tai trong
cua cong trinh ta lya chon phuong &n méng coc ép 1a hop ly.

- Du dinh dit coc sau 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, R,= 145 (kg/ cm?); Ry = 10.5 (kg/ cm?).
7.2.2. Tiéu chudn xdy dung:

DJ lun cho phép [s]=8cm.

7.2.3. Cdc gid thuyét tinh todn, kiém tra coc dai thép :

- Stre chiu tai cua coc trong mong dugc xac dinh nhu ddi véi coc don ding riéng
18, khong ké dén anh huéng ctia nhom coc.

- Tai trong truyén 1én cong trinh qua dai coc chi truyén 1én cac coc chir khong
truyén 1én cic 16p dat nam giira cac coc tai mat tiép xuc véi dai coc.

- Khi kiém tra cuong do cua nén dat va khi xac dinh do lin cua mong coc thi coi
mong coc nhu mot khi méng quy ude bao gdm coc, dai coc va phan dat giira cac coc.
7.3. Xac dinh sirc chiu tdi cia coc:

7.3.1. Theo diéu kién dit nén -
+ Xac dinh theo két qua thi nghiém trong phong (phuong phap thong ké):

o P
- Strc chiu tai ctia nén dat x4c dinh theo cong thue: P, = ;’l

N

Pgh= Qs+ Q. vaFs=14
- Ma sét giita coc va dat xung quanh coc: 0 =« ZMirl.hl.
i=1
- Luc khang miii coc: Q. =a,RF
- Trong do:
a0, hé s6 diéu kién 1am viéc ctia dat, v6i coc vudng va ha bang phwong phap

épnénlay o, =, =1.

F: dién tich tiét dién coc, F=0,25.0,25 =0,0625 m?.

U chu vi coc, u;=4.0,25 =1m.

R: strc khang giéi han ciia dét & miii coc: R=350(t/m?)

T lwc ma sat trung binh ctia 16p dat thir i quanh mat coc. Chia dét thanh cac

16p dong nhét, chidu day mdi 16p < 2mnhu hinh vé, ta lap bang tra dugc

7. (theo gia tri d¢ sau trung binh 1; cia mdi 16p va loai dat, trang thai dat).
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Loai dét Z; (m) Ii (m) T, (T)
Lép 2 Sét déo mém 2 1.6 1

3.55 1.5 1.25
5.05 1.5 1.35

, . 655 | 15 | 31
Lop 4 Cat by 805 | 15 | 32

Lop 5 Cat hat vira 9.5 14 4.3
=P, =1[(1,6.1+1,5.1,25+1,5.1,35+1,5.3,1 + 1,5.3,2 + 1,4.4,3)
+350.0,0625] = 40,4T

Lép3 | Sétdéo mém yéu

=P, :ﬁ:%:%&T
F. 14
e Chiéu sau mii coc 12 : 10.2m
e Chon mii coc dit vao 16p dat the 5
e Chiéu sau day dai 1a : 1.2m
e Chon duong kinh thép doc cua coc 1a : 14mm
e Chiéu dai cta thép neo vao dai la : 0,5m
e Chiéu dai cta coc yéu cau la : 9m
e Chiéu cao dai: 0.7m

e Strc chiu tai cua coc theo nén dat;

””” | HMM
i 11 L i LI
/ — = z% f%
@@ N O
b =,
I A g
1 Nile

,,,,, L — o
1 o
1 Te e
1 Q
| 9 o
| O
l o B (@
@ " @ o
| R
1 N
1 (@
i ~
e
| @) i
|

N
Q-
\V V V

PO XAC DINH SUC CHIU TAI CUA COC
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+Theo két qua thi nghiém xuyén tinh CPT:

ha
2:3 15.2 YFeT T3

—C(')Pd:&: Q. + Qs P :Qc+Qs
FS
-Trong do:
+Q. = K.q..F : strc can pha hoai cua dat ¢ miii coc.
+k : hé s6 phu thudc loai d4t va loai coc, tra bang 5.11 co k=0,5.
=>Q.=0,5.790.0,0625=24,7T.

+Qs = U.Z Dei . h; : strc khang ma sat cia dat & thanh coc.

a;

+0,; - hé s6 phu thudc loai dét va loai coc, bién phap thi cong, tra bang 5.11 c6:
oy =30, hy=1,6m ; ge; = 99 T/m?.

o =30, hy = 3m; ge = 86 T/m?.

03 =100, hg= 3m ; qc3 = 4,4Mpa = 440 T/m?.

o4 =100, hy= 1,4m ; gcs = 7,9 Mpa = 790 T/m?.

=> Q,= 1.(@.1,6+§3+@.3+@.1,4j = 44,69 (T)
30" 30" 100" " 100

=> Viy Py =24—2’7+£269:35,69T

+Xac dinh theo thi nghi¢m xuyén tiéu chuan SPT:

+
- Theo cong thurc Meyerhof: P = Q(2—3Q
Trong do:
+ Q. =mN F. la strc khang pha hoai cua dat & mii coc, v6i Ny, 1a tri s6 SPT cua

16p dét tai miii coc.
= Q. =mN, F.=400.25.0,0625 = 625kN

+ 0 = nuz N, la sttc khang ma sat cua dat & thanh coc, N; 14 tri s6 SPT cua 16p
i-1
dat thir i ma coc di qua.
(V6i coc ép cac hé s6 m= 400kN va n= 2)
=0, =2.1.(72,3+83+14.3+25.1,4) =234,2kN

=P, = %2234,2 =429,6kN =42,96T

7.3.2. Theo vit ligu laim coc : Py =¢ .(Ry.Ay+Rs.As)  (2)
Trong d6: o  Cudng dd chiu nén cia bé tong Ry =145 Kglem?

) Hé s ubn doc : » =09
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o Heé sb diéu kién lam viéc cua cdt thép : mer =1
e  Cuong do chiu kéo cua cbt thép Rg =2800 Kg/cm?
e  Dién tich cua coc :A, = 625cm?
«  Dién tich cbt thép :As =8,04cm?
Nhu vay stre chiu tai cua coc theo vt licu theo (2) 1a :
Py = 0.9% ( 145%625 + 2800x8.04) = 101,82 Tan
Stec chiu tai ctia coc {P }=min ( Py,Pg) — Vay ta lay [P] = 28,9T dé tinh toan.
7.4. Kiém tra coc khi van chuyén ciu lip

7.4.1. Khi vén chuyén coc: Tai trong phan b6 q=n. y F,

_Trong d6: n1a hé s6 dong, n=1.5 / \

=> = 1,5x2,5x0,25x0,25 = 0,234 T/m .
Chon a sao cho ‘ "

M;" ~M; =>a=0,207.l. = 0,207x4,5=0,93 m

- Biéu d6 momen coc khi van chuyén g ‘

_ga® _ 210 _ 2

M; = , " 0,234x0,93°/2 =0,11 T/m J 4500
7.4.2. Truwong hop treo coc lén gid bita: Dé M," ~ M, thi b =0,294xI,
=>b ~0,294 x4,5=1,33 m M5

) 2
+ Tri sO momen duong ‘

2 2
M,= gb” _0,234x1,33 =021 T/m? 5

2 — M
-Biéu d6 mémen coc khi cau lap )
4500

Ta thdy M;< M, nén ta ding M, dé tinh toan J
+ Lay 16p bao vé cia coc 1a 3 cm => chiéu cao 1am viéc ctia cbt thép
hy=25-3=22 cm
M, — 0,21
0,9h,R,  0,9x0,22x 28000

Chon 4916 c6 A=8.04cm?

- Kiém tra ham luong cdt thép:

=>A,= =5,92.10°(m?) =0,592 cm?

u=2 10006 = 2% 10096 -1.23%> 4 =0,1%
b.h, 25.22

7.4.3. Cét thép lam méc ciu:

Luc kéo & moc cau trong truong hop cau lap coc: F= gl

= Luc kéo mdt nhanh:

F’=F/2 = ql/2= 0,234x4,5/2= 0,53T

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

Nguyén Hoang Hai — XD1401D -62 -



Truong THPT Ly Thuong Kiét — Ha Noi

Chon ¢8 ¢ F= 0,5cm? dé lam moc ciu

4500

930 X 930
1000 . 1500 , R 1000 1 ; 500
00 1 f W 960100 ! f
At 7 26050 #60100 4016 260100
@, 960150 @—\

— | \
2 i |
U Iy

(B)269150

CAU TAO DOAN COC C1

4500

930 930
Jiog
! 1000 i 1500 ; ' 1000 ; 500
2 #6050 960100 4416 960150 1| 960100 g8 : 96050
‘ 28 (7 © |l
= 1
o
i )
T :
— 1 P—

CAU TAO DOAN COC C2

7.5. Tinh toan méng cét C:

Ta chon ra cdp ndi luc nguy hiém nhat
Ni=-104,1T => Ny =-11455T;
M=125Tm=> M;=13,85Tm;
Qe=53T=> Qy=5,89T,

7.5.1. Xdc dinh so lwong coc cho dai :
N 114,55
[_Pn]:l’2 28,9
Ta chon s6 coc N = 6 coc .B6 tri coc trong mat béng nhu hinh v& dién tich dé dai thuc
té F4=1.25%*2=2.5m’

Trong lugng tinh todn cua dai coc

Ng'=n*F*n*y;,=1.1*2.5*1.2*2=6.6 t

N.=1,2. 5,2 coc
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) 2000 )
]250 750 750 250
2t 3
I I I
% % | | |
AN~
— | | |
S I 1
(e}
| g a4 T

Luc tinh toan xac dinh cbt dé dai 1a

N®=6.6+114,55=121,15 T

M6 men tinh toan x4c dinh tuong img véi trong tdm dién tich 1a
M"=M,"+Q"*h =13,85+5,89*0.7=17,97 tm

Luc truyén xudng coc dy bién;

w N MU*x.. 12115 17,97*0.75
= +

Piax= — + =25,305t
N, 3 6  4*0.75°
=1 I
t MU*y *
p wN" M) "X 12115 17.97*075 1, 4,

n * 2
n. Zl: " 6  4*0.75

& diy Prax=25,305 < [P] =28.9 nhu vy thod man diéu kién lyc max truyén xudng

cocva pmin>0 nén khong phai kiém tra theo diéu kién nhd.

7.5.2. Kiém tra nén méng coc ma sdt theo diéu kién bién dang.
Do lan cta nén mong coc dugce tinh theo do lan cua nén

mat cét 1a abed

Trong do;

+¢, ", + 9, *hy +9,*h, + 95 *hy

— P .
a="2 trong do =
4 850 Po h, +h, +h, +h,

_6,2*1,6+6,8%3+13,5*3+32*1,4
P 16+3+3+1,4

=11,8°

kich thudc khbi mong quy udc:
Lpm=1.5+2*0.25/2+2*10.2*tg2.95=2.6 m
Bn=0.75+2*0.25/2+2*10.2*tg2.95=1.85 m

khoi méng qui udc cod
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chiéu cao khéi quy udc Hy=10.2m
-Xac dinh tai trong tinh toan dudi day khéi mong quy wdc (mili coc):
+Trong luong khdi mong quy ude: trong pham vi tir dé dai tré 1én c6 thé xac dinh
theo cong thire: Ny =Ly . By . h.yp = 2,6.1,85.1,2.2=11544T
+Trong lugng khéi dét tir miii coc téi ddy dai : No° = Y (Ly.Bm - Fo) livi
=>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 lugng tinh todn cua coc: Q. = 6.0,0625.9.2,5=8,43 T
=>Tai trong & mic dady mong:
N=Ng+N;+N,+Q.,=11455+ 11,544 + 101,31+ 8,43 = 245,83 T.
+C0 M,= M,y = 13,85 Tm.
M

< ’ J4 . 4 A J4 4 N
+Ap lyc tinh toan tai day khoi mong quy udc: P min = = + WX
qu

X

W - L, .B’, _ 2,6.1,85°
" 6
F, =2,6.1,85=4,81m
24583 1385
Texmn o 4,81 1,48
=>Pinax = 57,9 T/M?; pin = 41,64 T/Im?; pyy = 49,77 T/m”.
- Cudng d6 tinh toan cia dat & day khéi quy ude (Theo cong thic ctia Terzaghi):

=1,48m?

=>

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

N, , N, N, :HE s6 phu thudc goc ma sat trong ¢

L6p 5¢6 ¢ =32° tra bang ta co:
Ny =29,8; Ny = 23,2 ; N, = 35,5 (bd qua céc h¢ s6 hiéu chinh).
P

— _gh

F

S

¥ H

05xN, xyxB, +(N,-I)xy xH +N xc .
4= E +yH,

=> R, = 0,5x29,8x1,86x1,85+ (23, é_l)ﬂ’86X10’2+35’5X1’86+1O,2X1,86

Rq ~ 198,465 T/m?
Tacd: Pmax =57,9T/m? < 1,2 Ry = 238,158 (T/m?)
Pw =49.77T/m? < Ry =198,465 (T/m?)
Viy ta co thé tinh toan d6 lun ctia nén theo quan ni¢m nén bién dang tuyén tinh .
Ap luc ban than & day khéi quy udc
c"=2,3.1,86+3.1,8+3.1,7+1,4.1,86=18,78 t/m’
ng suat gay lun & day khéi quy udc
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6% ,.p=0" -6"'=49.77-18.78=30.99 t/m’
chia d4t nén dudi day khdi quy uée thanh cac 16p bang nhau va bang 0.4955m

biém | | bosau | 2z Ko c?, "
b b

0 0 0 1 30.99 18.78
1 0.4955 0.5 0.9438 29.24 [ 19.71
2 26 ., [o0.991 1 0.7754 24.02 | 20.64
3 1.85 1.4865 1.5 0.5856 18.14 | 22.128
4 1.982 2 0.4316 13.37 | 23.028
5 2.4775 2.5 0.3258 10.09 | 23.928
6 2.973 3 0.24995 7.74 | 24.828
7 3.468 35 0.1823 5.64 | 25.23

Gioi han nén ta 13y t6i do sau 3.468 m ké tir day khoi quy udc . Do lin ciia nén
0,4955 ,30,99 5,64

8
S= z&xag'hi =0,8 (52 129,24+ 24,02+18,14 +13,37+10,09+ 7, 74+ 27)
~E, 31000 = 2 2

S=0.00154<S4,= 0.08m

500

100 700

250 , 1500 ,250

,250

750
\
\
|
\
|
\
|
|
\
|
\
\
140
1250

250,

500
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7.5.3. Tinh todn choc thung dai
Cong thire kiém tra:
Pop <o (be+¢C2) + oz (he+¢1) ] ho Ry
Trong do:
+Ppp : luc dam thung bang tong phan lyc cua cac coc nim ngoai pham vi day thap
dam thung.
Pnp= Po1+tPo2 +Post+Pos + Post+Pos =2X(14,42+20,1+25,305)
=119,175T
+ €1, C;: khoang cach tir mép trong hang coc dén mép ngoai cot theo phuong y va
X.
¢, =50cm > 0.5xho=27.5 cm
= C¢;=50cm
C, = 14 cm < 0.5xho=27.5 cm
= C, =0.5h=40 cm

+0 , o : cac hé s0, xac dinh nhu sau

h 2
a, =15x [1+(-2)* =15x 1+i=2.23
1 V™" 50
2
a, =15x /1+(h—°)2 —15x /1+(§j ~3.023
C, 40

+b¢ ¢ :canh cua tiét dién cot.=22x40 (cm)

° |
o

+Ry: cuong do chiu kéo tinh toan cua bé tong
Ry =9 kg/cm?
VP = [ay(betcy)+an(het €1)JhoxRy
= [2.23x(22+40)+3,023x(40+50)]x55x 90
=217778 kg =217.778 T
vay Pn,=119,175T <217.778 T
= dai khong bi choc thung.
7.5.4. Kiém tra cwong dg theo tiét dién nghiéng theo luc cit
Cong thirc kiém tra:
P <B.b.ho.Ry
Trong do:
P: Tong phan luc tai cac dinh coc ndm giita mit phang cit qua cot va mép

dai gan nhat
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P=2Pmax= 2x25,305=50,61 t
b: bé rong ddy moéng, b=1,25m do b=1,25m >(b.+h,)=0.22+0.55=0.77m

B: hé s6 dugce tinh nhu sau:

L =0.7x /1+(m 2 =0.7x /1+(§ 2 =1.04
C, 50

VP = B.b.ho.Ry =1,04x1,25x0,55x105 =64,35T >P =50,61 T
Vay diéu kién kiém tra duoc thoa man.
7.5.5. Tinh todn d¢ bén va ciu tao dai coc
Nhén thay 2 mit cit I-1 va 11-1I 1a nguy hiém nhat vé uén trong dai theo ca 2 phuong,
do vay ta di xac dinh luong cdt thép can thiét cho 2 mit cit nay.
250, 1500 ,250

7 | 7
o [
Te]
(q\]
@
« Xp | o
3 M | I
| 5001 |
i i
oF
Lo
N |
| 625 |
2000

- Tinh toan momen va thép cho dai coc
Tiét dién I-I: ¢t thép dit theo phuong Y
- Momen tuong Gng v6i mat cat I-1,

M1 = ry.(Pos + Pos) = 0.625x2x25,305= 31,63 tm
M _ 31,63
~09hoRa  0.9%0,55x 27000

chon 10418 a130, As = 25,54 cm?2.
Tiét dién II-1I: c6t thép theo phuong X.

M2=r,.(Po1 + Pgy+ Po3) = 0,265x(14,42 + 20,1 + 25,305 )= 17,79 tm
M _ 17,79
~09hoRa  0.9x0,55x 27000
chon 10414 a 220, Ag =15,38 cm®.

A =2,45.10°m?=24,5 cm?

=1,456.10°m?= 14,56 cm?

Sl
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W‘O] 2000 WO‘
MONG M1
7.6. Tinh todn méng cot B:
Ta chon ra cap noi lyc nguy hiém nhat
MtC: Mtt:1.3Tm
Ny=-40.88 T
QTT: 056T
7.6.1. Xdc dinh sé lwong coc cho dai :
n.=1,2. Ne =1, 2@ =1.56 coc
[P] 28.9

Ta chon s coc n=2coc .Bé tri coc trong mat bﬁng nhu hinh vé dién tich dé dai
thuc té
F';=0. 5*1.25=0.625cm*
Trong lugng tinh todn cua dai coc , 1250 ,
Ng"=n*F’*h*y;,=1.1*0.625*1.2*2=1.65 t

Luc tinh toan xé4c dinh c6t dé dai la o

N"=1.65+40.88=42,53 T 8

Mo men tinh todn xé&c dinh tuong trng voi

trong tam dién tich la L 750 L
M™=M,"+Q"™*h =1.3+0.56*0.7=1,69 tm i (

Luc truyén xuong coc day bién;

tt Mn*X *
Pz N My e 42,53, 1697075 g 5y
n, g 2 0.75

n
i=1

Prin=19,01t
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& diy Prax=23,5< [P] = 28.9 nhu vay thod mén diéu kién luc max truyén xubng
cOCVa Prmin> 0 nén khong phai kiém tra theo diéu kién nho

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

Do 1an cta nén mong coc dugce tinh theo do 1Un cua nén khdi mong qui udc cd mat ct
14 abcd

Trong do;

+@,*h, +@;*hy + ¢, *h, + ¢, *h;

— P .
o="% trong do =
4 S0 Po h, +h, +h, +h,
6,2*1,6+6,8*3+13,5*3+32*1,4

- =11,8°
16+3+3+14

Do

kich thudc khbi mong quy udc:
Lyv=0.75+2*0.25/2+2*10.2*tg2.95=1.85 m
Buw=2*10.2*tg2.95=1.1 m
chiéu cao khéi quy udc Hy=10.2m
-Xac dinh tai trong tinh toan dudi day khéi mong quy wdc (mili coc):
+Trong lugng khdi mong quy udc: trong pham vi tir dé dai trd 1én c6 thé xac dinh
theo cong thirc: Ny =Ly . By .h.yyp = 1,85.1,1.1,2.2=4884 T
+Trong lugng khéi dét tir miii coc téi ddy dai : No° = Y(Ly.Bwm - Fo) Liyi
=>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. = 2.0,0625.9.2,5=282 T
=>Tai trong & mic dady mong:
N =Ny+ N;+ N, +Q.,=40,88 + 4,884 + 30,71+ 2,82 =79,3 T.
+CO My,=My,,=1,3Tm.

+Ap lyc tinh todn tai ddy khéi méng quy udc: Py, = Fﬁ + \'\/"V
qu X
2 2
w LBl LESLE oo
6
F. -1,85.11=2,04m’

qu
79,3, 13
Praxmin = 7 T———r
‘ 2,04 0,373
=>Pmax = 37,22 T/M%; Prin = 32,56 T/m?; py, = 34,89 T/m?.
- Cudng d6 tinh toan cua dit & day khéi quy ude (Theo cong thic cta Terzaghi):
Pgh=05.n,.N_.yb+n,.N,.g+n.N.C

N, , N,, N, :H¢ s6 phu thudc goc ma sat trong ¢
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Lop 5 ¢6 ¢ =32° tra bang ta co:
Ny =29,8; Nq = 23,2 ; N. = 35,5 (b qua cac hé s6 hiéu chinh).

