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LOT CAM ON

Qua 5 nim hoc tap va rén luyén trong trudng, duge su day do va chi
bao tan tinh chu dao cua cac thﬁy, cac co trong truong,dac biét cac thﬁy cO
trong khoa Cong nghé em di tich luy dugc cac kién thirc can thiét vé
nganh nghé ma ban than da lya chon.

Sau 14 tuan lam d6 an tét nghiép, dugc sy hudng dan cua Tb b mon
X4y dung, em d3 chon va hoan thanh do an thiét ké véi dé tai: “Nha lam
viéc viin phong co quan kiém todn nha nwéc . Dé tai trén 13 mot cong
trinh nha cao ting bang bé tong cbt thép, mot trong nhitng linh vic dang
phd bién trong xay dung cong trinh dan dung va cong nghiép hién nay &
nuéc ta. Cac cong trinh nha cao tang da gop phan lam thay doi dang ké bo
mat do thi cua cac thanh phé 16n, tao cho cac thanh phé nay c6 mot dang
vé hién dai hon, gop phén cai thién moi truong lam viéc va hoc tap cua
nguoi dan vén ngay mot dong hon & cac thanh phd 16n nhu Ha Noi, Hai
Phong, TP H6 Chi Minh...Tuy chi 1a mot dé tai gia dinh va & trong mot
linh vuc chuyén mon 1a thiét ké nhung trong qua trinh lam d6 an da giup
em hé théng duge cac kién thirc d3 hoc, tiép thu thém duoc mot s6 kién
thirc méi, va quan trong hon 1a tich luy dugc chut it kinh nghiém gitup cho
cong viéc sau ndy cho dil c6 hoat dong chu yéu trong cong tac thiét ké hay
thi cong. Em xin bay to long biét on chan thanh t6i cac thiy co gido trong
truong, trong khoa Xay dung dic biét 1a thay Ngé Pirc Diing, thay Pinh
Tuén Hai da tryc tiép huéng din em tan tinh trong qua trinh 1am do an.

Do con nhiéu han ché vé kién thuc, thoi gian va kinh nghiém nén d6 an
ctia em khong tranh khoi nhimng khiém khuyét va sai sot. Em rat mong
nhan duoc cac ¥ kién dong gop, chi bao cia cac thiy c6 dé em c6 thé
hoan thién hon trong qué trinh cong tac.

Hai Phong, ngay 24 thang 7 ndm 2017

Sinh vién

Lé Van Minh
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PHAN II: KIEN TRUC

o 2

10%

Gido vién hwong dén: THS. NGO PUC DUNG
Sinh vién thuc hién : Lé Vin Minh

Lép : XD1401D
Ma sinh vién : 1012105001
NOI DUNG YEU CAU:
1. VE LAI CAC MAT BANG, MAT BPUNG, MAT CAT CUA CONG TRINH;

2. GIAI PHAP THIET KE CONG TRINH;
3. GIAI PHAP KY THUAT CHO CONG TRINH

BAN VE:
KT 01 : Mit bang 4-10
KT 02 : Mit bang mai va mit bang tong thé
KT 03 : Mét dung

KT 04 : Mit cét
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1. GIOI THIEU CONG TRINH
1. Tén va vi tri xay dung cong trinh
* Tén cong trinh: Nha 1am viéc co' quan kiém toan nha nuér.
* Vi tri xdy dung: S6 111 - dwong Tran Duy Hung—Quéin Cau Gidy—-Thanh phé
HaNgi.
2. Nhiém vu va chirc ndng cong trinh
- Phuc vu co sé ha tAng, khu vin phong 1am viéc cho co quan Téng Kiém toan Nha nuéc.
- Chiéu cao toan bd cong trinh: 38,3 (m) (tinh tir c6t 0.00)
- Cong trinh c6 10 tang bao gdm:
+ Tang 1: Bép, phong an, ga ra dé xe.
+ Tang 2: Phong khach quéc té, van phong lam viéc.
+ Tang 3-10: Khu vin phong.
+ Tang mai: Bé nudc.
3. Chii dau tw : Co quan Kiém toan Nha nu6c Viét Nam.
1. CAC GIAI PHAP THIET KE KIEN TRUC CONG TRINH
1. Quy hoach tong miit bang
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- Phia Bac: Giap Tong cong ty May phu tung Viét Nam;

<«
DIHOA LAC

- Phia Tay: Giap dudng Tran Duy Hung;
- Phia Bong: Giap Khu dan cu phuong Yén Hoa;
- Phia Nam: Giap duong Hoang Pao Thuy.
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2. Giai phap vé mit bing

Mit bang 1 mot khiu quan trong nham théa méan diy chuyén coéng ning. Phai gin bé véi

thién nhién, dia hinh, van dung ngh¢ thuat muon canh va tao canh.

3. Giai phap kién tric mit dieng cong trinh

Vé ngoai cua cong trinh do dic diém co ciu bén trong vé bd cuc mit bang, giai phap

két cau, tinh ning vat lidu cling nhu diéu kién qui hoach kién trac quyét dinh. & déy ta

chon giai phap duong nét kién trac thing, két hop véi cac bang kinh tao nén nét kién

truc hién dai dé phu hop vé6i téng thé tao mot cam giac thoai mai cho nguoi & ma van

khong pha v& canh quan xung quanh noéi riéng va canh quan doé thi noi chung.

111. GIAI PHAP KY THUAT CONG TRINH

1. Giai phap két cAu cong trinh

Gitra kién trac va két cau c6 mdi quan hé hiru co, gén b6 hét strc chit ché véi

nhau. Trén co s¢ hinh ddng va khong gian kién truc, chiéu cao cua cong trinh, chirc
ning cua ting tang, tirng phong ta chon giai phap khung chiu luc d6 toan khéi tai
chd. Vi kich thuéce nhip khung 16n nhét 1a 7,8 (m), budc khung 1a 4,2 (m). Cac
khung duoc ndi v6i nhau bang hé dam doc vudng goc dong thoi co cac dam phu do
toan khoi véi hé khung. Kich thudc luédi cot duoc chon théa man yéu cau vé khong
gian kién trac va kha niang chiu tai trong thang dung, tai trong ngang (tai gio), tai
trong do anh hudéng ctia dong dat, nhitng bién dang vé nhiét do hodc 1an 1éch c6 thé
xay ra.

Chon giai phap bé tong cbt thép toan khdi co cac uu diém 16n, thoa mén tinh da
dang can thiét cua viéc bo tri khong gian va hinh khdi kién triic trong cac d6 thi. Bé
tong toan khoi dugc sir dung rong rai nhd nhitng tién bo ki thuat trong cac linh vuc
san xuat bé téng twoi cung cap dén cong trinh, ki thuat van khuén tdm 16n, van
khuon truot... lam cho thoi gian thi céng duoc rat ngin, chat lvong két cdu duoc
dam bao, ha chi phi gia thanh xay dung. Dat do tin cdy cao vé cuong do va do o6n
dinh.

2. Giai phap cap dién
- Toan cong trinh can duoc bd tri mot bué)ng phan phéi dién & vi tri thuan lo1 cho viéc
dit cap dién ngoai vao va cap dién cung cip cho cac thiét bi sir dung dién bén trong
cong trinh. Budng phan phdi nay duge bo tri ¢ tang ki thuat.
- Tur tram bién thé ngoai cong trinh cap dién cho budng phan phdi trong cong trinh
bang cap dién ngdm dudi dat. Tir budng phan phéi dién dén cac tu dién céc tang, cic

thiét bi phu tai ding cap dién dat ngdm trong tudng hodc trong san.
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- Trong budng phan phdi, bd tri cic tii dién phan phdi riéng cho ting khdi cta cong