=
Ry= -2~
d Fs
d:().5><Ny><7/><BM+(N0|—1)><7/'><HM+NC><C+7/.HM
FS
=> Ry = 0,5x29,8x1,86x1,1+ (23, 23 1)x1,86x10, 2 + 35,5x1,86 110,2x1.86

~ 191,54 T/m?
Tacod: Pmax =37,22T/M’< 1,2 Ry = 229,8 (T/m?)
Py =34,89 T/m® < Ry =191,54 (T/m?)
Vay ta c6 thé tinh toan d6 lin ctia nén theo quan niém nén bién dang tuyén tinh .
Ap luc ban than & day khéi quy udc
6"=2,3.1,86+3.1,8+3.1,7+1,4.1,86=18,78 t/m?
ing suat gay lun & day khbi quy udc
0¥,-=c" -6"'=34,89-18,78=16,11 t/m?

chia dat nén dudi day khdi quy udc thanh cac 16p bang nhau va bang 0.4955m

biem | | Do sau 2z Ko o, o™
b bm

0 0 0 1 16.11 18.78

1 04955 |05 0.9438 15483 [ 19.71

2 185 _, oo [0.991 1 0.7754 12.72 20.64

3 11 14865 |15 0.5856 9.606 22.128

4 1.982 2 0.4316 7.08 23.028

5 24775 |25 0.3258 5.344 23.928

6 2.973 3 0.24995 | 4.09 24.828
Gi6i han nén ta 1éy t61 d6 sdu 2.973 m ké tir day khoi quy uée . Do lin ctia nén

Zﬂ"l odh =0, 8(;;15:5 (% 15,483+12,72+9,606 + 7,08 +5,344 + @)

Vay ta c6 S=0.00077 < Sqp=0.08m
7.6.3. Tinh todn choc thung dai
Cong thire kiém tra:
Pop <[oa (be+C2) + az (he+¢1)]ho R
Trong do:
+Pyp 1 luc dam thung bang tong phan lyc ciia cic coc nam ngoai pham vi day thap

dam thung.
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Pnp:P01+P02:23,5+19,01
=4251T

+ €y, C;: khoang cach tir mép trong hang coc dén mép ngoai cot theo phuong y va

X.
¢; = 14cm < 0.5xho=27.5 cm

= ¢; = 0.5h=40 cm
c, = 1.5 cm < 0.5xh0=27.5 cm

= €, =0.5h=40 cm
+o , 0 : cac hé $0, x4c dinh nhu sau

3.023

a, =15x 1+(C—0)2 =15x / = -
// \\ o
n 55 2 / \\ S
o, =15x /1+(—°)2 =15x 1+(—) =3.023 _
C, 40 ol
+h. ,h; :canh ctia tiét dién c6t.=22x22(cm) o .
+Ry: cuong do chiu kéo tinh toan cua bé tong 5 rﬁjlig ToME
Ry =9kg/cm? S L
VP = [oy(betCy)+ap(het €1)hoXRy
= [3.023x(22+40)+3,023x(22+40)]x55x 90 - f;oo 250

=185551,7 kg =185,6 T
vay Pp,=4251T <1856 T
= dai khong bi choc thung.
7.6.4. Kiém tra cwong dp theo tiét dién nghiéng theo luc cit
Cong thirc kiém tra:
P <B.b.ho.Rk

Trong do:
P: Tong phan luc tai cac dinh coc ndm giita mit phang cét qua cot va mép

dai gan nhat
P=Pmax= 23,5t
b: bé rong ddy moéng, b=0.5m do b=0.5m <(bg+h,)=0.22+0.55=0.77m

B: hé s6 duge tinh nhu sau:

[ =0.7x /1+(m 2 =0.7x /1+(§)2 =1.19
C, 40

VP = B.b.ho.Rk = 1.19x0.5x0,55x90=29,45 T > P =235 T
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vay diéu kién kiém tra dugc thoa man.

7.6.5. Tinh todn d¢ bén va céu tao dai coc

Viéc tinh toan nhdm xéac dinh lugng cdt thép can thiét dit theo 2 phuong

Nhan thay 2 mat cat I-1 va I1-II 12 nguy hiém nhét vé udn trong dai theo ca 2 phuong,
do vay ta di xac dinh luong cdt thép can thiét cho 2 mit cit nay.

265

11Q
(I

500
1

250 750 ‘250

- Tinh todn momen va thép cho dai coc
Tiét dién I-I: ¢t thép dit theo phuong Y
- Momen tuong Gng v6i mat cat I-1,
M1 =r;.P,, = 0.265%23,5= 6,2 tm
M 6,2
~09hoRa  0.9x0,55x 27000
chon 5412 al120, Ag =5,65 cm®.
Tiét dién II-1I: cbt thép theo phuong X.
Léy theo cau tao chon 6¢ 12 a220, As =6,78 cm?.

Ag =0,495.10°m?=4,95 cm?

100

— f;‘% ?12a120 5
= D / S~ 3120220 1

100 500

\

250\ 750 \250
100 1250 10
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CHUONG 8. THI CONG PHAN NGAM
8.1. Giéi thi¢u tém tit diic diém cong trinh.

Diy 1a cong trinh cong cong, duoc xay dung dé phuc vu nhu cau hoc tip cua
truong Pho Thong Trung Hoc Ly Thuong Kiét —Long Bién -Ha Nbi c6 tong chiéu dai
nha 58,75 m, va chiéu rong 1a 12 m, nha gém 6 tang véi tong chiéu cao 1a 25.1m vy
dién tich mat bang xay dung cong trinh 1a 705 m%.

+ Mong coc bé tong cot thép dai thap dat trén 16p bé tong d4 mac 100, day dai
dit cbt -1,8m so véi cdt -0.60(MDTN) coc bé tong cbt thép B20 tiét dién 0,25x0,25m
dai 9m duogc chia lam 2 doan, doan C1 dai 4.5m, doan C2, dai 4.5m, coc dugc ngam
vao dai bing cach dip dau coc dé thép neo vao dai 1 doan bang 0,35m, coc con
nguyén bé téng duoc neo vao dai 1 doan bang 0,1m
8.2. Pi¢u kién thi cong.

8.2.1. Piéu kién dia chdt céng trinh.

- S6 liéu dia chat dugc khoan khao sat tai cong truong va thi nghiém trong
phong két hop véi so liéu xuyén tinh cho thdy dat nén trong khu xay dung c6 16p dat
c¢6 thanh phan va trang thai nhu sau :

-Lép 1 : Dat trong trot, day 0.5m

-Lép 2 : Sét déo mém, day 2.3m

-Lép 3 : Sét déo mém yéu , day 3m

-Lop 4: Cat bui day 3m

-Lép 5 : Cat hat vira diy vo cing
8.3. Lap bién phap thi cong ép coc bé tong cot thép
8.3.1. Tinh khéi lwong coc bé tong cét thép.

- Can ¢t vao mit bang mong cong trinh.
- Can ¢ vao thiét ké mong, ta xac dinh khdi lugng coc nhu sau:
Méng M1 =38M x 6°° = 228 coc.
Méng M3 = (21M+10" )x 2°° = 62 coc.
M6ng thang may=1" x 9= 9 coc.
Téng =299 coc.
- Tong chiéu dai coc cong trinh can dong 12:299%9=2691 (m).
- Trong lugng 1 coc: 9x0.25x0.25x2.5=1.41 (T)
- Khéi luong coc BTCT cho toan bd cong trinh:1.41x299=421,59 (T).
8.3.2. Chon phwong phap ép.

Do dic diém, tinh chét qui md cua cong trinh cé tai trong khong 16n, dia diém

xay dung la nam & sat khu dan cu caa Ha Noi, dé tranh anh huong dén cac cong trinh

xung quanh nén ta ding phwong phép thi cong coc ép. Véi dic diém cong trinh nhu da
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néu & trén, ta chon phuong phap ép trude 1a thich hop nhat. Vi phuong phap ép trude
ta chon phuong an ép am, voi phuong 4n nay ta phai diung 1 doan coc dé ép 4m. Coc
ép am phai dam bao sao cho khi ép coc téi d6 sau thiét ké thi dau coc ép 4m phai nho
1én khoi mat dat 1 doan > 60cm. & day dau coc thiét ké & do sau -0.65m so v&i mat dat
thién nhién, nén ta chon chiéu dai coc ép 4m 1a 1.35m = coc ép 4m nho 1én khoi mit
dat 0,7m.
Kich thudc tiét dién coc ép am 1a 25x25cm.
8.3.3. Tinh todn lwa chon thiét bi ép coc.
a. Chon kich ép
- Coc c6 tiét dién (25x25)cm chiéu dai doan coc C1=4,5m, doan C2 =4,5m
- Tinh lyc ép yéu cau:
Pep = K1.Ko Pan < Pygyiieu
Trong d6 k; hé s6 thiét ké 1ay bang 2
k, hé sé thi cong ldy bang 1,1
Pan strc chiu tai ctia coc theo diéu kién dit nén Py, = 40,4 T
Vay Pgy= 2x1,1x40,4 = 88,8 T < P10 = 101,82T
Chon may bom déu c6 ap luc Py = 310 (kg/cm?)
Do d6 ap luc ciia may bom gay lén l1a
Poom = (0,5;0,75) Prngy = 0,7x310 = 217 (kg/cm?)

2
Chon dudng kinh xi lanh : D> [P = [288800_ 10/ o
7q, \314217

Chon D = 20cm

- Chon hanh trinh kich 1,5 m.

- Chon may ép loai ETC - 03 - 94 (CLR - 1502 -ENERPAC)

- Luc ép gay boi 2 kich thuy luc c6 duong kinh xy lanh 202mm, di¢n tich 2 xylanh la
628,3cm’.

- L0 trinh cta xylanh l1a 130cm

- Luc ép may co thé thuc hién duoc 1a 139T.
- Ning suat may ép la 120m/ca.
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HE THONG MAY EP COC

o

1- Khung dan dong
2-Kich thii luc
3-Ddi trong

4-Poéng hé do ap luc
5-May bom dau
6-Khung dan c6 dinh

7-Day dan dau ’—‘

= [ ]

8400
L))

8-B¢ d& doi trong : ‘ | ‘

9-Dam do

10-Dam génh @ﬁ/@ @? | @@; — —
E— — AL [ L

| 7500 | 2500

b. Chon gia ép va tinh toan di trong:
Trén mit bang mong c6 cac dai coc cia méng M1 va M3, em xin phép thiét ké gia ép
cho 1 dai coc dién hinh.
Thiét ké gid ép cho dai coc méng M.
Theo phuong ngang dai coc c6 3 hang coc, theo phuong doc dai coc c6 2 hang coc. Ta
s& thiét ké gia ép dé co thé ép duoc hét cac coc trong dai ma khong can phai di chuyén
gia may ep.
Gia ép duoc ciu tao tir thép hinh I, cao 50cm, canh rong 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 gia: Hgis=L coc+ 2N +hg+Nger
Trong do: Lo chiéu dai doan coc 4,5 m
h, hanh trinh kich 1,3 m
hg chiéu cao dam dé 0,5m
hgy chiéu cao duy trit 0,8 m
Vay Hgis =4.5+2x1.3+0.5+0.8=8.4m

- Cau tao gia ép dugc thé hién qua hinh vé sau:

7500

2500 500 750 750 500 2500
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Chon coc s6 1 dé tinh toan, so dd tinh dugc thé hién trén hinh vé:

- Goi trong luong ddi trong mdi bén 1a Q.

- Luc gay lat cho khung: Pg, = 88.8(T)

+ Trudng hop 1at quanh diém A:

Ma> My

Trong do:

M¢: mOémen chéng 1at do dbi trong gy ra, M = 6.75xQ + 1.25Q = 8Q

Mg: mémen gdy lat do luc Pép gy ra, Mg = 4.75XPg, = 4.75x88.8 = 421.8 tm
Vay 8Q >421.8=>Q>52,7t

2500 750 750 750 750 2500
0 T Ll B
2 == Il |===| | p========s========
) —
- i i
o i i o
[y | Q
B i I T T <]
I JEEL [ o ©
T i i I | ©
I [ tr
S 2 1l I
el =
&% O O Q
HF‘lh %r \%r
T n e e P -
=) tyol | T T Ei
® O O
- i T
0 1
P> I T N
i i
Q Q
3 A
2000 3500 L 1250

4750

+ Trudng hop 1at quanh diém B:

Ma> My

Trong do:

M¢: mOémen chéng 1at do ddi trong gay ra, M = 2x1.25xQ = 2.5Q

Mg: moémen gay lat do luc P, gay ra, Mg = 1.625xP¢, =1.625x88.8= 144.3tm
Vay2.5Q>1443=>Q>57,7t

Ta thiét ké mot loai ddi trong o kich thudc 1x1x3(m), c6 trong lwong 14 7,5 t

=> S¢ d6i trong cho mdi bén la: n= SLLAN

Vay dit mdi bén 1a 8 ddi trong .

c. Chon can truc phuc vu ép coc:

Can truc dung trong thi cong ép coc phai dam bao cé thé phuc vu cho cac cong viéc,
cau coc, cau ddi tai cau gia ép di chuyén trong pham vi mit bang méng.

Ngoai ra con bbc 1& coc va xép coc ding vi tri trén mit bang.

Khi cau coc vao gia ép, tinh vdi truong hop khong c6 vat an ngir:
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+ Stre néng yéu cau: Qye= Max( Qeoc; Quts Qgis)

Trong do:
Q. =0,25*0,25*2,5%4.5=0.703 T.
cgdt:: 715 1-
_ 1, _1 -
Qqia = 15 P 15888 = 88T

=>Qyc = Qqis =8,8 T
+ Chiéu cao nang moc yéu cau:
Hyc = hg + hee + leoe + Iy + lep
Trong do
hy chiéu cao dam dé 0,5 m
he=25h=25x15=3m

leoe =4,5m
Itb =1m
Icap = 1,5 m

Véay Hy. = 0,5 +3+4,5+1+1,5=10,5m
+ Chiéu dai tay can: do khong c6 vat 4n ngit nén ta c6 thé chon oyay =75°
H_-h _
I‘min = -yc 0c = 10’5 ];5 = 9’3m
Sin75 sin75
+ Tam v6i gan nhat cta can truc 13 Ryin = Lmin.COSa +r = 9,3x0.259 + 1.5 = 4m

Can ctr vao cac thong s6 tinh toan ta chon can truc MKP-16
Cé L :18m, Rm|n:5m, Qmangt, H:18.5m
8.3.4. Té chikc thi céng ép coc.

So do ép coc trong 1 dai va toan bg cong trinh
2000

1 f f f
1 q L s = 1 = 4
A0 g 8|0 g i
2| = 116 2 = |3
DAl MONG M3 DAI MONG M1

SO PO EP COC TRONG DA
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*Tinh todn va té chivc vin chuyén coc.
-Tinh ning suat ctia may van chuyén coc 1én 6 to:
N=Q*ng*Ky*Kyg.
Trong do:
Q: sirc ning cua can truc = 0,704 (T)
Ky hé sb st dung tai trong nang=0,8
Kig: hé sO str dung thoi gian=0,8
3600

Nek= : thot gian thyc hién chu ki (gidy)

ck

o day:
_H,+h e . R . _ _
t= : thoi gian nang vat; Hy;=2 (m), h=1 (m)
2+1
t= =10 (s
" 03 )

H, +h . , N
th= \1/+ : thot gian ha moc khong tai

n

2+1
t——5
=g =5

)

I . . ) X . A
tee=—2: thoi gian di chuyén ctia can truc=10 (s)
dc

t= an : thoi gian quay

90
t= =10 (s
T 6*15 ©)

I o A £ 1k s
th= V—l : thoi gian ha can xudng vi tri lap rap.
tt

1
t;=—=3,3 (s
Y (s)
t= VL : thoi gian nang moc 1€n 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)
- Ning suat ctia can truc 1am viéc trong 1 gio:

N=1,408* 25602 %0,8%0,8=12.96 (Tén/h)
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* Vay can truc boc xép cho mot chuyén xe 12 tan:
12 =0,92 gio
12.96
- Chu ky ctia 1 chuyén xe di va vé la:
Tty = Hat o
1 2

Trong d0: t, - thoi gian bdc xép coc 1én xe

ty - 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

toeni — thot gian xe cho do1=0,05 h
720,92+ 22 40,02+ 19 +0,05=2,72 (h)
30 20

. . ) ' T
- S6 chuyén xe can thiét trong 1 ngdy: n=—

Trong do: Tyy — thoi gian lam viée cua xe trong 1 ngay

T —thot gian 1 chuyén xe ca di va vé

8 ,
=_— x3 (chuyén
2,72 (chuyen)

-S6 luong xe can thiét cho toan bd khoi luong coc:

x=—2
q*m

Trong d6: Q — tong khéi lwong coc
q — khéi luong 1 chuyén
vol Q=0,704*598 =421T
x=_22L 1754 (xe)
12*2
- S6 xe can thiét thuc té cong trudng, c6 ké dén su khong tan dung hét trong tai cua
xe va mot sO xe phai bao dudng, sira chita trong thoi gian van chuyén.
X=X
K, *K,*K,
Trong d6: K; — hé sb khong str dung hét thoi gian = 0,9
K, — hé s khong tan dung hét tai trong=0,6
Ks— hé sb an toan=0,8
17,54

= =05% 40 (xe)
0,9%0,6*0,8
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* Nhu vay ta dung 4 xe 6 to van chuyén trong 10 ngay.

¢. Thuyét minh bién phap k¥ thuat TC ép coc

+ Chay thtr may ép dé kiém tra tinh 6n dinh khi c6 tai va khong tai.

+ Kiém tra lai coc 1an nita, sau d6 dua vao vi tri dé ép.

Sau khi van hanh thir may, két thuc cong tac chuin b, ta tién hanh ép coc hang loat.

e ¢p doan coc B1 c6 miii nhon:
- Poan coc D1 1a doan coc quan trong nhét, né quyét dinh chit luong trong thi cong
ép coc. Vi vy can thi cong hét strc can than.
- Dung can truc moc vao dau coc va tir tir nang can truc dén khi coc & vi tri théng
dung, quay can truc dua coc dén vi tri ép. Can chinh chinh x4c dé truc cua D1 tring
v6i duong truc cua kich va di qua diém tim coc di déanh diu, sai s khong vuot qua
lem; ha coc tir tir dé dua coc vao khung dan dong.
- Piém trén cua P1 phai duoc gan chit vao thanh dinh huéng ctua khung may. Néu
may khong c6 khung dinh huéng thi ddy kich hodc dau pittdng phai c6 thanh dinh
huéng. Khi d6 dau coc P1 phai tiét xtic chit v6i thanh nay.
- Khi thanh chét da ép chit vao dinh coc P1 thi diéu khién ting dan ap luc. Trong
nhitng gidy dau tién nén ting ap luc 1 cach tir tir d& coc cam sdu vao dat nhe nhang
v6i van toc xuyén khong qua lem/gidy. V§i dat trong trot thudng co nhiing di vat
nho, coc c6 thé xuyén qua dé dang nhung c6 thé gay ra nghiéng coc nén phai theo ddi
can than. Néu phat hién nghiéng coc thi phai ding lai va can chinh ngay. Khi doan
coc D1 con nhé 1én khoi mat dat 1 khoang 30cm thi tién hanh ndi doan coc D2.

e ¢p doan coc D2:
* Nbi coc: Kiém tra 2 dau doan coc D2, kiém tra cac chi tiét ndi va chuan bi may
han; dung can truc dua doan D2 dén vi tri ¢ép, can chinh sao cho duong truc B2 trung
v6i dudng truc P1, d6 nghiéng gitta 2 truc coc khong qua 1%; ha tir tir xudng, cho
dau coc D2 tiép xuc v4i dau coc P1. Gia tai khoang 3 dén 4kg/cm2. Néu bé mit tiép
xtc khong khit thi phai chén bang cic ban thép méng sau d6 méi dugc han ndi.

Trung qua trinh han phai gitt nguyén ap luc 1én dau coc |

- Khi da noi xong va kiém tra chat lugng moi han r61 mai tién hanh ép doan coc D2.
Luc dau cho van toc ép khong qua 1cm/s, khi coc bat dau chuyén dong déu méi ting

van toc ép nhung khong qua 2cm/s.
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- Khi lyc ép tang dd ngdt tire 1a miii coc da gap 16p dat cing hon (hodc di vat cuc bg)
can giam toc do nén dé coc du kha ning xuyén vao 16p dat cing hon (hodc kiém tra
di vat dé xu 1i). Phai cht y dé luc ép khong vuot qua tri sb t6i da cho phép.

e Két thuc cong viéc khi thoan man 2 diéu kién:
- Chiéu dai coc ép vao dat dai hon chiéu dai t6i thiéu do thiét ké qui dinh.
- Luc ép tai thoi diém cubdi cung dat tri s6 thiét ké qui dinh trén sudt chiéu dai xuyén
16n hon 3d (60cm). Trong khoang thdi gian do, van téc xuyén khong quéa 1cm/s,

“Mpt 56 sw cé c6 thé xdy ra va bién phdp xir Iy:

-Trong qua trinh ép, coc ¢ thé bi nghiéng 1éch khoi vi tri thiét ké.
Xtr Iy:Dimg ép coc ,pha bo chudng ngai vat hodc dao hd dan hudng cho coc xudng
dung hudéng.Can chinh lai tim tryc bang may kinh vci hodc qua doi.

-Coc xubng duoc 0.5-1 (m) dau tién thi bi cong,xuét hién vét nit va nit & vung giira

coc.
Nguyén nhan:Coc gdp chudng ngai vat gay luc ép 1on.
Xu ly:Dung viéc ép .nhd coc hong,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:

+ Ddng co thuy luc, dong co dién.

+ Can ciu, may han dién .

+ H¢ to1 cap, rong roc.

+ Phai dam bao an toan vé st dung dién trong qua trinh thi céng.

8.4. Lap bién phap to chirc thi cong dao dat

8.4.1. Lwa chon phwong dn dao dit

+ Phwong dn dao hoan todn bang thii cng:

Thi cong dat thii cong 1a phuong phap thi cong truyén thong. Dung cu dé lam
dat 1a dung cu cd truyén nhu: xéng, cudc, mai, cude chim, néo cit dat... Bé van chuyén
dat nguoi ta dung quang ganh, xe cat kit mot banh, xe cai tién...

Theo phuong an nay ta s& phai huy dong mot sd luong rat 1on nhan luc, viée
dam bao an toan khong tot, d& giy tai nan va thoi gian thi cong kéo dai. Vi vay, day
khong phai la phuong an thich hop véi cong trinh nay.

+ Phwong dn dao hoan toan bang may:

Viéc dao dat bang may s& cho ning suat cao, thoi gian thi cong ngan, tinh co
gidi cao. Khdi luong dat dao dugc rat 1on nén viéc diung may dao 1a thich hop. Tuy
nhién ta khong thé ddo duoc tdi cao trinh day dai vi dau coc nho ra. Vi vay, phuong an
dao hoan toan bang may ciing khong thich hop.
=> Vay ta chon phuong 4n dao két hop giita dao bang may va thu cong
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8.4.2. Thiét ké hé dao:

- Giai doan 1: Ta s& dao bang mdy toi cach cao trinh dinh coc 10cm , & ct -
1,25m
- Giai doan 2: Bao bang thu cong tir cé‘t -1.25m dén c6t -1.9m trong pham vi dai
coc, phan ngoai pham vi dai coc tinh vao phan dao may.
- Theo phuong an niy ta s& giam t6i da thoi gian thi cong va tao diéu kién cho
phuong tién di lai thuan tién khi thi cong.
Chiéu cao ddo bang co gidi Hy co gidi = 0.65m. Chiéu cao dao bang may két hop thu
céng Hy = 0.65m
-D sdu 1on nhat ctia hd dao bang do sau cia day 16p bé tong 16t
h=1.2+0,1=1.3m ké tir mdt c6t thién nhién
-Dua vio dia chat ta thay phan dat phai dao ctia hé méng nam trong 16p dat sét
Dua vao bang 1-2/tr.14 << Do ddc 16n nhat cho phép ctia mai déc dao >> sach KTTC
(tap 1) ta dugc:
+ Phan dat lap : do soai ctia mai doc m =1:0.5
-Dé phuc vu cong tac thi cong cac giai doan tiép theo sau khi dio moéng thi chiéu rong
ctia hd méng phai c¢6 ca khoang cach phuc vu thi cong va mdi bén méng sé ting thém
0,5m
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*Thiét ké ho méng M1

3750
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LX i MX iﬂ i . Phin dao thu cong

2450 ]

Mit cit ngang hd dao mong M1

*Thiét ké ho méng M3
3000.
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§>< H f 630 |
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Phan dao thi cong

Mit cat ngang h dao mong M3
*Thiét ké giang mong
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Mit cat ngang hd dao giang mong
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+ Bién phap thi cong cho phwong dn da chon:

Céac hé méng lién ké luong dat con thira lai it, khong thudn tién cho viéc luu thong

pham vi mit bang hé mong nén em chon giai phap dao ao khi dao bang may va dao

thanh ludng khi ddo thu cong.

8.4.3. Tinh todn khéi lwong dao dit.

THI CONG DAO PAT
il
o1 vitri A
A 3 i 4 vitiE §

ég vitri C
@:k vitri B vitriD
ol *

W it o e ™ s i i s

¢ 0 6 o o o 0 66 6 0 6 6 o ¢ ¢
Ap dung cong thic:

V= % b+ @+c)b+d)+cd_

H: Chiéu cao khoi dao.

a,b: Kich thudc chiéu dai,chiéu rong day hé dao.

c,d: Kich thudc chiéu dai,chiéu rong mié€ng ho dao.

Tir cong thirc trén ta c6 bang tinh todn khéi lwong thi cong dao dat nhu sau:
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Khéi Luong Pao Pat
oTT Tén Kich thuéc (m) SH Khbi
CK a b c d h luong | lugng(m®)
1 | VitiA | 61,2 | 245 | 625 | 3,75 1,3 1 2494
2 | ViiB | 8,825 8,725 |10,125|10,025| 1,3 2 231,3
2 | vitiC | 5225 | 16,3 | 6,525 | 17,6 1,3 2 309
4 | viwiD | 109 | 8825 | 12,2 |10,125| 0,65 1 142,4
5 | VitiE | 5225 | 28 | 6525 | 41 1,3 1 26,2
6 Giang 2,8 1,55 3,9 2,65 1,1 21 194,8
Tong 1153,1

Vay tong khéi lugng dat phai dao 1a 1153,1 m°,
Khéi luong trén 1a ca dao may va dao thu cong.
V= 0,65x(2+1,25)x38+0,65x(1,25+0,5)x31 = 115,5 m°
Vay Vimay= Vaso~ Vie= 1153,1-115,5 = 1037,6 m’
8.4.4. Chon mdy thi cong dao dit.
a. Tinh toan chon may dao dat.
Khéi lugng dao bang may: Vo ma,= 1037,6 m’

+ Phirong dn . Pao dat bang may dao gau nghich

Vay ta chon mdy ddo méy xtic mot gau nghich EO — 2621A.

- S6 lidu may E0-2621A san xuét tai Lién X0 (cii) thudc loai din dong thuy luc.

- Dung tich gau : q = 0,25 (m3)

- Ban kinh ddo 16n nhat : Rmax = 5 (m)

- Chiéu cao nang 16n nhat : h=2.2 (m)

- Chiéu sau dao 16n nhat: H=3.3 (m)

- Chiéu cao may : ¢ = 1,5 (m)

Ning suat thue té ciia may dao mot gau duoc tinh theo cong thirc:
_ 36009k, ki,
T,k

: Dung tich gau. q = 0,25 m’,

(m®/h).

Trong do: q
kg : Heé sb lam déy géu, phu thudc vao loai gﬁu, cép do 4m cua dat. Vai
gau nghich, dat cAp I amta co K4=1,2 + 1,4. Lay ky=1,2
Kig : Hé s6 str dung thoi gian. kg =0,8.
ke :Hé s toi clia dat. V6i dat loai I ta co: k= 1,25.
Tek : Thoi gian cia mot chu ky 1am viée. T = tow.Kor-Kquay-
ty : Thoi gian 1 chu ky khi goc quay 1a 90°. ty= 20 (s)
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Kot : HE s0 diéu kién d6 dat cia may xtic. Khi d6 1én xe k= 1,1.
Kquay: HE s6 phu thude goc quay ¢ ciia may dao. Véi ¢ = 110° th Kquay = 1,1.
= T =20.1,1.1,1 =242 (5).

3600.0,25.1,2.0,8

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

Ning sut cia may ddola: Q=

Chon 1 may dao 1am viéc= Khdi lugng dat dao trong 1 ca la:
8x28,56 = 228.48 m’
— Sb ca may can thiét n > 1037,6/228.48 ~ 5 ca
Dit sau khi ddo dugc van chuyén di dén mot bii dat trong cach cong trinh dang thi
cong 5 km bang xe 6t6. Xe van chuyén dugc chon sao cho dung tich ciia xe bang boi
s6 dung tich cua giu dao.
b. Chon phuong tién van chuyén dat
-Quing dudng van chuyén trung binh : L =5 km = 5000m.
-Thoi gian mot chuyén xe: t = t, + L + g+ V£+ ten.
1 2
Trong do:
+ tp- Thoi gian cho d6 dat day thung. Tinh theo ning suit may dao, may da chon
c6 N = 28,56 m*/h. Chon xe van chuyén 1a IFA. Dung tich thung 1a 5 m®; dé 46 dat day
thung xe (gia sir dat chi do duoc 80% thé tich thung) 1a:

= O’SXSXGOz 9 phit.

b

+v; = 30 (km/h), v, = 35 (km/h) - Van tdc xe luc di va lic quay vé.
L_5. L 5
V, 30" Vv, 35
+Thoi gian d6 dat va cho, tranh xe 1a: ty = 2 phut; tg, = 3 phut;
— t = 9x60+(0,166+0,142)x3600 + (2+3)x60 = 1949 (s) = 0,54 (h).
-Trong 9 phiit may dao db day xe mot luong 0,8%*5=4 m®

= Trong | ca may dao duoc 1 khéi luong dét 1a :

* *
8760"4 _13.3 M < Qyey 42s=228.48 m/ca ( Thod mdn )
Viy s6 xe cAn thiét dé cho 2133 m¥/1ca la: 2;‘12 ~53.3 xe

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

T 8 ,
=——~15 (Chuyén)

-S6 chuyén xe trong motca: m= —
t 054

-SO xe can thi€t van chuyén dat dao may :
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n=""~4xe

- S6 xe van chuyén dat dao thu cong chi can 2 xe 1a du.

Nhu vay khi ddo mong bang may thi phai can 4 xe van chuyén, con khi dao thi
cong thi can 2 xe 1a du.
8.4.5.Té chirc thi cong dao dit.

* K5 thudt thi céng dao dat.

- Khi thi céng 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 1ép dat cat pha déo thudc loai dat
cap 1 ta dung xéng cai tién 4n ning tay xuc duoc. Dé van chuyén dat ta dung xe cai
tién...

- Phai phan cong cac doi lam theo cac tuyén, tranh tap trung dong ngudi vao mot

chd. Hudng dao dat va huéng van chuyén nén thang goc véi nhau.

* Sik Iy suw co khi thi cong dat.
-Khi dang dao chua kip gia c¢6 vah ddo thi gip mua syt ta luy. Néu tranh mua nhanh
chong 1ay hét chd dat xap xudng day mong trién khai lam mai déc cho ho.
-Khi vét hét dat sat nd ta dé lai tir 150 + 200mm. P4y hé dao do vé6i cong trinh thiét ké
dé khi hoan chinh xong ta dao ndt, dao dén dau lam bé tong 16t gach v& dén day.
8.5. Lap bién phap thi cong bé tong dai, giang méng.
Trinh ty thi cong: dap dau coc,dd bé tong 16t, gia cong lap dung cdt thép, lap dung van
khuon, db bé tong va bao dudng bé tong, thdo d& van khudn, 1ap dt.
8.5.1. Céng tic dap diu coc:
- Sau khi dao xong hé moéng thi tién hanh dap dau coc dé 16 doan thép lién két véi 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 thiét
ké1a 0,35 m.
Tong khdi luong bé tong can dap bo cua ca cong trinh:
V, = 0,35x0,25x0,25x299 = 6.54 (m3)
8.5.2. Cong tic dé bé tong lot:
- Bé tong 16t mong 13 bé tong mac 100 duge db dudi ddy dai va 16t dudi giing mong

v6i chiéu day 10 cm, va rong hon ddy dai va day giang 10 cm vé moi bén.
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*Tinh todn khoi lrong bé tong I6t:

Kich thudc Khéi luong .
Céu kién = 1ck 50 v
¥ Dai Rong | Cao lugng

(m) (m) | (m) (m3) (m3)
Mong M1 2.2 145 | 0.1 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 256.725 | 055 | 0.1 14.11 1 14.11
T(Z)ng 29,902

8.5.3. Cong tdc gia cong lip dung cét thép:

a. Nhimng yéu cau ddi véi viéc lip dung cbt thép:

- Theo thiét ké ta rai 16p cdt thép doi xudng trude sau d6 rai tiép 10p thép phia

trén va budc tai cac nit giao nhau cta 2 16p thép. Yéu cau la nat budc phai chic khong
dé c6t thép bi 1éch khoi vi tri thiét ké. Khong duoc budce bo nt.

- C6t thép duge ké 1én cac con ké bang bé tong mac M100 dé dam bao chiéu day 16p
bao vé. Céc con ké nay c6 kich thude 50x 50, day bang 16p bao vé dugc dit tai cac goc
clia mong va & giira sao cho khoang cach giira cac con ké khong 16n hon 1m. Chuyén
vi ctia timg thanh thép khi lip dung xong khong dugc 16n hon 1/5 dudng kinh thanh
16n nhéat va 1/4 dudng kinh cta chinh thanh ay.

b. Lap c6t thép dai mong:

- Xac dinh truc mong, tdim moéng va cao do dat ludi thép & mong.

- Pt ludi thép ¢ dé mong. Ludi nay co thé duge gia cong san hay lap dat tai hd mong,
lu6i thép duge dat tai trén nhitng miéng ké bang bé tong dé dam bao chiéu day 16p bao
Ve.

c. Lap dung cbt thép giang mong:

Dung thudc vach vi tri cot dai ciia gidng, sau d6 10ng cot dai vao cot thép chiu luc,
nang 2 thanh thép chiu lyc 1én cho cham vao goc cua cdt dai roi bude cdt dai vao cot
thép chiu lyc, bude 2 dau trudce, bude dan vao giita, 2 thanh thép dudi tiép tuc duoc
budc vao thép dai theo trinh ty trén. Tiép tuc budc cac thanh thép ¢ 2 mat bén véi cbt
dai.
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*Xdc dinh khoi leong cot thép.

Ti LE -
THE P KHOI TONG | PINH | NHU
TicH | S9F | LuogNG ct KL mMUC | ciau | TONGNC
STT CK
CK(M3) TIM3 | eK(T) | TaTANG | CONG/ | N | NGUOI
TAN CONG TANG
1 2 3 4 5 6 7 8 9
1 M1 | 6650 | 0.02 | 7.85 | 10.44 635 | 663
2 M3 | 1356 | 002 | 7.85 | 2.13 635 | 135
Mong
3 |thang | 3.024 | 0.02 | 7.85 | 0.48 6.35 3
may
4 %lgr?g 449 | 002 | 7.85 | 7.04 635 | 447
9 21.07 130
co
5 | MONG | s598 | 0.02 | 7.85 | 0.72 635 | 46
C22x
45
co
6 | MONG | 165 | 002 | 7.85 | 0.26 635 | 1.65
C22x
22

8.5.4. Cbng tac van khudn:

—Thi cong ghép van khudn cho dai va giang mong dong thoi sau khi da tién hanh

xong cong tac d6 BT 16t va dat cot thép .

a. Tinh toan van khuon dai mong:
* Tinh toan van thanh:

Do c6 nhiéu dai vi vay & ddy em tinh toan dién hinh cho 1 dai cu thé céac dai con lai

tinh todn tuong tu.

Tinh toan van thanh méng M1:

bai moéng ¢o kich thude 1a 1.25x2x0.7m.

Tai trong ngang tac dungvao van thanh gom:

+ Ap luc hong ctia bé tong méi do.

+ Tai trong do chan dong phat sinh ra khi do bé ton

- Ap lyc hong cia bé tong méi do:
P,* = y H = 2500x0.7 = 1750 kg/m?

P," = nP," = 1.3x1750 = 2275 kg/m’

v6i H 1a chiéu cao ciia 16p bé tong sinh ra ap lyc ngang

AR RR AR AR AR ANy
b b

glz
10 ‘

- Tai trong do chan dong phat sinh ra khi dam bé tong;
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P," = 200 kg/m?
P," = nP," = 1.3x200 = 260 kg/m?
- 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 c¢6 gbi tua 1 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 _ 30.0625¢cm* W= bh _ 30x2.5
12 12 6

J =31.25cm?®

Cudng dd chiu ubn cua gb [o ] = 110 kg/lem?

Theo dicu kién bén:

M
Omx =—2<[o
max W [ LI]
qtt|2 -
— Y [
=> 10W [ u]

10W
q 7,605

Chon khoang cach gitra cac thanh 1a 50 cm, vay mdi canh can 4 thanh nep.
Kiém tra theo diéu kién bién dang:

qtcl4 I
fma>< = S[f]:_
128EJ 400

Trong d6 : E 1a modun dan hdi cua gd, 14y E = 10° kg/cm?

4
fmax=\/ 2850 = 0,073

128.10°.39,0625
[f]= S0 _ 0.125cm
400

f max< [f] vAy khoang cach giita cac thanh nep bang 50 cm 13 hop 1y.
* Tinh toan nep ding:

So db tinh nep ding 1a dam don gian

gbi tua 1a cac thanh chdng xién.

lhip = 70 cm, chon nep 8x10 cm

cit dai ban rong 50 cm.

Tai trong tiéu chuan q° = P*x0.5 = 1950x0.5 = 975 kg/m

=> (°° = 9.75 kg/cm
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Tai trong tinh toan: " = P"x0.5 = 2535x0.5 = 1267.5 kg/m
=> " = 12.675 kg/cm

Kiém tra kha nang chiu lyc: R
diéu kién kiém tra o may < [0, =110 kg/cm2 o8 o2
3 3
g =D _10X8 _ 4o667cm?
12 12
2 2
W :%:1())(8 —~106.67cm’ |

L _qtl® _12,675.70°
™ 10.W  10.106,67

Vay thanh nep dam bao diéu kién bén.

=58.22<[o,] I

Kiém tra theo di€u kién bién dang: 1 chong xién

N

diéu kién ki;écni tra: nep ditng
f o= q’l g[f]:L | van khuon

_9,75.70°
™ " 128.10°.426,67

Vay thanh nep dam bao diéu kién bién dang.

=0.043cm

GHI CHU

van d& chéng xién
(2)gach xép chén

van khuén gidng méng

OO € /® Ln O\ o (4)nep ding giing mong

D% @2 @ % (5)chéng xién
5 (6) nep ding dai méng
P A IR P S R S o7 N T (7) thanh ctr

?Q)% AT T g © * (8 vankhuén méng

SERH T W?DH?J i () bé tong I6t

l
J 2250

200
100

b. Tinh toan van khudn giang mong:

Giang mong c6 kich thudc 0.35x0.5m.

Chon van thanh c6 bé day 2.5 cm, rong 25 cm
Tai trong tac dung vao van thanh bao gdm: ap luc ngang cia vira bé tong méi do va tai
trong do dam vira bé tong.

+4p luc ngang cua vira bé tong méi do:

P,* = y H = 2500x0.5 =1250 kg/m?

P," = nP,"* = 1.3x1250 = 1625 kg/m?

+ Tai trong do ddm vira bé tong:

P, = 200 kg/m?
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P," = nP, = 1.3x200 = 260 kg/m"

+ Tong tai trong tic 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 1a dam lién tuc gbi tya 1a cac thanh nep dung.
LAV V VL bl
i 4 4

QlZ
10
I

Tai trong tac dung vao van khudn co 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

3 3
12 12
2 2

Theo diéu kién bén:

M
= —max < =110kg /cm?
O-max W [O-U] g

10W
. [O-Tc]z 10.26,04110 _ 4 oo o
q 47125

Chon I = 60cm

Kiém tra theo di¢u kién do vong:

4
=229 g 193ecm<[ £]= 2 ~0,15¢cm
128.10°.32,55 400

diéu kién kiém tra duoc thoa min, viy khoang cach giita cac thanh nep 13 60cm. chon

thanh nep c6 tiét dién 4x6cm.
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} 550

| 400 4

550 } 400 }
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*Bing thong ké khoi lwong van khudn mong

GHI CHU

(1)vén a8 chéng xién
(2) gach xép cheén
(3) van khuon g‘iéng mong
(4)nep ding giang moéng

; ] . TONG TONG
KICH THUOC SO LUQNG KL KL
STT oK ONG DAI TOAN M2/1
RON
(M) (M) ICK 1 "o M2 | 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
, 0,70 2,40 2 1 3,36
3| Thangmay 18 | 2 252 | £og4
4 | Gidng mong 050 | 256,725 | 2 256.725
Co mong
; Coonas 0,22 1,10 2 38 18.392
0,45 1,10 2 38 418
C6 mong
6 Coox27 0,22 1,10 4 31 30.1
8.5.5. Cbng tac bé téng:
a. Tinh toan khéi luong bé tong:
Kich thudc Khbi lugng v
CAu kién Dai Rong | Cao 1 ck S6 lugng
(m) (m) (m) (m3) (m3)
Méng M1 2 1.25 0.7 1.75 38 66.5
Méng M3 1.25 0.5 0.7 0.4375 31 13.56
Mong thang |, , 18 | 07 3.024 1 3.024
may
Cb méng
99545 0.45 0.22 1.1 0.121 38 4598
Cb mong
99557 0.22 0.22 1.1 0.0532 31 1.65
Giang méng | 256.725 | 0.35 0.5 44.9 1 44.9
Tong 134.23
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b. Lua chon phuong an thi cong va chon may thi cong:

Str dung bé tong thwong pham.
* Chon may bom bé tong:

Co s& dé chon may bom bé tong :
- Can ctr vao khéi lugng bé tong can thiét cia mot phan doan thi cong.
- Can cr vao tong mit bang thi cong cong trinh.
- Dya vao ning suat may bom thuyc té trén thi truong.
Khéi lugng bé tong dai mong va giing mong 1a 134.23 m°,
Chon may bom bé tong Putzmeiter véi cac thong sb ky thuat sau:
Bom cao: 49.1m, bom ngang: 38.6m, luu lugng 90m®/h, ap suat 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 0 t6 chuyén dung, thung tu quay. Cac loai xe may

chon lua theo ma hiéu ctia cong ty bé tong thuong pham.