trinh, nhu vay dé d& quan li, theo ddi sy sir dung dién trong cong trinh.
- B tri mot ta dién chung cho cac thiét b, phu tai nhu: tram bom, dién ctru hoa tu
dong, thang may.
- Dung Aptomat dé khong ché va bao vé cho ting duong day, timg khu vuc, ting
phong st dung dién.
3. Giai phap cap, thoit nwéc
3.1. Giai phap vé cip nuéc
Nguon nude duoc iy tir hé thong cap nude cua Thanh phd théng qua cac dng
dan dua t6i cac bé chira. Dung tich cta bé duoc thiét ké trén co sé s6 lugng ngudi
sit dung va lugng du trit dé phong su ¢ mat nude ¢ thé xay ra. Hé théng duong
6ng duogc bb tri chay ngam trong twdng ngin dén cac khu vé sinh.
3.2. Giai phap vé thoat nuéc
Gom c6 thoat nuwdc mua va thoat nude thai.
- Thoat nuréc mua: g6m co cac hé théng xend dan nudc tir cac ban cong, mai, theo
duong ong nhua dit trong tuong chay vao hé thong thoat nude chung ciia thanh ph.
- Thoét nudc thai sinh hoat: yéu cau phai c6 bé tu hoai dé nudc thai chay vao hé thong
thoat nudc chung khong bi nhiém ban. Puong 6ng dan phai kin, khong 10 ri...
4. Giai phap vé hé thong diéu hoa, thong gié
Théng hoi thoang gi6 13 yéu cau vé sinh bao dam sirc khoe cho con nguoi sir dung va canh
quan xung quanh, lam viéc va nghi ngoi duoc thoai mai.
- V& qui hoach: Xung quanh trong hé théng ciy xanh dé dan gio, che nang, chan bui,
chdng on.
- V& thiét ké: céac sinh hoat, 1am viéc duge don gi6 truc tiép va to chire 13, ctra, hanh
lang d& dan gié xuyén phong.
5. Giai phap phong chay chira chay
Giai phap phong chdy, chita chdy phai tuan theo tiéu chuan phong, chita chay cho nha
cao tang cua Viét Nam hién hanh. Hé théng phong chay — chira chay phai dugc trang
bi céc thiét bi sau:
-Hop dung 6ng mém va voi phun nude duge bd tri ¢ cac vi tri thich hop cua timg
téng.
- May bom nudc chita chay duoc dit ¢ ting 1.
- Bé chtra nudc chita chdy.
- Hé thdng bao chay tu dong bang hoa chit bao gdm: dau bao khoi, hé thdng bao
dong.
L& Van Minh - MSV : 1012105001 16
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PHAN II: KET CAU

o 2

45%

Gido vién hwéng din: THS. NGO PUC DUNG
Sinh vién thuc hién : Lé Van Minh

Lép : XD1401D
Ma sinh vién : 1012105001
NOI DUNG YEU CAU:

1. TINH TOAN SAN TANG 4
2. TINH TOAN KET CAU KHUNG TRUC 5
3. THIET KE MONG DUOI KHUNG TRUC 5

BAN VE:
KC 01 : Thép san tang 4
KC 02 : Mit cat khung truc 5 (tang 1-5)
KC 03 : Mit cat khung tryc 5 (tang 6-10)
KC 04 : Mong

Lé Van Minh - MSV : 1012105001
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CHUONG I: TINH TOAN SAN TANG 4
| - LUA CHON GIAI PHAP KET CAU
1-Phwong 4n lya chon giai phap két cau
1.1- Phuong dn san
Ta xét cac phuong an thiét ké san nhu sau:
a- San swon toan khoi
Céu tao bao gém hé didm va ban san
Uu diém:
Tinh toan don gian, duoc st dung pho bién & nudc ta véi cong nghé thi cong
phong phtl nén thuén ti¢n cho viéc lga chon cong ngh¢ thi cong.
Nhueoe diém:

Chiéu cao dim va d6 vong cua ban san rat 16n khi vuot khau do 16n, dan dén chiéu
cao tang cuia cong trinh 16n nén gay bat loi cho két cau cong trinh khi chiu tai trong
ngang va khong tiét kiém chi phi vat liéu va khong gian st dung.

b- San é co

Céu tao gdm hé ddm vudng goc voi nhau theo hai phuong, chia ban san thanh céac
6 ban ké bdn canh c6 nhip bé, theo yéu cau ciu tao khoang cach giira cac dim khong
qua 2 (m).

Uu diém:

Tranh duoc c6 qua nhiéu cot bén trong nén phat huy dugc khong gian str dung va
¢6 kién truc dep, thich hop vdi cac cong trinh yéu cau thim my cao va can c6 khong
gian st dung 16n nhu hdi truong, cau lac bo ...

Nhwoc diém:

Khoéng tiét kiém vat liéu, thi cong phuc tap. Mat khac, khi mat bﬁng san qua rong
can phai b trf thém cac dam chinh. Vi vay, né ciing khong tranh dugc nhirng han ché
do chiéu cao dam chinh phai 16n dé giam d6 vong cho dam.

C- San khong ddm (san nim)
Céu tao gém cac ban ké truc tiép 1én cot.
Uu diém:
- Chiéu cao két ciu nho nén giam duoc chidu cao cong trinh;
- Dé phan chia khong gian;
- Thich hop v6i nhitng cong trinh c6 khau do vira 6 + 8 (m).
Nhuoe diém:

- Tinh toan phuc tap.
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- Chiéu day ban san can phai 16n, v&i cong trinh nay c6 khau do nho nén khong tiét
kiém vat liéu.