Chon loai xe c¢6 thung ty quay ma hiéu SB-92B c6 cac thong sd k¥ thuat sau.
+ Dung tich thung tron g= 6 m3 -
+ O t6 hing KAMAZ-5511
+ Téc 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 cong, mdi phan khu d6 2 ngay nén khéi

lugng bé tong trong mJt ngay s€ 20 m3.

Cho nén ching ta chon 3 xe van chuyén lién tuc
s6 luong bé tong trén 1a duoc.

s6 chuyén can thiét cua mdi xe:
Két ludn: DUng 1 may bom bé tong Putzmeiter
3 xe KAMAZ-5511 van chuyén bé tong. 670 VAN CHUYEN BE TONG

c. Tién hanh d6 bé téng mong:
+ Xe bé tong duogc sip xép vao vi tri dé trat bé tong vao may bom, trong subt qua
trinh bom thung tron bé tong dugc quay lién tuc dé dam bao do déo cta bé tong.
+ B@ tdng dugc d6 tir vi tri xa cho dén vi tri gdn dé tranh hién tuong di lai trén mat bé
téng, can it nhat 2 cong nhan dé giir ng voi rong, voi rong duoc dua xubng cach day
dai khoang 0,8-1m. Bé tong duoc trat lién tuc theo timg 16p ngang, mdi 1op tir 20-
30cm, dam dui dugc dua vao ngay sau mdi 1an trat bé tong, thoi gian dam toi thiéu 1a
(15 [20) s.
+ Lép bé tong sau duoc do chdng 1én 16p bé tong dudi trude khi 16p bé tong nay bét
dau lién két. Pam dui dwa vao 16p sau phai ngap sau vao 16p trude 5-10cm.

e. Cong tac bao dudng bé tong:
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- Bé tong sau khi d6 4 + 7 gid phai duoc tuwdi nude bao dudng ngay. Hai ngay dau ctr
hai gid tudi nudc mot 1an, nhitng ngay sau tir 3 + 10 gid tudi nude mot 1an tuy theo
diéu kién thoi tiét. Bé tong phai duoc giit 4m it nhat 1a 7 ngay dém.
- Trong qua trinh bao dudng bé tong néu ¢ khuyét tat phai duoc xur 1y ngay.
8.5.6. Cong tdac thdao do van khuon.
Van khuon méng dugc thao ngay sau khi bé tong dat cuong do 25 kG/cm2 (1 + 2
ngay sau khi dd bé tong ). Trinh ty thao d& dugc thuc hién nguoc lai véi trinh ty lép
dung van khuon.
8.5.7. An toan lao dong trong cong tdc bé tong.
a. Cong tac gia cong, lap dung coffa.
- Trudce khi d6 bé téng can bd k¥ thuat thi cong phai kiém tra coffa, nén c6 hu hong
phai sira chita ngay. Khu vyc sira chita phai c6 rao ngin, bién béo.
b. Cong tac gia cong lap dung cot thép.
- Ban gia cong cot thép phai duoc cb dinh chic chan, néu ban gia cong cbt thép co
cong nhan 1am viéc & hai gia thi ¢ gitra phai c6 ludi thép bao vé cao it nhat 1a 1,0 m.
- Khi gia cong c6t thép va 1am sach ri phai trang bi day du phuong tién bao vé ca
nhan cho cong nhan.
- Khi dung lap cot thép gan dudong diy dan dién phai cat dién, truong hop khong cat
dugc dién phai co bién phap ngin ngira cdt thép va cham vao day dién.
c. b6 va dam bé tong.
- Léi qua lai duéi khu vuc dang d6 bé tong phai c6 rao ngin va bién cAm. Trudng
hop bt budc co nguoi qua lai can 1am nhitng tdm che & phia trén 16i qua lai do.
- Khi dung dam rung dé ¢im bé tong can:
+ Dung day budc cach dién ndi tir bang phan phdi dén dong co dién ctia dm.
+ Ngirng dam rung tir 5-7 phat sau mdi 1an 1am viéc lién tuc tir 30-35 phit.
+ CoOng nhan van hanh may phai dugc trang bi ung cao su céach dién va cac phuong
tién bao v€ ca nhan khac.
8.5.8. Cong tdc ldp dit ho méng.
* Tinh toan khdi lugng dat dép:
Thé tich dat dép s€ béng thé tich dit dao cong voi thé tich ton nén ké tir mat dat tu
nhién trir di thé tich bé tong 16t, bé tong dai, bé tong gidng va thé tich bé tong c6 moéng,
Vg4 g0 = 1153,1 m°
Vionnin = 58.75*8.4*%0.5+2*2.25*3*0.5+3*4.5%0.5+2*4.5*3.6*0.5+2*3,6*3*0.5
=287.25 m°
Vir Lot = 29.902 m®
VBT di va gifng = 134.23 M’
VBT o6 mong = 19%2*0.22*0.5*1+31*0.22*0.22*1=5.68 m?
Vay thé tich dat dap la:
Vst asp =1153,1+287.25-29.902-134.23-5.68 = 1270,8 m?
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CHUONG 9. THI CONG PHAN THAN VA HOAN THIEN

Thi cong phan than gom céc cong tac sau :

+ Lap dung cdt thép cot

+ Dit cdt thép dim san
+ P06 bé tong dam san
+ Bdo dudng bé tong
+ Thao d& van khudn

+ Xay tuong

9.1. Thiét ké van khudn o
Str dung van khuon thép hoa phat véi cac thong so ve kich thude va k§ thudt nhu bang

+ Lap dung van khuon cot
+ D6 bé tong cot

+ Lap dung cdy chdng van khudn dam san

+ Trat va cac cong tac hoan thién

Sau:
Thong sb cac loai van khuén

bdac trung hinh hoc

TT Tén san pham Quy céch Momen !\/If)m(?n

quan tinh chong uon

(cm4) (cm3)
1 300x1500x55 28.46 6.55
2 Cép pha thm 300x1200x55 28.46 6.55
3 phing 300x900x55 28.46 6.55
4 300x600x55 28.46 6.55
5 250x1500x55 27.33 6.34
6 Cop pha tam 250x1200X55 27.33 6.34
7 phang 250x900X55 27.33 6.34
8 250X600X55 27.33 6.34
9 200x1500x55 20.02 4.42
10 Cbp pha tAm 200x1200x55 20.02 4.42
11 phang 200x900x55 20.02 4.42
12 200x600x55 20.02 4.42
13 150x1500x55 17.71 4.18
14 Cbp pha tam 150x1200x55 17.71 4.18
15 phing 150x900x55 17.71 4.18
16 150x600x55 17.71 4.18
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17 50x50x1500

18 Thanh chuyén 50x50x1200

19 goc 50x50x900

20 50x50x900

21 150x150x1500%55
22 Cop pha goc 150x150x1200x55
23 trong 150x150x900x55
24 150x150x600x55
25 100x100x1500%55
26 Cop pha goc 100x100x1200x55
27 ngoai 100x100x900x55
28 100x100x600x55

9.1.1. Thiét ké van khuén san
* T6 hop van khudn cho & san c6 kich thuée 3x6m
+ O1 mép trongciia san c6 kich thude 1,=3000-220=2780
1,=6000-220=5780
- Theo phuong 3 str dung 3 tdm c6 kich thudc 900x300x55 .
Tong chiéu dai lap ghép van khudn 1a 3¥*900=2700 con thira 8cm ta
ding gd dé bu
- Theo phuong 6 st dung 19 tdm c6 kich thudc 900x300X55 .
Tong chiéu dai lip ghép van khuon 1 19x300=5700 con thira 8cm ta dung gb dé bu.

TO HOP VAN KHUON SAN
5780 ‘

‘- -
| 900x250x55 [] | |
| 900x250x55 | 1200x250x55 0 900x250x55 |
| 1] 900x250x55 |
Do e A2 0%53 | S00x250x5 W I
' 900x250x55 | 1200x250x55 1] 900x250x55 | | | 30

3000 ! % 900x250x55 ! 2780
900x250x55 | 900x250x55 |1 ‘
| | 900x250x55 | 1200x250x55 900x250x55 | |
900x250x55 L] 900x250x55
900x250x55 ||
- 900x250x55 | 1200x250x55 i 900x250x55 | |

L 6000 ‘
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900 900 900 900 900 19oﬁ

n
I
£

: B A g/\ / - :

| \Cot chong |

1200 |, \x }
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| xa go doc |

1200 | !

1L
Il
Il
17

L 6000 ‘

B& Tri So B Xa Go Cot Chéng
Pé thuan tién cho viéc thi cong, ta chon khoang cach giita thanh da ngang hop 1y
Tt khoang céch chon trudce ta s€ chon kich thudc phu hop cua cac thanh da.
Tinh toan kiém tra do bén, do vong cua van khuon san va chon tiét dién cac

thanh da
* Kiém tra do bén d vong cho 1 tAm van khudn san:
+ Tai trong tac dung lén van san gém: Trong luong ban than van khudn, trong luong
don vi ctia bé tong méi do, trong lwong don vi cot thép
- Trong lugng ban than cia van khuodn:

0" =20 kg/m?

" = 1.1x20 = 22 kg/m?
- Trong lugng san bétong cot thép day 10cm:

0, = (2500%0.1 + 100) = 350 kg/m?
q," = 1.2x350 = 420 kg/m?

+ Tai trong do d6 vira bé tong:

05°=400 Kg/m®.

05"=nxp3"°=1,3x400=520 kG/m>.
- Tai trong do dam bé tong bang dam dui p=7cm :

ps° = 200 (kg/m?) = p3"=1,3*200=260 (kg/m?)

Do tai trong tac dung khong xay ra dong thoi vi néu d6 thi khong dam ta 13y tai trong
d6 dé tinh vi pgs 10n hon paam
+ Tai trong do ngud1 va cac phuong tién thi cong:

0,°=250 Kg/m®.
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04"=n4xp5°=1,3x250= 325kG/m?.
- Quy tai trong tac dung 1én 0,3 m bé rong van khuén la:
q°° = 0.3x(20 + 350 + 400+250) = 306 kg/m
q" = 0.3x(22 + 420 + 520+325) = 386 kg/m
* S0 d0 tinh:  Chon khoang cach 1=90 cm(khoang cach giita 2 x4 ngang), nén so dd
tinh 12 dam don gian

117
L

Kiém tra theo diéu kién bén: o=M__ /W < Rivep

M max= qv : Ig? 3 SGX%— 3908 kGcem.
Vot |y : khoang cach bb tri cac xa ngang dd chon =0,9m.
W: Momen khang udn cua tim van khuon,tra bang W= 6,34 cm®.
Ringp : cuong do ctia thép: Ryg,= 2100 kG/cm?.
-> 0'=3908/6,34 = 616,4 KG/cm’ < Ryyep= 2100 kG/cm?.
> Van khuén dam bao do bén.
qtc |4 . I_g
384 E. J 400
E: M6dun dan hdi cua thép: E=2,1x10° kG/cm?.
J: MOmen quén tinh cia tdm van khuén,tra bang J= 28,46 cm?.

Kiém tra theo diéu kién vong: f =

o f o 5x3,06x90° 0.04 em
384x21x10°x28,46
|
9 2—0, 225cm
T 400 400

— f< f — Vankhubn dam bao do vong.
*Kiém tra xa go ngang d& van san:

Chon tiét dién xa gd ngang la: bxh = 10x12 cm; gb nhém V c6 R = 110
Kg/cm?E = 10° Kg/cm?

Khoang céch gilra cac xa ngang da chon la 120 cm.

-Trong lugng ban than xa go:
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Oxg “=b*h*y,3=0,08*0,12*600=5,76 kg/m
qxgtt:n*b*h*yggzl,1*0,08*0,12*60026,3 kg/m
Tai trong tinh toan l1én xa ngang la:
q" = 1,2x(22 + 420 + 520+325)+6,3= 15507 kg/m
Coi xa ngang nhu dim don gian ké 1én ciy chdng. Khoang cach giita cac cay

chéng duoc thé hién nhu hinh vé:

{Jg | ] ] l% A A A A %J, L 1]
//Kigo% / 1200 i 1200 /%géjﬁ
a® _155x120°

10 10
* Cac ddc trung hinh hoc cua tiét dién xa gé:

CO Miax= = 22320 kGem.

_b*h* _0,1x0,12
6 6
_b*h® 01x012°

12

W =240.10° m®*=240 cm®

J =14,4.10° m*=14,4.10% cm*

Kiém tra bén:
M 22320 _ 2 _ 2
=W om0 93 (Kg/cm®) < R= 110 (Kg/cm®)
Viy diéu kién bén thoa man.
- Kiém tra vdng:
+ Tai trong dung dé tinh toan do vong:
q°= 1,2x(20 + 350 + 400+250)+5,7 = 1229,7 kg/m

tcy 4
I
+ P vong dugc tinh theo cong thue:  f = 128 EJ
Vi gb ta co: E =10° (Kg/cm?)
fo_123420° 0,14(cm)
128x10°x1440
+ D9 vong cho phép:
| 120
=——I=—X 200200 3
Lf1=200" ~ 200 200~ 200 02 M

Tathdy f <[f]; do d6 chon xa ngang bxh = 10x12 c¢m 1a dam bao.
*Tinh to4n kiém tra xa g doc d& xa gb ngang:

Chon xa doc 14 gb nhém V ¢6 R = 110 Kg/em*E = 10° Kg/cm?

Tiét dién xa doc 1a: bxh = 12x15 cm
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Xa doc dugc do boi giao PAL, khoang cach céac vi tri do xa doc 1a 120 cm
(bang kich thudc gido PAL)
So d6 lam viéc thyc té cua xa doc 1a dam lién tyc tua trén cac vi tri gido d.
lP lP lP lP lP lP lP
g & 5 5, Bo&

[ T 7 / /
245 [ 1200 [ 1200 [ 1200 [ 1200 L24

Tai trong tap trung dit tai gitta thanh xa doc do xa ngang truyén xudng 1a:
P'=q"x1,2+nxbxhx | xy,=777,5x1.2+1.1x0.1x0.12x 1.2 x 600=943 (Kg).
- Kiém tra d bén cua xa ngang
We b*h® _12x15°
6 6
M P"l 943x120

_M - =62,8(Kg/cm?) < R=110 (Kg/cm?).
TTW T W 4xa50 (Kg/em®) (Kg/em’)

Vay diéu ki¢én bén thoa man

= 450 (cm®)

- Kiém tra vong:
+Ta c6:P*°=q“x 1+bxhx| o X Vg5 = 616.8x1.2+0.1x0.12x 1.2x 600 =748,8(Kg)
+ D0 vong dugc tinh theo cong thirc:
PtCI 3
1 48E
V6i gb ta co: E = 10° (Kglem?)
] b*h® _ 12x15°
- 12 12
+ D§ vong cho phép:

=0,08

=3375 cm*

ot L
[]'400 400

Tathdy f <[f]; do d6 chon xa doc bxh = 12x15 ¢cm 1a ¢dam bao.

*, Kiém tra kha ning chiu lie ciia gido PAL (Cét chdng)

x120 = 0,3 (Cm)

- Tai trong 1én dau gido chdng bao gom trong luong bé tong: ap luc bé tong ,tai
trong do ngudi va phuong tién, tai trong ban than cac 16p van khudn va xa gb.

- Tai trong dugc phan theo dién chiu tai ciia cac dau gido. Nguy hiém nhit ta
tinh cho gido d& ¢ vi tri san vi tai day con c6 thém trong luong bé tong san.

- V6i gido PAL nhip cta gido 13 1,2 m do d6 tai trong 1én hai dau gido tinh nhw
téng tai trong 1én 1 xa gd phu véi nhip 1 1,2 m.
- Tinh ra ta dugc : N=1,2 x (22 + 312 +520+325+5,28+1.1x0.1x0.12x600)= 1430,7
(Kg) =1.43(T)
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-Theo catalo: kha nimg chiu luc ctia mdi dau giao ¢o thé chiu 2,5T. Vi vay gido
chéng du kha ndng chiu lyc.
9.1.2. Thiét ké vin khuén dim
Hé dam str dung trong két cdu ctia cong trinh gdm nhiéu loai tiét dién, & day ta chi tinh
toan van khudn cho dam chinh tiét dién 22x60cm
Van khuoén dam cling st dung van khuon thép, céc tdm van dam duoc tua 1én céac
thanh xa ngang, xa doc, dung cot chéng dé d& xa go.
* CAu tao van khudn dam.
+Chiéu cao van thanh yéu cau: h, = hg - hy = 60-10 = 50cm. Ta sir dung 2 tdm van
phang bé rong 25cm .
+Véi chiéu rong day dam 1a 22cm, ta sir dung tAm van bé rong 20cm va bu gb cho 2
cm con thiéu
+Dam c6 chiéu dai dam 1a 1= 600 + 2x11 — 2x40 = 542 cm
Vay str dung 3 tdm chiéu dai 1,5m va 1 tdm chiéu dai 0,9 m con thiéu 2cm thi dung gb
de bu.

— N T
| |
B 100’
600 | ‘
l l
L e
t 5420 - 110
Kich thude hinh hoc cua dam
ZQE) ©1500x200x55 | 1500x200x55 ‘ ©1500%200%55 ‘900X200x55 E
=20
L 5420 [
T6 hop van khuon ddy dam
1500x250x55 1500x250x55 1500x250x55 900x250x55
500
1500x250x55 1500x250x55 1500x250x55 900x250x55 |
2 -—
- 5400 %)

T hop van khuon thanh dim
*Tinh toan van day dam
+ Tai trong do bétdng va cdt thép:
0. = (2500x0.6 + 100) x0.22= 344 (kG/m) .
01" = n.g,"°= 1.2x344 = 412.8(kG/m) .
+ Tai trong do trong lugng van khudn:
0,° = 0,22 x20 = 4.4 (KG/m)
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0" = n.g,"° = 1.1x4.4 = 4.84 (kG/m) .

+ Tai trong do db vita bé téng:

p3°=400 Kg/m?.

05°=bxp5°=0.22x400=88 kG/m.

05" =bxn,xp;°©=0.22x1,3x400=114,4 KG/m.
- Tai trong do dam bé tong bang dam dui p=7cm :

p3" = 200 (kg/m?) = ps"=1,3*200=260 (kg/m?)

Do tai trong tac dung khong xay ra dong thoi vi néu d6 thi khong dam ta 13y tai trong
dd dé tinh vi Pas 16n hon paim
Téng tai trong tac dung 1én van day la:
q° =0, + ,° + q3° = 344 + 4.4+ 88= 436.4(kg/m)
q = q," + g + q3" = 412.8 + 4.84+114,4 =532,04 (kg/m)

+Chon khoang cach giita cic xa g0 14 1=75¢m nén so d6 tinh 13 dam lién tuc:

E
&

- Kiém tra d0 bén: o = M, . /W < Rinep

Mumax= Oy 1,710 = 5,32x 75%/10= 2987,4 kGcm.
Véi 1y : khoang cach bd tri cac gong cot da chon =0,75m.
W: Mémen khang uén cia tim van khudn,tra bang W= 4,42 cm®.
Ringp : cuong do ctia thép: Ryg,= 2100 kG/cm?.
-> o= 2987,4/4,42 = 675,8 KG/cm’ < Ryg,= 2100 kG/cm®,
-> Vén khuén dam bao d¢ bén.

Kiém tra theo diéu kién do vong:

. s bl |
boi voi so do dam lién tuc f = &y < f =—%
128.E.J 400

E: Modun dan hdi cua thép: E=2,1x10° kG/cm?,

J: Mémen quén tinh cia tdm van khuén,tra bang J= 20,02 cm?.
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_43ex75t o
128x21x10° x22.58 ~ 202 (M)
|
=9 — 15 =0,188cm
400 400

— f< f — Vankhudén ddm bao dj vong.
Vay voi khoang cach giita cac xa gd 1 =75cm van day dam thoa man diéu kién do
vong.
BO tri xa gb nhu sau:
‘ 750 I 750 I 750 750 750 750 750

5420 ‘

*Kiém tra do on dinh cta xa gd ngang:

-So d6 tinh: Coi xa gb ngang nhu dam don gian ké 1én gdi twa 1a cac xa gb doc, nhip
clia xa gb ngang 1a 0.5 m. Tai trong tac dung lén xa gb ngang 1a tai phan bd & vi tri van
day (b=0,22 m), ta coi nhu 14 lyc tap trung tai giita xa go ngang.

-Tai trong tap trung dat ¢ giita thanh xa go ngang:
l P
500 «@F-

+Trong lwong ban than xa go:
Pyg °=1.b*h*y,5=0,08*0,1*600*0.5=2,4 kg
Pyg =l.n*b*h*y,5=1,1*0,08*0,1*600*0,5 =2,64 kg
+Tai trong tac dung 1én xa go:
P =04 “*1+P,, °=436,4*0,75+2,4= 329,43 kg
P =q4"*1+P,,"=532,04*0,75+2,64 =400,95 kg
- Cac dac trung hinh hoc cua tiét dién xa gff):
_b*h®> _0,08*01°
6
_b*h® _0,08*01°
12

W =133,33.10° m®=133,33 cm®

J =6,67.10° m*=6,67.10° cm*
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.2 A 1em 1A M
-Kiém tra theo di€u kién bén: o = ﬁ <[o]

P*l 400.95*0.5

M as= Z =50,12 kgm
s G 20L2 =37 59 kg/cm? < [6]=110 kg/cm? = thoa man.
13333
-Theo diéu kién 6n dinh:
*|4 *E5N4 _
Rl 329 550 ~005cm < f = =" _0190m
48*EJ]  48*12*10° *667 = 400 400
= thoa man.

Vay xa gd ngang chon dam bao vé cudng do chiu luc va bién dang.
*Kiém tra do 6n dinh cta xa gé doc:
Chon xa doc 1a gb nhém V ¢6 R = 110 Kg/em?E = 10° Kg/cm?
Tiét dién xa doc 1a: bxh = 10x12 cm
Xa doc duoc do badi cot chéng, khoang cach céc vi tri do xa doc la 75 cm

So d6 lam viéc thuc té cua xa doc 1a dam lién tuc tya trén cac vi tri ¢t chong.

t 1500 & 1125 [ 1125 T-// 1500 "
e N AN N N

e
Tai trong tac dung 1én xa doc la tai trong tap trung dat tai géi, gitra dam.
PY=P" /2+nxbxhxIxyy =400.95/2+1.1x0.1x0.12x 1.5x 600=212.28 (Kg).

x.ng

- Kiém tra d6 bén cua xa doc

bt _10a2
"6 e 2M0Cm)
tt
oM _P1 2122850 _ 45 17kg/cm?) <R =110(Kg / cm?)

W 4w 4x240
Vay diéu kién bén thoa mén
- Kiém tra vong:
+Taco: P°=P¢ /2+bxhx I xyg5 = 329.43/2+0.1x0.12x 1.5x 600=175.5 (KQ)

x.ng
PtCI 3
" 48EJ

+ Do vong duoc tinh theo cong thire: f;

Véi gb ta co: E = 10° (Kglem?)
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J bh® 10x12° 1440 ard
T 12 12 o
3
f= w =0,08 (cm)
48x10° x1440
, 1 1
+ Do vdng cho phép:[ f]=—==| =—=x150 = 0,375 (cm)

400 400
Ta thdy f <[f]; do d6 chon xa doc bxh = 10x12 cm 1a dam bao.
* Tinh van khuén thanh dim D1:
* Tai trong tac dung lén van thanh:
+ ap luc ngang 16n nhat do trong luong bé tong:
01°= YpXhXbyzn=2500x0,6x0,25=375 kG/m.
01"=n;xq°=1,2x375=450 kG/m.
+ Hoat tai do dam bé tong:
02°=P"xb,4,=200x0,25=50 kG/m.
02"=n,x0,°=1,3x50=65 kG/m.
— Tong 4p luc tic dung vao van thanh( b6 qua trong lwong van khuén do tic dung
thang dung).
q"=450+65=515 KG/m.
0°=375+50=425 kG/m.
- Coi van khuon thanh dam nhu dam lién tuc ké 1én cac thanh nep dung va cac
thanh nep dimg twa 1én cac thanh chong xién. Goi khoang cach giita 2 thanh nep dtng

la: I,

7m0

\ o 1 !

! N L

AN S L\J/Lﬁ

Chon khoang cach gitra hai nep ding 1 1,=75 cm. So do tinh 1a dam lién tuc.

ol

- Kiém tra theo diéu kién bén :
Véi W=6.34cm>,J=27,33cm*
oc=M_, /W< Rthep

Munax= Qv 13710 = 5,15x 75°/10= 3684,4 kGem.
Véi 1y : khodang cach bd tri cac gong cot da chon =0,75m.
W: Momen khang uén ctia tim van khuon,tra bing W= 6,34 cm®.

Ringp : cudng do cia thép: Ryng,= 2100 kG/em?,
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-> o = 3684,4/6,34 = 581,13 kG/cm” < Ryyg,= 2100 kG/cm’.
> Van khuon dam bao do bén.
Dé thuén loi khi chéng thanh xién, ta cho thanh xién tya vao thanh ngang ctua
VK day dam. Vay ta chon 1, = I, = 75 (cm)

Kiém tra d§ vong van thanh dam:

th |4 I
Déi voi so dd dam lientyc f=——2—-< f =
128.E.J 400

E: Médun dan hdi cua thép: E= 2,1x10° kG/cm?,

J: Momen quan tinh cta tim van khudn,tra bang J= 27,33 cm”.
B 4,25%x 75"
128x2,1x10°x 27,33

|
=9 — E =0,188cm
400 400

— f< f — Vankhudén dam bao do vong.

=0,02cm

* Kiém tra kha ning chiu luc ciia Cot chong
- Tai trong 1én dau gido chéng bao gom 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 go.

- Tai trong dugc phan theo dién chiu tai ctua cac dau gido. Nguy hiém nhat ta
tinh cho gido d& & vi tri day dam vi tai ddy con c6 thém trong luong bé tong dam.
Ttr so d6 tinh toan da doc ta co tai trong tic dung 1én cay chéng:

N=2.P%4=2212,28=424,56 m

Chicu dai can thiét: 1 = H; — hg— hy= 3,6 — 0,6 — 0,08 =2,92 m
9.1.3. Thiét ké van khuon cjt
* S0 liéu veé cong trinh va to hgp cot:
- Nha cao 6 tAng, cac ting cao 3.6m.
- Cot tang 1,2,3 ¢6 tiét dién: 22x40 cm, cot ting 4,5,6 c6 tiét dién 22x30cm, cot hanh
lang c6 tiét dién 22x22cm.
- San cac tang day 10cm
*T6 hop cot:
+ V&i cot tﬁng 1,2,3 chiéu cao tinh toan cua van khuon 1a H=3.6-0.6 = 3.0 m, tiét dién
22x45. Canh ngan dung 1 tim rong 200, canh dai ding tim 200 theo chiéu cao ding 2
tam 1500.
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* Tinh toan van khuon cét:

bo on dinh cta van khuon dinh hinh rat 16n nén khong can kiém tra ma chi can chon
véan khuon, chon gong, kiém tra khoang cach giira cac gong

-Tinh toan khoang cach gong cot:

So @b tinh:

] L ]

Tai trong tdc dung Ién van khuon: Theo bang 5.4/212 gido trinh “Van Khudén Va
Gian Giao”, tai trong tac dung vao van khudn gom 2 thanh phan: tai trong tic dung
do bé tong twoi va tai trong do chin dong phat sinh ra khi d6 bé tong.
+ Tai trong tac dung do bé tong tuoi:
9. = ¥ R = 2500x0.75 = 1875 kg/m®

Vi khoang cach h=min {R=0.75m; H=3.0 m}

Trong d6: R=0.75m 14 ban kinh tac dung ctia dam dui.

H=3.0 m la chiéu cao cét.

9" = n.q," = 1.3x1875 = 2437.5 kg/m?
+ Tai trong tac dung do dam bé tong:
0, = 200 kg/m?
9, = n.g," = 1.3x200 = 260 kg/m?
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Do tai trong tac dung khong xay ra dong thoi vi néu d6 thi khong dam ta 13y tai trong
d6 dé tinh vi qqs 10n hon quam

=> T6ng tai trong tac dung vao van khudn cé bé rong 0.25m:

g = 0.25x(g," + 9,") = 0.25x(1875 + 200) = 518.75 kg/m

q" = 0.25x(q," + g,") = 0.25x(2437.5 + 260) = 674.38kg/m
-Coi van khuon cot nhu dim lién c6 cac gbi 1a gong, chiu tai trong phan bd déu
q"=674.38 kg/m
Tinh cho mot tAm van khuon dinh hinh c6 chiéu rong 0,25m c6: W=6,34 cm?®; J=27,33
(cm®)

Gia str chon khoang cach cac gong 1a 75 cm

Kiém tra khoang cach gong theo diéu kién bén:

Véi W=6,34cm® J=27,3cm’
c=M__, /W< Riep

Munax= Q' 137/10 = 6.74x 75%/10= 3791 kGcm.
Vot |y : khoang cach bd tri cac gong cot da chon =0,75m.
W: Mémen khang udn cua tim van khudn,tra bang W= 6.34 cm®,
Ringp : cuong do ctia thép: Ry¢,= 2100 kG/cm?.
-> o =3791/6,34 = 598 kG/cm® < Ryngp= 2100 kG/cm?,
> Van khuén dam bao do bén.
Chon khoang cach gong 1a 75 cm la thod man

Kiém tra theo diéu kién bién dang:

th |4 I
Péivoisodd dam lientyc f=—2—-< f =
128.E.J 400

E: Modun dan hdi cua thép: E=2,1x10° kG/cm?,

J: Mémen quén tinh cia tam van khuén,tra bang J=27.,3 cm®”.
B 5.19x 75°
- 128%2,1x10°x 27,3

l, 75 .
=——=—-=0,188cm (thoa man )
400 400

Tinh gong:
Str dung gong cot Nittetsu 1a thép goc L75x5 ¢é céc dac trung sau:
M6 men quén tinh:  J = 52,4 (cm®); M6 men chéng uén: W =20,8 (cm®)

=0,032cm

-Sor d6 tinh: 13 ddm don gian, chiu tai trong phan b déu.
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q

LI

“WMW

8

- Téi trong tac dung lén gong cot la:
q" 4= (2437.5+260)x0,75= 2.02 T/m = 20.2Kg/cm
q° 4= (1875+200)x0,75 = 1.56 T/m = 15.6 Kg/cm
- Theo diéu kién bén: o = % <Rie
= q'lcz
8

W : md men chéng udn cua gong cot: W = 20,8 cm3; J = 52,4 (cm4)

M : md men udn 16n nhét trong dam don gian M

2 2
oM _alL 20275 _ g 8<r_ —2100 (kG/em?).
W 8W 8208 :

- Theo diéu kién bién dang:

5gl*  5156.75" | 75

= = 5 =0,074(cm) <[f]=—=—=0,188cm
384.E.J 384.2,1.10°.52,4 400 400

Vay gong cdt ddm bao kha nang chiu luc.

q
GHI CHU:
o () VK DINH HINH
9 o (2) TANG DO
. =] (3) COT CHONG
H I o O) GONGTHI?P
(5) KHUNG GO
2 ° (6) COT CHONG CHAN
] = 5 - LA @ xAGO GO 80X100 \
) \z E E y = THEPI 14 GIUXA GO
d ° ° o (3) SANCONG TAC
I I X i 2 GIAO CONG TAC
H 1 H
0 o
= i i o\
0
3 El o] ™
A ® | @
I
LI LT LTI AT T %// %
T 1200 }250,250] 1200 | 600 |

CAU TAO VAN KHUON COT
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9.2. Tinh toan khéi lrong thi cong
9.2.1. Khéi lwong vin khuon

) ) . SL Tong
Chiéu | Chiéu | Dién CK e
Tang | Tén ciu kién rong | dai tich trong }(hm KLA cho
uong 1 tang
(m) |[(m) | (m2) 1 (M2)
tang
1 2 3 4 5 6 7 8
Cot truc A 0,88 |[3,6 3,168 |6 19,01
Cot truc B 0,88 |[3,6 3,168 |21 |66,528
Cot truc C 1,34 |36 4824 |19 |91,656
Cot truc D 1,34 |36 4824 |19 |91,656
Cotkhusanhdon | 0,88 |3,6 3,168 |4 12,67
Cot thang may 1,34 | 3,6 4,824 3 14,472
Dam 220x600 1,22 |542 |6,368 |19 121,99
Dam 220x350 0,72 |1557 [1121 |1 112,1
Dam 220x300 062 (218 |[1,35 19 | 25,65
Tang | Dam thang 082 |36 |288 3 8,64 1041
1,2,3 | Con thang 0,61 [4,02 [2074 |6 12,444
O san (3,0x6,0) 2,78 |578 |16,06 |12 192,72
O san (2,4x3,0) 2,18 |2,78 |6,06 12 | 72,72
O san (2,4x4,5) 2,18 |428 (9984 |5 49,9
O san (2,25x3) 2,03 |2,78 |5,64 2 11,28
O san (4,5x3) 2,78 |428 |[11,9 1 11,9
O san (3,0x3,6) 2,78 (3,38 [939% |2 18,793
O san (6,0x4,5) 428 |578 |2474 |2 49,5
O chiéu nghi 1,4 (338 |5746 |3 17,238
O ban thang 1,4 4,02 |6,76 6 40,5
Cot truc A 0,88 |[3,6 3,168 |6 19,01
Cot truc B 0,88 |36 3,168 |21 |66,528
Cot truc C 1,14 |36 4104 |19 | 77,97
Cot truc D 1,14 |36 4104 |19 | 77,97
Cotkhusanhdon [ 0,88 |3,6 3,168 |4 12,67
Cot thang may 1,34 |3,6 4824 |3 14,472
Ting | Dam 220x600 122 |522 16368 |19 |12199 |
4,56 | Dam 220x350 0,72 |[1557 [112,1 |1 112,1
Dam 220x300 062 |218 |1,35 19 | 25,65
Dam thang 0,82 |36 2,88 3 8,64
Cbn thang 0,61 [4,02 (2074 |6 12,444
O san (6,0x3,0) 2,78 |578 16,06 |12 192,72
O san (2,4x3,0) 2,18 2,78 |6,06 12 72,72
O san (2,4x4,5) 2,18 |428 19984 |5 49,9
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O san (6x4,5) 428 |578 |2474 |2 49,5
O san (3,0x3,6) 2,78 13,38 [939% |2 18,8
O san (1,2x4,5) 0,98 |4,28 |42 1 4,2
O chiéu nghi 1,4 338 |5746 |3 17,238
O ban thang 1,4 |4,02 |6,76 6 40,5
9.2.2. Théng ké khoi luong cét thép.
Tong thé | Ham |- | Tong khéi | Tong khoi
A o tichbé | ongcot | long cot long cot
Tang | Tén cau ki¢n tong thép thép thép 1 ting
(m3) Kg/m® (kg) (kg)
Cot truc A 1,05 120 126
Cot truc B 3,66 120 439,2
Cot truc C 6,76 120 811,2
Cot truc D 6,76 120 811,2
Cot khu sanh don | 0,70 120 84
Cot thang may 1,068 120 128,2
Dam 220x600 13,68 120 1641,6
Dam 220x350 12 120 1440
Ting Déu}l 220x300 2,72 120 326,4
123 Dam thang 0,648 100 64,8 10963
Con thang 0,654 100 65,4
O san (6,0x3,0) 19,32 100 1932
O san (2,4x3,0) 7,27 100 727
O san (6,0x4,5) 9,896 100 989,6
O san (2,25x3) 1,128 100 112,8
O san (3,0x3,6) 1,879 100 187,9
O san (2,4x4,5) 4,99 100 499
O chiéu nghi 1,724 100 172,4
O ban thang 4,05 100 405
Cot truc A 1,05 120 126
Cot truc B 3,66 120 439,2
Cot truc C 5,26 120 631,2
Zil’ng Cot truc D 5,26 120 631,2 10064,56
Cot khu sanh dén | 0,70 120 84
Cot thang may 1,068 120 128,16
Dam 220x600 13,21 120 1641,6
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Dam 220x350 12 120 1440
Dam 220x300 2,72 120 326,4
Dam thang 0,648 100 64,8
Cén thang 0,561 100 56,1
O san (6,0x3,0) 19,32 100 1932
O san (2,4x3,0) 7,27 100 727
O san (6,0x4,5) 9,896 100 989,6
O san (2,25x1,2) 0,4 100 40
O san (3,0x3,6) 1,879 100 187,9
O san (1,2x4,5) 0,42 100 42
O chiéu nghi 1,724 100 172,4
O ban thang 4,05 100 405
9.2.3. Khéi lwong bé tong
Kich thée Tong |
. ] theé Tﬁl}g
X N s | Thé S6 | tichl | thé
Tang Tén céau kién rglfg lf(l:l;f) Sg:;i tich | lwgng 10:;“ tl’g:h 1
: cau tang
ki€én
(m) | (m | (m) | (m3) | (cai) | (m3) | (m3)
Cot truc A 022 | 36 | 0,22 [0,1742| 6 1,05
Cot truc B 022 | 36 | 0,22 [01742 | 21 3,66
Cot truc C 022 | 36 | 045 | 0,356 | 19 6,76
Cot truc D 022 | 36 | 045 | 0,356 | 19 6,76
Cotkhusanhdon | 022 | 3,6 | 0,22 | 0,1742 | 4 0,70
Cot thang may 022 | 3,6 | 0,45 | 0,356 3 1,068
Dam220x600 022 | 06 | 542 | 0,72 19 | 13,68
Dam 220x350 0,22 | 0,35 |155,7 | 12 1 12
. | Dam 220x300 022 | 03 | 218 | 0143 | 19 | 2,72
Iaz“g Da‘@m thang 022 | 03 | 36 | 0216 | 3 | 0,648 | 98,08
Cbn thang 0,11 | 0,25 | 4,02 | 0,094 6 0,654
O san (6,0x3,0) 2,78 | 0,1 | 578 | 161 12 | 19,32
O san (2,4x3,0) 2,18 | 0,1 | 2,78 | 0,606 | 12 7,27
O san (6,0x4,5) 428 | 0,1 | 578 | 2,474 4 9,896
O san (2,25x3) 2,03 | 0,1 | 2,78 | 0,564 2 1,128
O san (3,0x3,6) 278 | 0,1 | 338 |0939% | 2 1,879
O san (2,4x4,5) 2,18 | 0,1 | 4,28 | 0,998 5 4,99
O chiéu nghi 1,4 | 01 | 338 | 0,575 3 1,724
O ban thang 1,4 | 0,1 | 4,02 | 0,676 6 4,05

Nguyén Hoang Hai — XD1401D

- 116 -




Truong THPT Ly Thuong Kiét — Ha Noi

Cot truc A 022 | 36 | 02201742 | 6 1,05
Cot truc B 022 | 36 | 022|01742| 21 | 3,66
Cot truc C 022 | 36 | 035| 0277 | 19 | 526
Cot truc D 022 | 36 | 035| 0277 | 19 | 526
Cotkhusinhdon | 022 | 3,6 | 022 [ 01742 | 4 | 0,70
Cot thang may 022 | 36 | 045 | 035 | 3 | 1,068
Dam 220x600 022 | 06 |522| 069 | 19 | 1321
Dam 220x350 022 | 0,35 | 1557 | 12 1 12
. | Dam 220x300 022 | 03 | 218 | 0143 | 19 | 2,72
Z%"‘g Dém thang 022 | 03 | 36 | 0216 | 3 | 0648 | 911
Cén thang 011 | 0,25 | 402 | 00935 | 6 | 0,561

O san (6,0x3,0) 2,78 | 0,1 | 578 | 1,61 12 19,32
O san (2,4x3,0) 2,18 | 0,1 | 2,78 | 0,606 12 1,27

O san (6,0x4,5) 428 | 0,1 | 578 | 2,474 4 9,896
O san (2,25x1,2) 098 | 01 | 203 | 0,2 2 0,4

O san (3,0x3,6) 2,78 | 0,1 | 3,38 | 0,9396 | 2 1,879
O san (1,2x4,5) 098 | 01 | 428 | 0,42 1 0,42
O chiéu nghi 1,4 | 01 | 3,38 | 0,575 3 1,724
O ban thang 1,4 | 0,1 | 402 | 0,676 6 4,05

9.2.4. Khoi lwgng xy.

Bang thong ké khoi lwong xay

Kich thude . . Téng | Tén
Tang Tén cau kién Dai | Rong | Cao TIE;%Ch ig&i?gf thé ticg:h trt‘rg
(m) (m) (m) ' ck cua
Truc A 428 | 022 | 325 | 3,06 2 6,12
' 2,78 | 0,22 | 09 0,55 2 1,1
Truc B 428 | 022 | 325 | 3,06 2 6,12
' 4353 | 0,22 | 09 8,62 1 8,62
:n Trac C 428 | 022 | 325 | 3,06 4 12,24
= ' 2,78 | 0,22 | 3,25 1,99 12 23,88 | 95,6
= Truc D 428 | 022 | 325 | 3,06 4 12,24
2,78 | 0,22 | 3,25 1,99 12 23,88
Truc 1-19 532 | 022 | 3.0 3,51 13 45,63
‘ 2,78 | 022 | 09 0,55 2 1,1
Tuong ngannhavs | 1,2 011 | 15 0,2 12 2,4
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9.2.5. Khéi lwong trdt, son bd.