* Két luan:

Can ctr vao:

- Bic diém kién trac va dic diém két cau, tai trong cua cong trinh;

- Co s6 phan tich so by & trén.

Ta lya chon phwong dn sin swon todn khéi dé thiét ké cho cong trinh.
1.2- H¢ két ciu chiu lwc

Nha ¢6 10 tang v6i 16i thang may cho mot don nguyén. Nhu vy c6 2 phuong
an hé két cau chiu luc c6 thé ap dung cho cong trinh:
a- H¢ két céu vdch cieng va 16i cieng

Hé két cau vach cung co thé dugc bé tri thanh hé théng theo mdt phuong, hai
phuong hoic lién két lai thanh hé khong gian goi 1a 16i cing. Loai két cau nay c6 kha
nang chiu lyc ngang tot nén thuong duoc sir dung cho cac cong trinh c¢6 chiéu cao trén
20 tang. Tuy nhién, hé théng vach climg trong cong trinh 13 sy can trd dé tao ra khong
gian rong.

b- Hé két cdu khung - gidng (khung va vich cirng)

Hé két ciu khung - giang dugc tao ra bang su két hop hé thong khung va hé
théng vach cung. H¢ théng vach cung thuong duoc tao ra tai khu vuc cau thang bg, cau
thang may, khu v¢€ sinh chung hodc & cac tuong bién, 1a cac khu vyc c6 tuong lién tuc
nhiéu tang. Hé théng khung dugc bb tri tai cac khu vuc con lai ciia ngdi nha. Hai hé
thdng khung va vach dugc lién két véi nhau qua hé két cau san. Trong truong hop nay
hé san lién khéi c6 ¥ nghia 16n. Thudng trong hé két ciu nay hé théng vach dong vai tro
cha yéu chju tai trong ngang, hé khung chil yéu duoc thiét ké dé chiu tai trong thang
dimg. Sy phan 13 chirc ning nay tao diéu kién dé t6i wu hoa cac ciu kién, giam bét kich
thudc cot, dam, dap ung duoc yéu cau cia kién tric.

Hé két cau khung - giang cho thay 1a két cdu t6i wu cho nhiéu loai cong trinh
cao tang. Loai két cau nay sir dung hiéu qua cho cac ngdi nha dén 40 tang dugc thiét
ké cho ving c6 dong dat < cép 7.

* Két luén: Qua xem xét dac diém cac hé két ciu chiu luc trén ap dung vao dac diém
cong trinh va yéu cau kién trtic, em chon hé két cAu chiu luc cho cong trinh 1a hé két

cdu khung - gidng v&i vach duoc bd tri 1 cac thang médy va cau thang bd.

Lé Van Minh - MSV : 1012105001 19



PO AN TOT NGHIEP KHOA XAY DUNG - TRUONG PHDL HAI PHONG
2-Phwong phap tinh toan hé két ciu
2.1- So' db tinh

So db tinh 14 hinh anh don gian hoa cua cong trinh, dugc lap ra chii yéu nhim

hién thuc hoa kha ning tinh toan cac két cdu phirc tap. Nhu vay véi cach tinh tha
cong, nguoi thiét ké bude phai ding cac so do tinh toan don gian, chap nhan viéc chia
cit két cau thanh cac phan nho hon bang cach bod qua céc lién két khong gian.

Véi d6 chinh x4c cho phép va phi hop véi kha ning tinh toan hién nay, dd an
nay st dung so dd tinh toan chua bién dang (so dd dan hoi) hai chiéu (phing). Hé két
cAu gdm hé san BTCT toan khéi lién két véi 161 thang may va céc cot.

2.2- Tdi trong:

a- Tdi trong dirng

Gom trong lugng ban than két cau va céac hoat tai tac dung 1én san, mai. Tai trong tac
dung 18n san, ké ca tai trong cac vach ngan, thiét bi ... déu qui vé tai phan b6 déu trén
dién tich 6 san.

b- Tdi trong ngang

Tai trong gi6 va tai trong dong dat dugc tinh todn qui vé tac dung tai cac mirc
san
2.3- Ngi luc

bé xac dinh ndi luc va chuyén vi, st dung chuong trinh tinh toan két cdu
SAP2000. Pay 1a mot chuong trinh tinh toan két cau rat manh hién nay. Chuong
trinh nay tinh toan dua trén co so ciia phuong phap phan ti hitu han, so d6 dan
hoi. Lay két qua noi lyc va chuyén vi tng voi ting phuong 4n tai trong.
3-Luwa chon Kich thwéc cac cAu kién chinh
3.1-San

Lua chon chiéu day ban san (1ay chiéu day 16n nhét cua ban) chung cho tat ca

cac 6 san. O san 16n nhat c6 kich thudc: 4,2 x 7,8 (m).

A o a A ax o o D
Cong thure xac dinh chiéu day ciasan: h, =—.I
m

| :E:1,86<2

Xéttisd: 2
|, 4.2

Viy 6 ban 1am viéc theo 2 phuong = tinh ban theo so d6 ban ké 4 canh.
Chiéu day ban san dugcxac dinh theo cong thic

h, = m 1" (1: canh ngén theo phuong chiu luc)

V61 ban ké 4 canh ¢c6 m= 40+ 50 chon m= 42
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D=0.8+1.4chonD=1,2
Vay ta c6 h, = (1,2*4200)/42 = 120 mm = 12,0 cm

Theo diéu kién an toan dam bao cho san va tién cho tinh toan ta chon tt ca cac ban
san c6 chiéu day la: hy, = 12 (cm).
3.2- Diam chinh

DAm chinh ¢6 tac dung chiu lyc chinh trong két cau, tiét dién duoc chon nhu sau:
-2 1
- Chiéu cao: he =— |, (Mg=8+12)
m,
Ta lay nhip 16n nhét cta cong trinh 13 7.8 (m).

Vay h, :(%_a 7.8 = (0,65 + 0,975) (m).

Chon chiéu cao tiét dién ctia ddm chinh h, = 70 (cm).
- Chiéu rong dam: b, = (0,3 + 0,5).h, = (0,3 + 0,5).70 = (21 + 35) cm.
Chon bé rong dam chinh b = 25 (cm)
Viy tiét dién Dam chinh khung chon 25 x70 (cm).
3.3-Dam phu
Dam phu gac 1én dam chinh do d6 tiét dién ciia dam phu co tiét dién 1a
-Chiducao:  h, :mi Iy (Mg = 12220)
d
Ta lay nhip 16n nhét cua cong trinh 13 7.8 (m).
1 1

Vay h, :[1—{%] 7,2 = (0,39 + 0,65) (cm).

Chon chiéu cao tiét dién dim phuy 1a: hy, = 400 (cm), khi dé:
by = (0,3 + 0,5).h, = (0,3 + 0,5).40 = (12+ 20) (cm).
- Chon bé rong dam phu b, = 25 (cm).
Viy tiét dién dam phu: h xb = 25x400 (cm).
3.4-Cot khung truc 5
n.g.s.k

Dién tich tiét dién cot so bo xac dinh theo cong thuc: F, =

c
b

n: SO san trén mat cit
q: Tong tai trong 800 + 1200(kG/m?)
k: hé s6 ké dén anh huong ciia momen tac dung 1én cot. Lay k=1.2

Rp: Cuong dd chiu nén cua bé tong vaoi bé tong B25, Ry =14,5MPa = 145 (kGlcmZ)
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s_atd,
2

S:a1+a2XI1+I2
2

+ Voi cot bién:

| Ao e miqea
x§1 (doi véi cot bién);

(461 voi cot giita).

gt L _42+42 1.8 000 163800(cm?)

2 2 2 2
- 10.0,12.1152800.1, 2 16267 ()

4200 4200

o
T

® ©
|

_— =

S N —

\ I

7800

DIEN CHIU TAI CUA COT BIEN

Két hop yéu cau kién trc chon so bo tiét dién cac cot nhu sau:
Ting 1,2,3 Tiétdiéncot:  bxh = 30x60 cm = 1800cm?
Ting 4, 5,6,7 Tibt dién cot: bxh = 30x50 cm = 1500 cm?
Ting 8,9,10 Tiét dién cot: bxh = 30x40 cm = 1200 cm?

: : |
* Kiém tra 6n dinh clia cot : A = Eoﬁﬂoz 31
- Cot coi nhu ngam vao san, chiéu dai 1am viéc cua cot 1, =0,7 H

Tang 1 - 10 : H = 330cm —ly = 0,7x330= 231cm — A = 231/30 = 7,7< X,

+ Voi cot givra:
_a+a, L+, 4,2+4,2 7,8+2,4

S — 22,05m2 = 220500(cm2)
2 2 2
F = 10xd, 2"1222500'1’ 2 _ 20897, 44(cm2)

Két hop yéu cau kién tric chon so bo tiét dién cac cot nhu sau:
Tang 1, 2, 3 Tiét dién cot: bxh = 30x70 cm = 2100cm?
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Tang 4, 5, 6,7 Tiét dién cot: ~ bxh = 30x60 cm = 1800 cm?
Téng 8, 9,10 Tiét dién cot: bxh = 30x50 cm = 1500 cm?