SL

A A - Téng
. L CAhleu C\h_leu I?n;n CK Khéi KL cho
Tang | Tén cau kién rong | dai tich trong A
lwong 1 tang
™ [m |m) 1|
tang

1 2 3 4 5 6 7 8

Cot truc A 0,88 |3,6 3,168 6 19,01

Cot truc B 0,88 |3,6 3,168 21 66,528

Cot truc C 1,34 |36 4,824 19 91,656

Cot truc D 1,34 |36 4,824 19 91,656

Cot khu sanh déon | 0,88 | 3,6 3,168 |4 12,67
Cot thang may 1,34 | 3,6 4824 |3 14,472
Dam 220x600 1,22 |542 /6,368 |19 121,99
Dam 220x350 0,72 |1557 |112,1 |1 112,1
DAam 220x300 0,62 (2,18 |[1,35 19 25,65

Dam thang 082 [36 |288 3 8,64

Cén thang 061 [402 [2074 |6 12,444

O san

(3.0x6.0) 278 |578 |16,06 |12 |19272

O san
ring | 230) 218 |278 |6,06 12 | 72,72

O san 24255
123

(2.4x4:5) 218 |428 9984 |5 499

O san

(2.25%3) 203 |278 |564 2 11,28

O san

(45x3) 278 1428 |11,9 1 11,9

O san

(3.0x3.6) 278 1338 [939% |2 18,793

O san

(6.0x4.5) 428 |578 |2474 |2 495

O chiéu nghi 14 |338 [5746 |3 17,238

O ban thang 1,4 4,02 |6,76 6 40,5

Trat tuong 30 [3542 |90471 |1 |o0a71

trong

Trét tuong 325 |1457 | 373 1 373

ngoai 0,9 118,7 | 106,8 |1 106,8

Cot truc A 088 |36 3168 |6 19,01
Ting | Cot truc B 088 |36 [3168 [21 166528 |, .. .,
456 | Cottruc C 124 |36 |4464 |19 [84,82 ’

Cot truc D 124 |36 |4464 |19 |8482
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Cotkhusanhdon | 0,88 |36 |[3,168 |4 12,67

Cot thang may 088 |36 [3168 |3 9,504

Dam 220x600 1,22 |522 |[6,368 |19 121,99

Dam 220x350 0,72 |220 |1584 |1 158,4

Dam 220x300 0,62 |56 3472 |1 34,72

Dam thang 082 |36 |288 3 8,64

Cbn thang 061 |4,02 |2074 |6 12,444

O san

(3.0x3.0) 2,78 2,78 |773 28 | 216,44

O san

(2.4x3.0) 2,18 |2,78 |6,06 18 | 109,1

O san

(2.4x4.5) 2,18 4,28 |9984 |5 49,9

O san

(3x4.5) 2,78 428 |11,89 |4 47,56

O san

(3.0x3.6) 2,78 3538 [939% |2 18,8

O san

(1.2x4.5) 098 |4,28 |4, 1 42

O chiéu nghi 1,4 3,38 [5746 |3 17,238

O ban thang 1,4 4,02 |6,76 6 40,5

Trat tuong 36 |186 |667,87 |1  |667,87

trong

Trat tuong ngoai | 3,6 43 15487 |1 154,87

9.2.6. Khéi lwong ép lit.
Kich thwoe ) Tong Tong
B Chid Dién So dién tich dién
Tg"ing Tén cau kién ,\e d: -lell tich lwgng | 1 loai cau tl,CI:]

rong al ki€én 1 tang
(m |[(m) | (m2) |(cai) |(m2) (m2)

O san(6,0x3,0) 2,78 |578 |16,06 |12 192,72
Osan (2,4x3,0) | 2,18 |278 |6,06 |12 72,72
Osan (2,4x45) 2,18 |4,28 9984 |6 60
Osan (2,25x3) 2,03 |2,78 |564 |2 11,28
Tang1 |Osan(3,0x3,6) [2,78 |3,38 (9,396 |2 18,793 683,57
O san (6,0x4,5) | 4,28 |578 |[2474 |4 98,96
3
6
2

O chiéu nghi 1,4 3,38 |5,746 17,238
O ban thang 1,4 |4,02 |6,76 40,5
Tudng nha WC | 3 28,56 | 85,68 171.36

Ting |Osan(60x30) |278 [578 |1606 |12 192,72
23456 | Osan (2,4x3,0) | 2,18 |2,78 |6,06 |12 72.72

666,4
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Osan (2,4x4,5) | 2,18 |4,28 9,984 |5 49,9
O san (6,0x4,5) | 4,28 |5,78 2474 |4 98,96
Osan (3,0x3,6) | 2,78 |3,38 9,396 |2 18,8
Osan (1,2x4,5) | 0,98 |428 |42 1 4,2
O chiéu nghi 1,4 3,38 |5746 |3 17,238
O ban thang 1,4 402 |6,76 |6 40,5
Tuong nha WC | 3 28,56 |8568 |2 171.36
9.2.7. Khoi lwong cong tic lip cira:
Kich thwée Tong ]
dién Tong
‘ ' B2 | Chidu D,ién SL tich . d,ién
Tang Tén cau kién tich Ilogi | tich

rong | dai cAu | 1tang

kién

(m | (m) | (m2) | (cai) | (m2) | (m2)

Cua s truc phong hoc 1,8 1,8 3,24 24 77,76

Cira s6 nha Kho 0,88 |11 0,968 |7 6,776
Tﬁng Cira s6 WC 0,64 |0,64 0,41 |18 7,38
1 | Cira di phong hoc 1,8 |25 4,5 6 27 130,892
Cira di nha kho 0,6 1,8 1,08 |3 3,24
Cura di WC gido vién 0,6 2,1 126 |2 2,52
Ctra di WC chung 0,74 |21 1554 |4 6,216

9.3. Tinh toan chgn may va phwong ti¢n thi cong
Chon may thi cong cong trinh gom:

+ M4y van chuyén lén cao: Can truc thap, may vén thang.
+ May tron vita xay, trat

+Dam dui, dam ban.

+ Xe 0t6 van chuyén bé tong thuong pham.

9.3.1. Chon cdn truc thdp:

Céc thong sb dé Iya chon can truc thap:

- Tai trong can nang: Qyc

- Chiéu cao nang vat: Hyc

- Ban kinh phuc vu 16n nhat: Rye

* Sirc nang yéu cau:

Trong luong vat nang ing vé&i vi tri xa nhét trén cong trinh 13 thung d6 bé tong dung
tich 1m?® Qye=0ek™2qt
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Qu: trong lugng thung db bé tong,chon thing c6 dung tich 1m3( tinh toan 0,8 m®)
>qe: trong lugng céc phu kién treo bude, léy 1a0.1T
Viay Q,=0,8x2.5 + 0.1 =2.1T
* Tinh chiéu cao ning ha vat:
Hyc = Het + Hae + Hoe + He (M)
Trong do :
Hci: Chiéu cao cua cong trinh; Hy = 25.1m
H.i: Khoang an toan; Hy = 1m
Hg: Chiéu cao ciu kién ciu lép; He =2m
He: Chiéu cao thiét bi treo budc; Hy= 1.5m
Vay chiéu cao can thiét ciia can truc 13 : Hyc=251+1+2+15=29.6 (m)

* Ban kinh nang vat:

Trong do: , (LY
Ry = IB+S +(Ej

L = 58,75 m: Chiéu dai cua nha.

B = 12 m: Bé rong clia nha.
S=r2+by+by+a=06+03+12+2=41m.

S 12 khoang cach tir tam quay cta can tryuc dén mép cong trinh.

r=1,2m: bé rong can truc.

by =1,2m: Chiéu rong ctia dan gido.

bo = 0,3m: Khoang cach tir gido dén mép cong trinh.

a = 2m: Khodng cach an toan, da bao géWg ludi an toan.
| 1
£ ‘

>

B=12000
=12000

B1

Vay: R, =\/(12+4.1)2 + 58,75/2 ° =34.49m

Dua vao céac thong s6 tinh toan trén va do dic diém cong trinh co chiéu dai 16n, ta
chon cn truc thap di chuyén trén ray.

Ta chon can truc KB-403A:
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12000

B=12000

B1

Chiéu dai may KB‘—403A=28000

Céc thong sb k§ thuat cua can truc:

Chiéu cao nang lén nhat: H o =42 m

Tam v&i 16n nhét: Ry, = 30 m

Trong luong nang: Qmin=5T, Qmax= 8T

Vian téc ning: V,, = 40 m/phit

Van téc quay: V, = 0,6 vong/ phut .

Vian toc di chuyén xe con: Vg = 30 m/pht

* Kiém tra ning suit ciia can truc thap:

Ning suat tinh toan cta can truc chinh 13 ning suat d6 bétdng ctia nd va dugc tinh theo

cong thtrc:
Ns = 7.Q.Ng K. Kig (M*/ca)
Trong do:
Q=5 T, N 3600

ck

tck

tk =E(T1+T)
E = 0.8 13 hé s6 két hop dong thdi cac dong tac
T, = Tnéng + Th + Tquay

Tha = Tnéng =37 giéy
Tquayzz.%.wl6 =1,67
=>T, =37 + 37 + 100 =174 giay
T,: thoi gian thao tac thu cong gém moc, thao, ciu, trt vira bé tong, léy T,=180s
=> Ty = 0.8(174+ 180 ) = 283 giay
=> ng, =3600/283 =13
K= 0.7 12 hé s6 str dung tai trong
K= 0.75 14 hé s6 st dung thoi gian.
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Vay ning suat can truc trong 1 ca la: Ny = 7x2,1x13x0.7x0.75 = 100,33 T/ca

Ning suét can truc quy déi 1a : Ng = 100,33/2,5 = 40,132 m°.

Nang suat cua can truc da chon thoa man nhu cau cau lap cua can truc trong 1 ca.

9.3.2. Chon mdy van thang nang vat li¢u

Van thang dé van chuyén xi mang, vira xay, trat, gach...

— Vita xay: V = 25% khéi luong xay ctia tang dién hinh
V=0,25x39,6=9,9m°= g;=13,7T
— 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 cdc tinh nang ky thudt sau:

Cac thong s6 Don vi tinh Gia tri
Chiéu cao H m 50
Vian 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
Dién &p str dung \Y 380
Trong luong kG 5700

— Ndng sudt thing tai : N = Q.NexKit-Kig
Trongdo: Q=05T

kg = 0,85

N : b chu ky thyc hién trong 1 ca

Nex = 3600.8/te VO te=(2.S/V)+pse +1 45 =334 s
— N = 0,5x86,22x0,85=36,6 T/ca.

Nhu vay: chon 2 may van thang théa man yéu cau vé nang suat.

9.3.3. Chon mdy chon mady tron vita xdy, trdt:

— Khdi lugng xay ¢ 1 phan khu tang dién hinh:

.| Ten chu | Chi€u | Chieu | Chieu | Dien | Tong | sy | Téno th
Tang Kian day dai cao tich |dién tich (m3) tich (m3)
' (m) (m) (m) | (m2) | (m2)
1 2 3 4 5 6 7 8 9
Tg:gg 022 | 2957 | 30 | 1774 19,51642
Tépg Tuon
dién ch 011 | 52 | 04 | 416 | 272,06 | 0,2288 29,7
hinh -
Tuong | 55 | 1508 | 30 | 90.48 9,9528
ngan
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+ Theo ma hi€u dinh miuc AK.21234 (cong tac trat tuong) ta cd dinh mirc vat li¢u cho
cong tac trat 1a 0.02415: V yua rae =272.06 *0.02415=6.57m*

+ Theo ma hi¢u dinh mic AE.22213 (cong tac trat tuong) ta c6 dinh mure vat li¢u cho
cong tac trat la 0.3248: V yita xay = 29.7x0.3248=9.65m"°

— Nang suét yéu cau : V=V;+V,=16,22 m®

Chon logi may tron vita SB — 133 ¢0 cac thong sO ky thudt sau :

Céc thong $6 Pon vi Gia tri

Dung tich hinh hoc I 100

Dung tich xut liéu I 80

Téc do quay Vong/phut 550

Cong suat dong co kKW 4,0

Chiéu dai , rong ,cao m 1,12x0,66x1,0
Trong luong T 0,18

—Tinh ndng sudt mdy trén vita theo céng thirc:

N =V . Kut.Nek-Kig-

Trong d6: V¢ =0,6 .V, =0,6.100 = 60 lit

Ka = 0,85 hé s6 xuat lidu , khi tron vita 1ay k= 0,85

Nec: 8O mé tron thuc hién trong 1 gio : ng=3600/t.

CO tek= tas vaot tuont tagra= 15+ 120 + 10=1455 = n = 25
k= 0,8 hé s6 st dung thoi gian

Vay N = 0,06x0,85x25x0,8 = 1,02 m* /h

= 1 ca may trén duoc N=8 x 1,02 =8,16 m° vita/ca

Viy chon 2 may tron vita SB —133 dam bao ning suit yéu ciu.
9.3.4. Chon mdy dam diii cho cot:

— Khéi luong BT trong cot, dim & ting 16n nhit co gia tri V= 28,79m?ca.

Chon may dam

dui logi USO c6 cdc thong sé ky thudt sau:
Céc thong ) bPon vi Gia tri
Thoi gian ¢Am BT S 30
Bén kinh tac dung cm 30-40
Chiéu siu 16p dam cm 20-30
Ning suat M3/h 3,15

— Nang sudt dam dwoc xdc dinh theo cong thirc:
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N=2.k.ro>.A.3600/(t;+t,)
Trong do:
ro: Ban kinh anh hudng cua dam ldy 0,3m
A: Chiéu day 16p BT can ddm 0,25m
t,: Thoi gian ddm BT = t;= 30s
t,: Thoi gian di chuyén dam tir vi tri nay sang vi tri khac 1dy t,=6s
k: Hé s6 hiru ich l1dy k= 0,7
Vay:N=2.0,7.0,3.0,25.3600/(30+6) = 3,15 m*/h
—Nang sudt ciia mot ca lam viéc:
N = 8.3,15.0,85 = 21,42 m*/ca = chon 2 cai .
N = 42,84 > 28,79 m*/ca. Vay chon dam dui thoa man.
— Pé d¢ phong hong hoc khi thi cong, ta chon 4 dam dui.
9.3.5. Chon mdy dam ban cho bé tong san:
Dién tich cia ddm bé tong can dam trong 1 ca 16n nhit la: S = 109,32 m%/ca.
Ta chon may dam ban U7 c6 cac thong s6 k¥ thuat sau:
+Thoi gian dam bé tong: 50s
+Ban kinh tac dung: 20 + 30 cm.
+Chiéu sau 16p dam: 10 + 30 cm
+Nang sudt: 25 m%h

Ning suat xac dinh theo cong thirc:

N = F k5,000
t, +t,
Trong do: F: Dién tich dAm bé tong tinh bing m?

k: Hé s6 hitu ich = 0,6 + 0,85. Ta lay = 0,8
&: Chiéu day 16p bé tong can dam: 0,12 m
t,: Thoi gian ddm = 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 c6 F nén ta khong xac dinh theo cong thirc nay dugc.
Theo bang céc thong sé k¥ thuét ciia ddm U7 ta c6 ning suit cua ddm 1a 25m?/h.
Néu ta 14y k=0,8 thi ning suit may ddm 1a: N=0,8.25.8=160 m*/ca > 109,3m?%/ca.
Chon may dim ban U7 ¢6 ning suét 25 m?/ h.
Chon hai may dé phong hong hoc khi thi cong.
9.3.6. Chon xe vin chuyén bé tong
Ta van chuyén bé tong bang xe 6 t6 chuyén dung, thung tu quay. Cac loai xe may

chon Iya theo ma hi¢u ctia cong ty bé tong thwong pham.
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Chon loai xe c6 thung ty quay ma hiéu SB-92B c6 cac thong sb k§ thuat sau.
+ Dung tich thung trdn q= 6 m3
+ O t6 hing 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& duoc d6 bé tong
trong 2 ngay lén khdi lugng bé tong trong mdi ngay can do sé 1a 13,1 m3. Mit khéac
nhu da gia dinh tir trude tram tron cach cong trinh 6km nén ching ta sé€ stir dung 2 xe
van chuyén lién tuc la da.

9.4. Bién phap k§y thuit thi cong phin thin va hoan thién
9.4.1. Thi cong cét.
Qui trinh thi céng:

Cot thép -> ghép van khudn -> kiém tra diéu chinh vi tri -> dinh vi chdng xién
vang day neo ->do bé tong ->thao van khuon.
*_ Cong tac gia cong lap dung cdt thép:

- Bién phép lap dung.

+ Sau khi gia cong va sap xép dung ching loai ta ding can truc thap dua cot
thép 1én san tang.

+ Kiém tra tim, truc ctia cOt, van chuyén cot thép dén tirng cot, tién hanh lép
dung gian gido, san cong tac.

+ Nobi cbt thép doc véi thép cho, ndi budc cdt dai theo ding thiét ké, sir dung
san cong tac dé budc cot dai o trén cao. Mdi budc cdt dai phai dam bao chic chin dé
tranh sai 1éch khung thép.

+ Chinh tim ¢t thép sao cho dat yéu cau dé lap dyng van khuon.

* Lap dung van khuon cot.
- Bién phap lap dung:

+ Van chuyén van khuon, ciy chdng lén san tang cao bang can tryc thap sau d6
véan chuyén ngang dén vi tri cac cot.

+ Lap, ghép cac tdm van thanh voi nhau thong qua tim goc ngoai, sau do tra
chdt ném dung bua gd nhe vao chdt ném dam bao chic chan. Van khuén cot duoc gia
cong ghép thanh hop 3 mat, rdi 1ap dung vao khung cdt thép dd dung xong, dung day
doi dé diéu chinh vi tri va d6 thang dung rdi ding cdy chong dé chéng d& van khuon
sau d6 bat dau 1ap van khudn mat con lai. Dung gong thép dé cd dinh hop van khudn,
khodang cach giita cac gong dat theo thiét ké.

+ Can ¢l vao vi tri tim cot, truc chuin d3 danh dau, ta chinh vi tri tim cot trén
mit bang. Sau khi ghép van khudén phai kiém tra d6 thing dimg cua cot theo hai

phuong bang qua doi. Dung cdy chdng xién va day neo c6 ting do diéu chinh dé giir
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6n dinh cho van khuén cot. Vi cot giira thi ding 4 ciy chong & 4 phia, cac cot bién thi
chi chdng dugc 3 hodc 2 cdy chong nén phai str dung thém day neo c6 ting-do dé ting
do 6n dinh.

* Cong tac d6 bé tong cot:

* Yéu cau d6i véi vira bé tong:

- Thi cong:

+ Cot c6 chiéu cao 3.3 m < 5 m nén c¢6 thé tién hanh d6 lién tuc.

+ Dung can truc nhac ben, dua dén vi tri cot dang thi cong. Cong nhan dimg
trén san cong tac diéu chinh ben kéo nap do bé tong vao cot bang dng mém.

+ Chiéu cao mdi 16p d6 tir 30+40cm thi cho ddm ngay

+ Khi d6 bé tong can chu ¥ dén viéc dat thép chd cho dam.

- Pam bé tong:

+ Bé tong cot duoc do thanh ting 16p day 30+40 (cm) sau d6 duoc dam ki
bang dam dui. Pam xong 16p ndy méi duge do va dam 16p 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 véi nhau.

+ Khong duoc dam qua lau tai mot vi tri, tranh hién tugng phan tang. Thoi gian
dam tai mot vi tri < 30 (s). Pam cho dén khi tai vi tri ddm ndi nudc xi mang bé mit va
thdy bé tong khong con xu hudng tut xudng nira 1a dat yéu cau.

+ Khi dam khong duoc bo sét va khong dé qua ddm cham vao cdt thép lam
rung cbt thép phia sau noi bé tong dang bat dau qua trinh ninh két ddn dén 1am giam
lyc dinh gitra thép va bé tong.

* Cong tac bao dudng bé tong cot:
- Sau khi d0, bé téng phai dugc bao dudng trong diéu kién nhiét do va d6 am
thich hop.
*.Thao do van khuon cot:
Do van khudn cdt 1a van khuon khong chiu luc nén sau hai ngay c6 thé thdo d& van
khuon cot dé 1am cac cong tac tiép theo: Thi cong bé tong dam san.
- Trinh ty thao d6 van khudn cot nhu sau:
+ Thao cdy chdng, dy chang ra trudc.
+ Théo gbéng cot va cudi ciing 1a thao d& van khuon.
9.4.2. Thi céng dam sén:
a. Cong tac van khuon.
Nhitng yéu cau khi lap dung van khuén:

- Van chuyén cac bo phan:
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+Trudc khi van chuyén, phai kiém tra su ving chic cua dan giao, san thao tac,
duong di lai dé bao dam an toan.

- Phuong phap lap ghép van khudn, dan giao phai dam bao nguyén tic don gian
va dé thao; bod phan nao thao trudc khong bi phu thudc vao bd phan phai thio sau.

- Khi lép dung van khuon, phai can ctr vao cac méc tric dac trén mat dat (cho
vi tri va cao d0), dong thoi dya vao ban vé thiét ké thi cong dé dam bao kich thudc, vi
tri twong quan gitra cac bd phan cong trinh va vi tri cua céng trinh trong khéng gian.
Dbi v6i cac bo phan trong yéu cua cong trinh, phi dat thém nhiéu diém khéng ché dé
dé dang trong viéc kiém tra d6i chiéu.

- Mit tiép giap gilta van khudn véi khéi bé tong da do trude, ciing nhu khe ho
giita cac van khudn, phai dam bao khong cho vita xi ming do ra ngoai.