4200 . 4200

o

4200

| |
G il g/@:

| | |
T T 1

DIEN CHIU TAI CUA COT GIUA

7800

| 5100

2400

Diéu kién dé kiém tra 6n dinh cua cot: A = EOS%: 31

Cot coi nhu ngam vao san, chiéu dai 1am viéc cua cdt Io =0,7 H
Tang 1-10: H=330cm — ly=231cm — A =231/30=7,7 < Ao

II-TINH TOAN THIET KE BAN SAN TANG 4
1- Tai trong tac dung
Khi tinh tai trong tac dung 1én san quy pham cho phép dugc bo qua tai trong
gio.
1.1- Tinh tdi
a- Céu tao san phong khdch, hanh lang, phong lam viéc

Bang 2.1: Tinh tai san phong khach, hanh lang, phong lam viéc

Y gtc gtt
STT | Lépvatliéu | &(m) 5 , N ,
(KN/m®) | (KN/m?) (kN/m?)
1 Gach lat 0,02 20 0,4 1,1 0,44
2 Vira 16t 0,005 18 0,27 1,3 0,351
3 Ban BTCT 0,12 25 3 1,1 3,3
4 Vita trat tran 0,015 18 0,27 1,3 | 0,351
Tong 3,94 4,442

b- Céu tao san WC
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Bang 2.2: Tinh tai san phong vé sinh

d Y gtc gtt
STT Céu tao san 5 | N )
(m) | (kN/m°) | (KN/m®) (KN/m?)
Gach lat chdng tron:
1 0,01 18 0,18 1,1 | 0,198
200x200x10
2 Vira 16t 0,15 18 0,27 1,3 | 0,351
3 Ban san 0,12 25 3 1,1 3,3
4 Vira trat tran 0,015 18 0,27 1,3 | 0,351
5 Bétong chdng tham 0,02 25 0,5 1,1 0,55
Tong cong 4,22 4,75

1.2- Hoat tdi
Dua theo TCVN 2737 - 1995 ta c6 cac hoat tai sau:

Bang 2.3: Hoat tdi tiéu chudn cdc loai san tang

Loai phong P (kN/m?) |n P™ (KN/m?)
Phong khach 2 1,2 2,4
Phong v¢ sinh 2 1,2 2,4
Hanh lang ,cﬁu thang 3 1,2 3,6
Mai bang khong sir dung 0,75 1,3 0,975
Ban cbng, 16 gia 2 1,2 2,4
Bép, nha hang in udng. 4 1,2 4,8
Gara 0t6 5 1,2 6
Kho 2 1,2 2,4

- Tur d6 ta c6 tai trong toan phan dugc xac dinh nhu sau: g = g™ + p"

Bdng 2.4: Tdi trong todn phan cdc logi san tang

tt

Loai g tt 2 2
. Chirc niang ) P™(KN/m?) | q (KN/m?)
san (KN/m°?)
S1 Khu van phong 4,444 2,4 6,844
S, Khu WC 4,75 2,4 7,15
Ss Hanh lang, cau thang, bép 4,444 3,6 8,044
Sy Kho 4,444 2,4 6,844
Ss Mai bé’mg khong su dung 4,444 0,975 5,419

2. Tinh toan ngi luc va cot thép trong ban san
- Tinh ndi lyc trong ban san ta tinh theo so dd khép déo, dé tién cho viéc tinh toan ta
coi cac 6 ban co kich thudc hinh hoc gin bang nhau 1a nhu nhau. Chi tinh cho 6 ban c6

kich thudc 16n nhit, r6i 14y két qua cho cac 6 ban khac. Trong tinh toan cdt thép cac 6
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ban ta sir dung phuong 4n dit c6t thép déu cho cac phuong. Lay bétong méac B25 co Ry,

=145 M Pa= 1450(%)

- B¢ tinh cac 6 ban ta chon ra cac 6 ban c¢o kich thudc dién hinh roi tinh.
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2.1- O bdn lam viéc theo 1 phuwong

a-0sé 1

- Xét ti 1€ hai canh 6 ban:

|2 4$ 2 — \ N \ Ko 9 A

m = 18 2,3 > 2 = San suon toan khoi ban dam.
1 !