- Khi ghép dung van khuon, phai chira lai mét s6 16 thich dang & bén dudi dé
khi rira van khuén va mat nén, nude va rac ban cé chd thoat ra ngoai. Trude khi dd bé
tong cac 16 nay phai bit kin.

- Ltic dung van khudn, phai chura 16 dé dat nhirng by phan ¢ dinh nhu bulong,
moéc sat lam bac thang, éng. ..

- Khi van khuon va dan giao da dung xong, can phal kiém tra va nghiém thu.

- Kiém tra d6 chinh x4c & nhitng bo phan chu yéu cta van khuon phai tién hanh
bang mdy trac dac hay bang nhiing dung cu khac nhu day doi, thudc... Khi kiém tra,
phai c6 nhitng phuong tién can thiét dé co thé két luan dugc vé do chinh xac cua van
khuon theo hinh dang, kich thudc va vi tri.

- Sai léch vé kich thudc, vi tri cia van khuon va dan gido di dung xong khong
duoc vuot qua sai 1éch cho phép.

* Trinh ty lip dung van khuén san

- Tir mdc son xéac dinh tim truc cot ¢ trén san ta ding may kinh vi déng tir vach
son do6 1én cot dé guri mot mbc béng mot vach son cach day dam 5-10cm. Tu vach son
nay ta s& xac dinh dugc cao trinh day dam khi lip ghép coppha dam, san.

- Trudc tién ta dung hé san cong tac dé thi cong lap dung van khudn san. Pat
céc thanh da ngang 1én dau trén cta ciy chong don, cd dinh cac thanh da ngang bang
dinh thép, 1ap van day dam trén nhimg xa go d6 (khoang cach b tri xa go phai ding
v6i thiét ké).

- Piéu chinh cao d6 mit van khudn dén dung cao d6 day dam bang céc kich trén
va dudi va bang nivo, didu chinh tim dim bang ddy cing doc theo cac truc di dinh.

- Tién hanh 1dp ghép van khuén thanh dam, lién két v6i tim van ddy bang tim

gbc ngoai va chot ném .
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- On dinh véan khuon thanh dam bang cac thanh chéng xién, cc thanh chong
xién nay duogc lién két voi thanh da ngang bang dinh va cac con ké gitt cho thanh
chdng xién khong bi truot.

Tiép d6 tién hanh lap dung van khudn san theo trinh ty sau:

- bat cac thanh xa g6 1én trén cac kich du cua hé giao PAL, ¢ dinh céc thanh
xa gb bang dinh thép.

- Tiép d6 lap cac thanh da ngang lén trén cac thanh xa gd véi khoang cich
60cm.

- Lap dit cac tAm van san, lién két bang cac chdt ném, lién két voi van khudn
thanh dim bang cac tim goc trong dung cho san.

- Piéu chinh cbt va do bang phang cta xa gd, khoang cach cic xa gb phai ding
theo thiét ké.

* Kiém tra sau khi lip dung:

- Kiém tra d6 6n dinh cua van khuén.

- Kiém tra lai cao trinh, tim c6t cia van khuon dam san mdt lan nira.

- Céc cay chong dam phai dugc giang ngang dé dam bao do 6n dinh.

b. Coéng tac cot thép dam, san:

* Nhirng yéu ciu ky thuit:

- Khi da kiém tra viéc lap dung van khudén dam san xong, tién hanh lip dung
cot thép. Can phai chinh cho chinh xéc vi tri c¢bt thép trudc khi dat vao vi tri thiét ké.

- C6t thép phai sir dung diing mién chiu luc ma thiét ké d3 quy dinh, dam bao
c6 chiéu day 16p bé tong bao vé theo dung thiét ké bang cach ké cac con ké bang bé
téng.

* Bién phap lip dung c6t thép dam san:

- Cot thép dam duoc dit trude sau do dat cot thép san.

- Pat doc hai bén dam hé thong ghé ngua mang cac thanh da ngang. Pt cac
thanh thép cau tao 1én cac thanh da ngang d6. Ludn cot dai duoc san thanh timg tim,
sau do6 ludn cdt doc chiu lyc vao. Tién hanh budc cdt dai vao cbt chiu luc theo ding
khoang cach thiét ké. Sau khi budc xong, rat da ngang ha cdt thép xudng van khudn
dam.

- Truée khi 1dp dung cbt thép vao vi tri cdn chu y dit cac con ké c6 chiéu day
bang chiéu day 16p bé tong bao vé duoc duc sin tai cac vi tri can thiét tai ddy van
khuon.

- C6t thép san duogc lap dung truc tiép trén mit van khuon. Rai cac thanh thép
chiu mé men dwong trudc budc thanh ludi theo dung thiét ké , sau d6 dit cac thép ké
giita hai 16p ¢t thép va dit budc thép chiu mé men am va cdt thép cau tao cia no.

* Kiém tra.

Nguyén Hoang Hai — XD1401D -129 -



Truong THPT Ly Thuong Kiét — Ha Noi

- Kiém tra trong qua trinh gia cong:

+ Két cdu thép phai duoc gia cong theo ban v& két cAu va ban vé& chi tiét két

+ Kiém tra viéc thuc hién cac so do cong nghé va bién phap thi cong.
c. Cong tac d6 bé tong dam san:

“Yéu ciu vé vira bé tong:

- Vita bé tong phai duoc tron déu va dam bao dong nhat thanh phan.

- Thoi gian tron, van chuyén, do, ddm phai dugc rat ngén, khong dugc kéo dai
thoi gian ninh két ctia xi mang.

- Bé tong phai c6 d6 linh dong (do sut) dé thi cong, dap tng dugc yéu cau két

- Phai kiém tra ép thi nghiém nhitng mau bé tong 15 x 15 x 15 (cm) duge duc
ngay tai hién truong, sau 28 ngdy va dugc bao dudng trong diéu kién gan gidng nhu
bao dudng bé tong trong cong trudng cé sy ching kién cua tat ca cac bén. Quy dinh cir
60 m® bé tong thi phai duc mot t6 ba mau.

- Cong viée kiém tra tai hién truong, nghia 13 kiém tra ham luong nudc trong bé
tong bang cach kiém tra do sut theo phuwong phap hinh chép cut . Gom mét phéu hinh
non cut dat trén mot ban phéng duoc ¢b dinh boi vit. Khi xe bé tong dén nguoi ta léy
mot it bé tong d6 vao phéu, dung que st choc khoang 20 + 25 lan. Sau d6 théo vit
nhic phéu ra, do do sut xuéng cua bé tong. Khi do sut cua bé tong khoang 12 cm 1a
hop 1y.

*Yéu cau vé van chuyén vira bé tong:

- Phuong tién van chuyén phai kin, khong duoc 1am ro ri nude xi mang. Trong
qua trinh van chuyén thung tron phai quay véi tbe do theo quy dinh.

- Tuy theo nhiét do thoi diém van chuyén ma quy dinh thoi gian van chuyén
nhiéu nht. Tuy nhién trong qua trinh van chuyén c6 thé xdy ra nhiing truc trdc, nén dé
an toan c6 thé cho thém nhiing phu gia déo dé 1am ting thoi gian ninh két cta bé tong
c6 nghia 1a tang thoi gian van chuyén.

- Khi xe tron bé tong td1 cong truong, trudc Pam dui
khi dd, thung tron phai duoc quay nhanh trong vong 7

mot phit roi méi duge do vao thung.

- Phai c6 ké hoach cung tmg du vita bé tong
dé db lién tuc trong mot ca.

* Thi cong bé téng:

St dung may bom tinh dé van chuyén bé tong

dam san 1én t6i tang thi cong.
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Sau khi cong tac chuan bi hoan tat thi bt dau thi cong:
+ B tri ba cong nhan theo sat ng do va
dung cao san bé tong cho phang va déu.

+ D6 duge mot doan thi tién hanh dim, ddm bé tong dim bang dam dui va
san bang dam ban.

+ Sau khi d6 xong mét xe thi Itii xe khac vao db tiép.

Cong tac thi cong bétdng clr tuan ty nhu vy nhung van phai dam bao cac diéu
kién sau:

+ Trong khi thi cong ma gip mua van phai thi cong cho dén mach ngimg thi
cong. Piéu nay thuong gip nhat 13 thi cong trong mua muwa. Néu thi cong trong mua
mua can phai co cac bién phap phong ngira nhu thoat nude cho bé tong da do, che
chén cho bétong dang d6 va cac bai chira vat liéu.

+ Néu dén gid nghi hodc gip troi mua ma chua d6 téi mach ngimg thi cong
thi van phai d6 bé tong cho dén mach ngimg méi duoc nghi.

Mach ngirng trong thi cong bé tong dim san:

+Khi huéng do bé tong song song voi dam phuy (hay vuong goc véi dam
chinh) vi tri mach nglrg nam vao doan (1/4-3/4).

+ Khi hudng d6 bé tong song song voi dam chinh (hay vudng goc voi dam
phu) vi tri dé mach ngimg nam vao doan (1/3-2/3) lp va khi nay xac dinh duoc nhip
ctia dam phu.

Mach ngimg (néu can thiét) can dit thang ding va nén chuéan bi cac thanh van
g0 dé chian mach nging:

+ Khi d6 bé tong & mach nging thi phai 1am sach bé mat bé tong cil, tudi
vao d6 nude hod xi ming rdi mai tiép tuc d6 bé tong méi vao.

d. Cong tac bao dudng bé tong dam san:
- Sau khi dd, bé tong phai dugc bao dudng trong diéu kién va d6 4m thich hop.
- Bé tong méi do xong phai dugc che chin dé khong bi anh huong cua nang
mua.
- Phuong phép bao dudng:

+ Tuéi nude: Bé tong phai dugc giit Am it nhat 1a 7 ngdy dém. hai ngay
dau dé giir d6 Am cho bé téng ctr hai gid twdi nude mot 1an, 1an dau tudi nude sau khi
d6 bé tong 4 + 7 gid, nhitng ngdy sau 3 + 10 gid twdi nude mot 1an tuy thude vao nhiét
dd mdi truong (nhiét dd cang cao thi tudi nudce cang nhiéu va nguoc lai).

e. Cong tac thao do van khuodn.

Ddi voi van khudn dam san, viée thao d van khudn phai duoc lam can than
hon so v6i cac cong tac thdo van khudn khac.( Quy pham quy dinh dudi 7 ngay thi
khong dugc thao van khudn, & ddy sau 21 ngay thi bat dau théo).
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Cong cuy thao 1ap 13 Bua nho dinh, Xa cdy va Kim rat dinh.Cach thao nhu sau:

- Pau tién ta nGi cac chdt dinh ciia cay chdng to hop ra.

- Tiép theo d6 1a thao cac thanh xa gb doc va cac thanh da ngang ra.

- Sau d6 dung thao cac chét ném va thao cac van khuédn ra.

- Sau cung 13 thao cay chdng t6 hop( cach thio ciy chdng to hop da trinh bay &
phan cay chéng to hop).

9.4.3. Sira chiva khuyét tit trong bé tong:

Khi thi cong bé tong cbt thép toan khdi, sau khi dd thao d& van khudn thi
thudng xay ra nhitng khuyén tat sau:
a. Hién tuong rd bé tong:

- Cdc hién tuong ro:

+ RO mit: RS ngoai 16p bao vé cbt thép.

+ R sau: R qua 16p cbt thép chiu luc.

+ R thau sudt: 10 xuyén qua két cau.

- Nguyén nhan:

Do van khudn ghép khong khit 1am ro ri nude xi mang. Do vira bé tong bi phan
tang khi d6 hodc khi van chuyén. Do dam khong k¥ hodc do d6 day cuia 16p bé tong d6
qua 16n vuot qua anh huong ciia dam. Do khoang cach gitta cac cbt thép nho nén vira
khong lot qua.

- Bién phap siwa chita:

+ Poi v6i rd mat: Ding ban chai sat tdy sach cic vién da nim trong ving rd,
sau d6 dung vira bé tong soi nhd mac cao hon mac thiét ké trat lai xoa phang.

+ Pbi voi rd sau: Dung duc sat va xa beng cay sach cac vién d4 nam trong ving
10, sau d6 ghép van khuon (néucin) db vira bé tong soi nhé mac cao hon mac thiét ké,
dam k.

+ P6i v6i rd thau sudt: Trude khi stra chita can chéng dd két ciu néu can, sau
d6 ghép van khudn va d6 bé tong mac cao hon mac thiét ké, ddm k.

b. Hién tuong tring mat bé tong:

- Nguyén nhan: Do khong bao dudng hodc bao dudng it nudc nén xi mang bi
mat nudc.

- Bién phdp sira chita: Dap bao tai cat hodc mun cua, tudi nudc thuong xuyén
tr 5 =7 ngay.

c. Hién tuwong nut chan chim:

Khi thao van khudn, trén bé mit bé tong cé nhimg vét nit nho phat trién khong
theo huéng nao nhu vét chan chim.

- Nguyén nhan: Do khong che mit bé tong mdi do nén khi trdi ning to nudc

bdc hoi qua nhanh, bé tong co ngét lam nit.
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- Bién phap swa chita: Dung nudc xi mang quét va trat lai sau dé phu bao tai
tudi nude bao dudng. Coi thé dung keo SIKA, SELL .. bang cach vé sinh sach s& rdi
bom keo vao.

9.4.4. Bi¢n phdp thi cong phan mdi:

- Sau khi d6 xong bé tong chiu lyc san mai ta tién hanh x4y tuong mai va tan
dung tuong mai 1am thanh chin dé thi céng bé tong xi tao ddc.

- Bé tong xi duoc tao ddc vé phia thu nuéc theo do doc thiét ké. Sau khi d6 bé
tong xi dugc vai ngay ta tién hanh dat cbt thép cua 16p bé tong chéng tham, bién phap
lap dat va do bé tong chong thdm giéng nhu do bé tong dam san.

9.4.5. Cong tdac xdy twong va hoan thién.
a. Cong tac xay:

* Tuyén cong tdc xay.

Trén mit bang x4y ta chia thanh cic phan doan, nhung khi di vao cu thé & mdi
tuyén cong tac cho timg tho. Nhu vay s& phan chia déu duoc khdi luong cong tac, cac
qua trinh thuc hién li€n tuc, nhip nhang, lién quan chat ché véi nhau. Do chiéu cao
tuong can xay la 2,5m nén trong mdi phan doan ta chia lam 2 dot xay cach nhau mot
ngay dé dam bao cuong do khoi xay.

* Bien phap ky thuat.

BIEN PHAP THI CONG XAY TUONG

- Thyc té mit bang cong tac xay phan bd khac voi cong tac BT, song dé don gian ta

van dua vao cac khu cong tac nhu d6i v6i cong tac BT. Cong tac xdy duoc thuc hién
tir tang trét dén mai, hét phan doan nay dén phan doan khéc.

- Cang day theo phuong ngang dé 1dy mat phang khéi xay.

- Dit doi dmg dé tranh bi ngiéng, 16i 16m.

- Khéi xdy phai dic, chac, phang va thang dimg, tranh xay tring mach .

- Mach vira ngang day 12mm, mach dirng day 10mm.

- Khi x4y néu nging khdi xay & giita buc twong thi phai cha y d¢é mo giut.

- Khi x4y trén cao phai bac gido va co san cong tic. Khong xdy & trong tu thé véi

nguoi ve phia trudec.
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- T6 chirc xay: viéc to chic xay hop 1y s& tao khong gian thich hop cho tho x4y, gitp
ting ning suat va an toan lao dong. Mdi tho xay c6 mot khong gian goi 12 tuyén xay.

b. Cdng tac trat.

- Trét theo thir tu: Tran trat trudc, tuong cOt trat sau, trat mat trong trudc, trat mat
ngoai sau, trat tir trén cao xudng dudi. Khi trat can phai bac gido hoic dung gian gido
di dong dé thi cong.

- Yéu cau cong tac trat:

THUGC DAI 2M BE CAN PHANG LOP TRAT
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+ Bé mit trat phai phang va thang, khong c6 cac vét 11, 16m, vét nit chan chim.

+ Cac dudng go phai thang, sic nét.

+ Céc canh cira so, ctra di phai dam bao song song.

+ Céc 16p trat phai lién két tot véi tuong va cac két clu cot, dam, san. Lop trat khong
bi bong, rop.
- K¥ thuat trat:
+ Trudc khi trat ta phai lam vé sinh bé mit trat, duc thung nhiing phén nho ra bé mat
trat. Néu bé mit kho phai phun nudc 1y am trude khi trat.
+ Kiém tra lai mat phéng can trat, dat mc trat. Mdc trat co thé dat thanh nhirng diém
sole hodc thanh dai. Khoang cach giita cac mdc bang chiéu day tudng xay.
+ Trat thanh hai 16p: Mot 16p 16t va mot 16p hoan thién. Sau khi trat can phai duoc
nghiém thu chit ch&. Néu 16p trat khong dam bao yéu cau vé hinh thirc va d6 bam dinh
thi can phai stra lai.
c. Cong tac lat nén:
- Cong tac lat nén duoc thuc hién sau cong tac trat trong.

- Chuan bi lat: lam vé sinh mat nén.
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- Panh d6 dbc bang thudc do thuy binh, ddanh mdc tai 4 goc phong va lat cic hang
gach méc.
- Do dbc cta nén hudng ra phia cira.
- Qui trinh 14t nén:
+ Phai cang day lam méc lat cho phang.
+ Trai mot 16p xi mang twong di déo mac 25 xudng phia dudi, chiéu day mach
vira khoang 2 cm.
+ Lat tir trong ra ngoai cua.
+ Phai sap xép hinh khi vién gach 14t phu hop.
+ Sau khi dat gach ding bot xi mang gat gat lai cho nudc xi mang lap day khe
hd. Cubi cung ric xi ming bot dé hut nude va lau sach nén.
d. Cong tac ba matit, va quét son.
Cong tac ba matit tudng dugc thuc hién sau cong tac 1at nén.
- Yéu cau:
+ Mat tudng phai kho déu.
+ Khi ba matit phai dua theo phuong thang dimg, khong dua ngang.
- Trinh tu quét voi tir trén xudng dudi, tir trong ra ngoai.
* Cong tac quét son.
- Cong tac quét son tuong duoc thuc hién sau cong tac ba matit.
- Yéu cau:
+ Mat tudng phai kho déu.
+ Khi quét son chdi dua theo phuong thang dtng, khong dua chodi ngang. Quét
nudce son trude dé kho rdi méi quét nude son sau.
-Trinh ty quét son tir trén xudng dudi, tlr trong ra ngoai
Cong tac son pha bé mit.
Trudc khi tién hanh son can hoan thanh nhiing 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 ky thuat. ..
+ 1ap xong cira sd, cura di.
+ Hoan thién cong tac trat, lat, 6p kinh, lép VA trat tran, ...
+ Kiém tra va stra chira nhitng chd c6 khuyét tat trén bé mit nhitng chd can son.
Khong cho phép tién hanh cong tac son bé mit ngoai cong trinh trong thoi tiét
mua va két cdu con u6t, khi ¢ gio véi tée do 16n hon 10m/giay.
Tuy theo dung moi hoa tan, bot mau phai hoa tan dugc hoan toan, ding ty I¢.
Bot mau khong duoc bién mau khi hoa tan trong dung méi.
Tat ca cac loai son voi, son voi — ximédng nhat thiét phai duoc loc qua cac mét

ludi tiéu chuan trude khi son 1én két cau.
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Viéc sir dung son dau, son tong hop va cac ban thanh pham dau pha son... phai
thuc hién dung quy trinh pha ché va ty 1¢ theo hudng dan ghi trén nhin bao goi hay
huéng dan riéng cho timg loai son.

Bé mit cau tric trude khi son phai lam sach bui ban, cac vét dau md, voi vita.
Bé mit gd ghé cua két ciu phai duoc gia cong bang phang bang cach trat vita hay ma
tit.

Khi tién hanh son can tuan theo quy trinh son ca 16p thoi gian ding giita cac
16p son trung gian va l&p son ngoai cung bao dam thoi gian cho kho son, tang d§ bam
bé mit va d6 bam dinh ciia son vao két cdu. Mdi 16p son sau chi duogc tién hanh khi
16p son trude da khod va dong ran. Trude khi son can xac dinh do 4m cta bé mit ké
cu,

Viéc nghiém thu cong tac son chi tién hanh sau khi bé mat son da kho hoan
toan va dong ran.

e. Cong tac lap dung khuén ctra

- Cong tac lap dung khudn cira duoc thuc hién dong thoi véi cong tac xay tudng, nghia
1a xay tuong dot 1 xong s& lap khung cira, sau d6 xay hét phan tuong con lai.

- Khuén ctra phai dung ngay thing, goc phai dam bao 90°

- Lap cira: cong tac nay duoc htuc hién sau khi thi cong xong cac cong tac hoan thién

Khac. Cong tac nay dam bao yéu cau bén virng va my quan.
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CHUONG 10. TO CHUC THI CONG

10.1. Lap tién d thi cong

10.1.1. trinh tw lgp tién d thi cong.

- DBé suit cac phuong an thi cong cho cac dang cong tac chinh.

- 4n dinh va sip xép thoi gian xay dung cic cong trinh chinh, cong trinh phuc vu &
cong tac chudn bi va cong tac mit bang..