- Xét san 1 san suon toan khéi ban dam, dé tinh ta cit mot dai rong 1 (m) vudng goc
véi dam phu va xem nhu mdt dam lién tuc nhiéu nhip, tai trong phan bd déu.

* Ngi lwc:

Mg Mnh Mg

2 pl’ 111

227777777

pl° /11

- Cat dai ban rong 1 (m) theo phuong canh ngin dé tinh toan. Ta c6

M - q|02 - _ (gs+ ps)'|02
: 11 11

oo Gh? (e p)ly
nh
11 11

Trong d6: q= 8,042 (KNm)

- Momen tinh todn & gbi va nhip 1a :

2
_ 804218
M, = - 2,369 KNm
8 042.1 82
Mpp = ———— 11’ =2,369 KNm

* Tinh cét thép:

- Cit mot dai ban rong b = 1m vudng goc véi dim phu va xem ddm phu 1am viéc nhu

mot dam lién tuc

- Ta tinh dai ban nhu c4u kién chiu udn tiét dién hinh chir nhat c6 bxh = 100x12 (cm).

- Chon ag = 1,5 (cm) cho moi tiét dién.

= hp=hp—ay =12-1,5=10,5(cm).

* Tinh thép & gdi :

- Mémen gbi: My =2,369 KNm
M 2,369

- R bhe ©14,5.1031.(0,105)2

—0,0148 <, =0,418

om
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£=1- fi—2ay, =1—.1-2.0,0148 =0,0149
¢ =1-0,5£ =1-0,5.0,0149 =0,992

A= M _ 2,369.10°
RsChy ~ 225.0,992.105

=101,08 mm? = 0,10108 cm?

* Kiém tra ham luong cbt thép p

ﬂ:i_loo%_ 101,08

__-YLYVo 0 — 0 = 0
b.ho 1000.105.100/0 0,09/0>,umln 0,05%

= Ham lugng cot thép hop 1y

Du kién dung cdt thép: ¢8 a200, F,=2,5 (cm?).

* Tinh thép & nhip

- Momen nhip: My, = 2,369 KNm

BO tri ham luong cdt thép nhu trén

b- O 56 3 va 6 56 4 va 6 san Om1
- 0 56 3 ¢6 kich thudc 16n nhat 13:6,6x2 (m)
- X¢ét ti I¢ hai canh 6 ban:
Il—j: 6—26 =3,3>2 = San sudn toan khdi ban dam.

- Xét san 12 san suon toan khdi ban dam, dé tinh ta cit mot dai rong 1 (m) vudng goc
véi dam phu va xem nhu mdt dam lién tuc nhiéu nhip, tai trong phan bo déu.

* Noi luc:

M = i _ 8,042.2°

11
* Tinh cét thép:

=2,9243 (KNm)

- Ta tinh dai ban nhu cdu kién chiu udn tiét dién hinh chit nhat c¢6 bxh = 100x12 (cm).
Chon ag = 1,5 (cm) cho moi tiét dién.
= hy=hp—ay =12-1,5=10,5(cm).
M 2,9243

- R bhe 14,5.1031.(0,105)2

&=1- 1-20y, =1-,1-2.0,018 =0,018

¢ =1-0,56=1-0,5.0,018 =0,991

~0,018 <, =0,418

Om

M 2,9243.100

N = 2 - 2
A Ry, ~2250,901205 20 MM T haesem
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* Kiém tra ham luong cbt thép p

B As 0 124,9
bh0 -100%= 1000.105

U= .100%:0,118%>,umin =0,05%

= Ham luong cdt thép hop 1y
Dur kién dung cdt thép: ¢8 a200, F,=2,5 (cm?).
2.2- O bén lam viéc theo cd 2 phwong
a- O bén s6 7 va Om3, Om4
- Tinh theo so d6 khép déo. Tinh 6 san sd 7 ¢6 kich thude hinh hoc 1a: 6,0 x 4,2
(m).
I 2

=
#MBl Y

l{
;
te
i

M a1
] =
=
M a2 Mgz
W
S Xetty s6: 2289 14347
|, 4,2
Ta c6 ban san lam viéc theo 2 phuong 1; va I,
- Phuong trinh tinh todn momen:
|12 (3I2 — Il) —
a5 - (2M;+ Ma1 + Mgy)l; + (2M2+ Mz + Mg))ly
Tir i s '|—2= 6—2 — 1,43 < 2. Tra bing 6-2, séch “San bétong cét thép toan khdi -
1 )
Nha xudt ban khoa hoc ky thudt Ha N¢gi - 2005
Ta co: %:0,6; M’“:l;%:l; M., =0,8; Mg, =0,8