- Uéc tinh nhu cu vé cong nhan k§ thuat cha yéu.

- Lap biéu dd yéu cau cung cap céac loai vat lidu cdu kién va ban thanh pham chu yéu.
D@)ng thot lap ca nhu cau vé may moc, thiét bi va cac phuong tién van chuyén.

10.1.2. Tinh todn nhén luc phuc vu thi cong(theo bing thong ké)
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Dinh murc Nhu cau Ché | Bién ché ];Eloé égrl]an
STT Cong tac Ponvi | KO TEETT Gi d0 , , :
g ' luong c();g m;y Ngay | Ca |lam| S6 | S6 | Tmh | T
(cong) | (ca) cong may | viéc | nguoi | may | toan | lich
1 2 3 4 5 6 | 7=5x4 [8=6x4| 9 | 10 | 11 | 12 | 13
2 | Epcoc 100m | 2691 0.667 179 1 10 179| 18
3 | Pao dat bang may 100m3 | 1037,6 05|0461| 518| 478| 1 2 4,78 5
4 | Pao dat bang thu cong m3 | 1155| 0.77 90 1 18 5 5
5 | Pap bé tong dau coc m3| 654] 0,22 1,44 1 2 1,44 1
6 | Do bé tong 16t day dai m3| 29,9 1.8 53,8 1 9 5,9 6
Cong tac cot thép dai giang .
7 ] Tan| 21,07| 6.35 133,8 1 23 5,8 6
mong
Ghép van khuon dai va giang
8 ) 100m2 | 5984 | 29.7 177,7 1 30 5,9 6
mong
9 | Po bé tong dai, giang mong m3 | 134,23 | 0,28 37,58 1 13 2,89 3
10 | Théao van khuén mong 100m2 | 598,4 | 14.73 88,14 1 15 5,87 6
11 | Lap dat lan 1 100m3 | 983,5 7.7 75,7 1 13 5,82 6
12 | Xay mong m3|38.142 | 1.67 63.697 1 11 5.791 6
13 | Lap dat lan 2 100m3 | 287,3 7.7 22,1 1 5,53 6
14 | Cot thép cot Tan 24| 974 23,4 1 5,85 6
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15 | Van khuon cot 100m2 | 296 40 118,4 1 20 5,92 6
16 | Bé tong cot m3 20| 4.82 96,4 1 17 5,67 6
17 | Van khuon dam san 100m2 | 687,64 | 325 223,5 1 38 5,88 6
18 | Cot thép dam san Tan| 856| 9.17 78,5 1 14 5,61 6
19 | Bé tong dam san m3| 781| 256 199,9 1 34 5,88 6
20 | Théo van khuon dam san 100m2 | 687,64 | 14.37 08,8 1 17 5,81 6
Ngam nude bé tong chong
22 | 7 m2 | 552,8| 0.005 2,76 1 2 1,38 2
tham
21 | Lat gach 6 16 chong nong m2| 552,8| 0.07 38,7 1 7 5,52 6
23 | Xay tuong thu hoi m3| 21,1| 0.64 13 7 1,85 2
25 | Xay twong chian mai m3 8,1| 0.64 5,2 6 0,86 1
26 | Xay tuong m3| 956/| 0.64 61,2 1 11 5,56 6
27 Dién,nu’('yc,lép khuén bao ctra |Cong/ m?| 130,9 0.15 19,6 1 4 51 6
28 | Trat tran,dam m°| 1041 0.3 312,3 1 32 97| 10
29 | Trat tudng trong m2 | 904,71 0.15 135,7 1 14 9,7 10
30 | Lat nén m2 | 683,57 | 0.14 95,7 1 10 957 | 10
31 | Son trong m2 | 1724,6 | 0.066 113,8 1 12 95| 10
32 |Lapcua m2| 130,9| 0.25 32,7 1 5 6,54 7
33 | Trat ngoai m2 | 479,8 0.1 48 1 7 6,8 7
34 | Son ngoai nha m2 | 479,8| 0.051 24,5 1 4 6,1 7
35 | Don vé sinh m2 | 558,3| 0.005 2,8 1 3 0,93 1
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10.2. Lap tong miit bang thi cong

10.2.1. Co va muc dich tinh todan
*Co s0 tinh toan:
- Cin cir theo yéu cau cia t6 chirc thi cong, tién do thuc hién cong trinh xac dinh nhu
cau can thiét vé vat tu, vat liéu, nhan lyc, nhu ciu phuc vu.
- Can cr vao tinh hinh cung céap vat tu thuc té.
- Can ctr vao tinh hinh thuc té va mat b(:ing cong trinh, bd tri cac cong trinh phuyc vy,
kho bai, trang thiét bi dé phuc vu thi cong.
10.2.2. S6 lwong cdn bj cong nhin vién trén cong truong:
Theo bang tién do thi cong va biéu d nhan luc thi ta co:
- Tong s6 cong: S = 11200 cong
- Thoi gian thi cdng: T = 200 ngay
- S6 cong nhan 16n nhét trén cong trudng: Amax = 114 cong nhan.
* S6 cong nhan xdy dung co ban truc tiép thi cong:
Theo biéu d6 tong hop nhan luc, sé ngudi 1am viée truc tiép trung binh trén cong
truong la:
S _11200_

A = Atb = ?—W— 56 (ngl,l’c‘)’l)

* 86 cong nhdan lam viéc & cdc xwong phu tro:

B = K%.A =0,25x56 = 14 cdng nhan

(Cong trinh x4y dung trong thanh phd nén K% = 25% = 0,25).
* 86 can bé cong nhdn ky thudt:

C = 6%.(A+B) = 6%.(56 +9) = 3 nguoi

* S6 can bé nhan vién hanh chinh:

D = 5%.(A+B+C) = 5%.(56 + 9 + 3) = 3 nguoi

* 86 nhdn vién phuc vu(y té, an triea):

E = 6%.(A+B+C+D) = 6%.(36+9+3+3) = 4 nguoi

(Cong truong quy mo trung binh, S%=6%)

Téng s6 can bd cong nhan vién cong trudng (2% dau dm, 4% xin nghi phép):

G =1,06.(A+ B+ C+ D+ E) =1,06.(56+9+3+3+4) = 59 (nguoi)
10.2.3. Dién tich kho bdi va lan trai:

a. Kho Xi mang (Kho kin):
Cin ctr vao bién phép thi cong cong trinh. Bé tong cot, dim, san duoc d6 bang can truc
thap.
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Duya vao cong viéc duogc lap ¢ tién do thi cong thi cac ngay thi cong can dén xi mang
la cac ngay xay va trat tuong (Vira tam hop 100#).
Do vay viéc tinh dién tich kho ximdng dya vao cac ngay xdy trat ting 1 (cic ngay can

nhi€u ximang nhat).

Vit liéu cho cong tac Khéi luon Ma hiéu | Dinh muc vat t- Xi méng
thi cong ng PM w(XM PC30) | can thiét
X4y tuong tang 1 109,39m3 | AE.22214 92,81kg/m3 9,92T
Trat tudng tang 1 822,74m2 | AK.21234 8,28kg/m2 6,8T

Khdi luong xi mang can thiét cho mot dot xdy 14 16n nhat, vay ta lay khdi luong xi
mang d6 dé tinh toan kho du tri¥.

Luong xi ming (PC30) can du trit : Qg=9.92 tan

Tinh dién tich kho: F=oa. %

Trong d6: o =1,4 +1,6: Kho kin, ldy bang 1,5

F : Dién tich kho d bao gém ca duong di.

d: Pinh murc sip xép vat liéu = 1,3 T/m? (Ximang dong bao)

Do dé: F= 1,5.% = 11.5 (m?)

]

Chon F = 24 (m?)
b. Kho thép (Kho ho):

Luong thép trén cong trudng du trir dé gia cong va lap dat cho cac két cau bao gom:
mong, dam, san, cot, cAu thang. Trong d6 khdi luong thép dung thi cong mong la
nhiéu nhat. Mit khac cong tac gia cong, lap dung cbt thép mong tién do tién hanh
trong 6 ngdy nén can thiét phai tap trung khdi lugng thép sin trén cong trudong. Vay
lugng 16n nhat can duy trit 1a: Qi=1551T

Dinh mtc cat chira thép tron dang thanh: d =4 T/m?

a%: 1,5><%51= 5.8 (m?)

Dé thuan tién cho viéc Sép xép vi chiéu dai cua thép thanh ta chon:
F = 4x15 = 60 (m?)

Tinh dién tich kho: F=

¢. Kho chira c6t pha + Van khudn (Kho hé):

Luong van khuén st dung 16n nhét 13 trong cac ngay gia cong lap dung van khudn

dam san tang 1. Van khuén dam san bao gom cac tam van khudn thép (cac tam mat va
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goc), cac ciy chdéng. Thoi gian du trir 1a 10 ngay, khdi luong cia van khuon la
45kg/m?, hé s6 oo = 1.5
Viy dién tich kho bii can thiét la:
F =ocﬁ=1,5><@=31,7m2
d 45
Chon kho chira van khuon c6 dién tich: F = 4x10 = 40 (m?) dé dam bao thuén tién khi

xép cac cay chng theo chiéu dai.
e. Dién tich bai chtra cat (Lo thién):

- Bii cat thiét ké phuc vu viéc d6 bé tong 16t mong, xay va trat tuong. Cac ngay cd

khéi lwong cao nhit 1 cac ngay dd béténg 16t mong.

Khéi lwong Béténg mac 100# 1a: V=29.902 m>, db trong 1 ngay.

Theo Dinh mirc AF.11111 ta c6 khdi luong cat vang: 0,531x29,902 = 15,9 (m®)

Tinh béi chira cat trong 1 ngay d6 bétong. Pinh muc cat chira (danh dong bang thu
cong) : 2m*/m? mat bang

Dién tich bai: F=11x % = 8.7 (M)

e. Dién tich bai chtra gach v& + da dam (L0 thién):
Bii d4 thiét ké phuc vu viéc d6 bé tong 16t mong.

Khéi lwong Béténg mac 100# 1a: V= 29,902 m®, d trong 1 ngay.

Theo Dinh mirc AF.11111 ta c6 khéi lwong d4 dam: 0,936x29,902 = 28,02 (m?)

Tinh bai chira trong 1 ngay d6 bétong. Pinh murc cat chira (danh déng bang thu cong) :
2m°/m? mit bang

Dién tich bai: F=11x % = 15,41 (m?)

Nhén xét: Cac bii chira cat va gach chi ton tai trén cong truong khoang 2 ngay (mot
ngay trude khi d6 bé tong va trong thoi gian do). Do vy trong sudt qua trinh con lai
sit dung dién tich di tinh toan dugc sir dung 1am béi gia cong cop pha, gia cong cot
thép cho cong truong.

f. Dién tich bai chira gach (Lo thién):

Khéi lugng xay 16n nhat 1a Vs, =106,9 m® Theo Dinh mirc du todn 2405 (ma hiéu
AE.22214) ta c6 khéi luong gach 1a:

550(vién)x106,9 = 58795 (vién)

Do khéi lugng gach khé 16n, du kién cung cap gach lam 3 dot cho cong tic xdy mot

tang, mot dot cung cap 1a:

Nguyén Hoang Hai — XD1401D - 142 -



Truong THPT Ly Thuong Kiét — Ha Noi

Qqt = 58795/3 = 19598 (vién)

Pinh murc xép: Dinax = 700v/m?
Dién tich kho: F=12x 157’238 _33,6(m?)

Chon F =35 mz, bd tri thanh bai xung quanh can truc thap thuan tién cho viéc van
chuyén 1én céc tang tir hai phia.

g. Lan trai: Cin ctr tiéu chuan nha tam trén cong trudng:

- Nha bao v¢ (2 nguoi): 2x9 =18 m? (b6 tri 2 nha bao vé, mdi nha 1 ngudi)

- Nha chi huy (3 nguoi): 24 m?

- Tram y t&: Agy.d = 36x0,04 = 1,44 (m?). Thiét ké 12 m?

- Nha & cho coéng nhan: 5x(4x6) = 120 m*

- Nha tdm: 36x2,5/25 =3,6 m* 1am 24 m?, gdm 1 phong nam, 1 phong nit

- Nha Vé sinh: 36x2,5/25 =3,6 m? 1am 16 m?, gdm 1 phong nam, 1 phong nir

10.2.4. H¢ thong dién thi cong va sinh hoat:

a. Pién thi cong:

Ta tién hanh cung cip dién cho cac may trén cong truong:

- May dam dui U21-75 (2 may): P=15%x2=3KW
- May dam ban U7 (1 may) P=20KW
- May cua: P=3,0 KW
- May han dién 75 Kg: P =20 KW
- May bom nudc: P=15KW
- May tron bétong P=3 kw

b. Dién sinh hoat: Pién chi¢u sang cho cac kho bai, nha chi huy, y t€, nha bao vé cong
trinh, dién bao v€ ngoai nha...

* Dién trong nha:

, . ’ oA 4 P
TT | Noi chiéu sang Dinh ;WC len tich
(W/m?) (m?) W)
Nha chi huy - y té 15 32 315
Nha bao v¢ 15 9 135
Nha nghi tam cua cong
3 | nhan 15 120 630
Xuong gia cong, chira
4 VK, cbt thép, Ximang 5 40+60+24 485
5 | Nha vé sinh+Nha tam | 15 36 225
Tong céng sudt 1790
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*Dién bao vé ngoai nha:

TT | Noi chiéu sdng Cong suat

1 | Buong chinh 6 x 50 W = 300W

3 | Cac kho, lan trai 6Xx75W =450W
4 | Bén goc tong mit bang 4 x 500 W = 2000W
5 | Pén béo vé cac goc cong trinh | 8 X 75 W =600W
Téng cong suit 3350

Tong cong suat dung: P= 1,1.(2 K. py +z ST +> Kyps +Zk4p4j
oS 050

Trong d6o:  H¢ s6 1,1 1a hé sb tinh dén hao hut dién ap trong toan mang.

Hé s6 cos : Hé s6 cong suit thiét ké cua thiét bi

Lay cose = 0,68 ddi vi may tron vita, bétong

cos¢ = 0,65 ddi v6i may han, can truc thap

Ky, Ko, Ks, Kq: Hé s6 str dung dién khong diéu hoa.

(ky=0,75;k,=0,70 ; k3=0,8; k4, =1,0)

Zpl ,sz ,Zp3 ,Zp4 la tong cong sudt cac noi tidu thy cua cac thiét bi tiéu thu
dién truc tiép, dién dong luc, phu tai sinh hoat va thép sang.

Ta co:

Cong suat dién tiéu thu truc tiép cho san xuét: ( cac may han)

PT, = 0720 _ 2154 KW
0,65

Cong suat dién phuc vu cho cac may chay dong co dién:
0,7.32+3+2+3+1,5)
0,65
Cong suét dién phuc vu sinh hoat va chiéu sang & khu vuc hién truong:

P'3=1,79 + 3,35 = 5,14 KW,
Téng cong suét tiéu thu: PT =1,1.(21,54 + 44,69 + 5,14) = 79,73 (KW)
Cong suit can thiét cua tram bién thé:
Pt _ 1973
cosqo O 7

pT, = = 44,69 KW:

S=

=114(KVA)

Nguén dién cung cp cho cong trudng lay tir ngudn dién dang tai trén ludi cho thanh
phd.
c. Tinh day dan:
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Viéc chon va tinh day dan theo 2 diéu kién:
+ Chon day dan theo d6 bén:

- Day boc nhwa cach dién cho mang chiéu sang trong nha: S = 0,5 mm?

- Day boc nhwa 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 bj tinh trong nha: S = 2,5 mm?.

+ Chon tiét dién day dan theo diéu kién 6n ap:

*Pdi v6i dong san xuét (3 pha):

S = 100.2P.I/(k.V42.[Au])

Trong d6:  ZP =79,73 KW: Cong suit truyén tai tong cong trén toan mang
I: chiéu dai dudng day, m.

[Au]: ton that dién ap cho phép.

k: hé s6 ké dén anh huong cia diy dan

V,: dién thé day din,V.

- Tinh ton 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 phu tai phan bd déu trén duong day):
q=79,73/100 = 0,8 KW/m.

Téng md men tai: YP.1 = q.1%/2 = 0,8x100%2 = 4000 KWm

Dung loai diy dan dong = k =57

Tiét dién day dan vé6i [Au] = 5%

S =100x4000x10%/(57x380%x0,05) = 972 mm>.

Chon day dan ddng co tiét dién S = 1000 mm?. Puong kinh diy d = 36 mm
- Tinh ton tiét dién day din tir tram dau ngudn dén cac may thi cong:
Chiéu dai day dan trung binh: 1= 80m.

Téng cong suét st dung: P = 1,1.(PT,+ P',) = 1,1x(21,54+44,69) = 72,85 KW.
Tai trong trén 1m dudng day (Coi cac phu tai phan bd déu trén duong day):
q=72,85/80 = 0,91 KW/m.

Téng md men tai: SP.1=ql%/2 = 0,91x80%2 = 2912 KWm

Dung loai diy din dong =k =57

Tiét dién day dan véi [Au] =5%

S =100x2912x10%/(57x380%x0,05) = 566 mm>.

Chon day dan ddng c6 tiét dién S = 615 mm®. Puong kinh day d = 28 mm.
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- Tinh to4n day dan tir tram dau ngudn dén mang chiéu sang: mang chiéu sang 1 pha (2
day dan)

Chiéu dai day dan: 1= 100m (Tinh cho thiét bj chiéu sang xa nhat)

Téng cong suét st dung P = P',= 6,25 KW

Tai trong trén 1m dudng day (Coi cac phu tai phan bd déu trén duong day):
q = 6,25/100 = 0,0625 KW/m.

Téng mo men tai: SP.I = qxI?/2= 0,0625x100%/2 = 312,5 KW.m
Dung loai ddy din dong =k =57

Tiét dién day dan véi [Au] =5%

S = 100x312,5x10%(57x380%x0,05) = 76 mm?.

Chon day dan c6 tiét dién S = 113 mm®. Puong kinh ddy d = 12 mm.

10.2.5. Nwdoc thi cong va sinh hoat:

Nguén nudc lay tir mang cip nudc cho thanh phd, c6 duong dng chay qua vi tri xay
dung cua cong trinh.
a. Xac dinh nudc dung cho san xuat:

Do qua trinh thi cong cac bo phan cta cong trinh dung béténg thuong pham nén
han ché viéc cung cip nude.Nudce dung cho san xuét duoc tinh voi ngdy tiéu thy nhiéu
nhat 13 ngay d6 bétong 16t mong.

1,22A,

%= 53600 e P
Trong d6:  A;: ddi tuong dung nudce tht i (I/ngay)..
Ky =2,25: H¢ s6 sir dung nudc khong diéu hoa trong gid.

1,2: He¢ s6 xét to1 mot so loai dieém dung nudc chua ké dén

, 2 y . Don \ . . Aj
1T Cdc diem dung nuoc . K.luong /ngay | Dinh muc .
Vi (I/ngay)
1 Tron Bétong 16t mong m® | 53,4/2 =267 300 I/m® 8010

YA, = 8010 I/ngay

1,2x8010
= = "x2725=0,75(l/s
QL 3600 (e)
b. Xéac dinh nudc dung cho sinh hoat tai hién truong:
Dung an uéng, tdm rira, khu vé sinh ...
N -B
= M __ K (I/s
Q= 3600 )

Trong d6:  Npax S6 cong nhan cao nhét trén cong truong (Npay = 85 Ngudi).
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B = 20 I/ngudi: tiéu chuan dung nudc cia 1 ngudi trongl ngay ¢ CT
Kq: H¢ sd str dung khong diéu hoa gioy (Kg=2)

85x20x 2
Q= 823600 = 0,17 (I/s)
C. Xac dinh nude dung cho sinh hoat khu nha ¢:
Dung gitra luc nghi ca, nha chi huy, nha nghi cong nhan, khu vé sinh ...

Nec.C

Q3= >4%3600 KK, (I/s)
Trong d6:  N¢: Sb cong nhan ¢ khu nha & trén cong truong (N, = 89,4 ngudi).
C = 50 I/ngudi: tiéu chuan dung nudc cia 1 nguoi trongl ngay - dém & CT.
Ky : He 6 sir dung khong diéu hoa gio (K, = 1,8)
Kng : HE s6 sir dung khong diéu hoa ngay (Kng = 1,5)

89,4 x50
Q= ———

24 %3600

d. Xéc dinh Ivu lugng nude dung cho ciru hoa: theo quy dinh:Q4 =5 I/s

x1,8x1,5 = 0,14 (I/s)

Luu luong nude tong cong:

Qs=5(/s) >(Qy+Q,+Q3) =(0,75+ 0,17 + 0,14) = 1,06 (I/s)

Nén tinh: QTéng = 70%.[Q1 + Q2 + Q3] + Q4

= 0,7x1,06 + 5=5,74 (l/s)

Puong kinh 6ng dan nudc vao noi tiéu thy:

D= \/4.Q.1000 _ \/4><5,74><1000
3,14x1,5

Vin tdc nudc trong 6ng co6: D = 75mm la: v = 1,5 m/s.

=70 (mm)
.V

Chon duong kinh dng D = 75mm.

BO tri tong mit bang xem ban v& TC.
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