1 Ml Ml Ml

1
Lay M; 1am an chinh cic moémen khac tinh theo My, theo phuong trinh:
I 1@, -1)
12
— M; =4,9044 (KNm)

— M, =0,6.M;=0,6.4,9044 = 2,9426 (KNm)

= (2.M+ 1.M;+1.M,).1,43.l; + (0,6.M; + 0,8.M;+0,8M, ).l
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— Ma: = Mg = M; = 4,9044 (KNm)
— Mps = Mg,= 0,8.M;= 0,8.4,9044 = 3,9235 (KNm)

* Tinh todn cot thép:

C6t thép chju mémen 4m dit phia trén vudng goc voi dam. Gia thiét 16p bao vé 1,5
(cm) va du kién dung thép ¢8, a;= 1,9 (cm).
—>hp=12-1,9=10,1 (cm).
M 4,9044

- R bh? 14,5.1031.(0,101)

&=1-[1-20y =1-/1-2.0,033=0,033
¢ =1-0,54=1-0,5.0,033=0,9835

A= M _ 4,9044.10°
RsChy ~ 225.0,9835.101

am =0,033 <@, =0,418

—219,43 mm? = 2,1943 cm?

* Kiém tra ham luong c6t thép p

ﬂ:i'loo%: 219,43

0 — 0 L= 0
b.ho 1000.101.100/0 0,22/0>,umm 0,05%

= Ham luong cdt thép hop 1y
Chon ¢8 a 200 ¢6 F,= 2,5 (cm?);
Dung cbt mii d& chiu mémen am, ¢ pp= 6 (KN/m?) < 3.9, = 13,326 (kN/m?) nén ldy

N Y (1A v o1 T N LA,
doan tir mit c6t mii dén mép dam (bang " Ay, v&i Iy 1a chiu dai canh ngan O ban) =

0,25.4,2 = 1,05 (m). Chiéu dai ctia cbt mii 1a: 105 + 20 = 125 (cm).

Tiét dién giita nhip chiu mémen duong M; = 4,9044 (KNm)

Lay hy= 10,1 (cm).

Tinh tuong tu cbt am chon ding ¢8 a200 c6 F,= 2,5 (cm?).

Do kich thuéc hinh hoc theo phwong 1; < I, nén cot thép chiu mdémen theo phuong 1,
lay theo phuong 1;.

b- O bén sé 5 va bin 56 2, Om2

Tinh theo so d6 khdp déo, tinh 6 san s6 Os va O,, Om2c6 kich thude 16n nhat 1a:

7,8 x4,2(m).

oo

Xeéttysé 2= 18 —186<2.
|, 42

SN

Ta c6 ban san lam viéc theo 2 phuong I; va I,

- Phuong trinh tinh toan momen:
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2 p—
Q% = (2M1+ Ma1 + Mgy)l, + (M + Mpy + M)l
Tir ti s6 '|—2 = 7—2 = 1,86 < 2, tra bang 6-2 sach “San bétong cot thép toan khoi -

Nha xudt ban khoa hoc kj thudt Ha Noi» cb:

M, _o,31: M —1; M _g57; Mar_y. Mo,
Ml Ml Ml Ml Ml

=0,57

Lay M; 1am an chinh cdc momen khac tinh theo M;

| 1231, -1) _
12

= M; =5,6185 (KNm)

= M, =0,31.M;=0,31.5,6185 =1,741 (KNm)

= Ma; = M;=5,6185 (KNm)

= Mp, = Mg, =0,57.M; = 0,57.5,6185 = 3,202 (KNm)
* Tinh todn cot thép:

= (2.My+ 1.M; + 1M,).1,86.1; + (0,31.M;.2+ M1+ 0,57.M,).l;

- C6t thép chiu mémen am dit phia trén vudng goc vai dam. Gia thiét 16p bao vé
1,5(cm) va du kién dung thép ¢8, ag= 1,9 (cm).
= hy=12-1,9=10,1 (cm).
M 5,6185

Rbbhg 14,5.103.1.(0,101)2

&=1- 1-2ay, =1-,1-2.0,038 =0,038

¢ =1-0,5¢=1-0,5.0,038=0,981

A= M _ 56185 109
RsChy ~ 225.0,981.101

o = =0,038 <) =0,418

— 252,02 mm’ = 2,5202 cm?

* Kiém tra ham luong cbt thép p

252,02

-5 100%=
#=bh-190%=1500101

b.h

0 — 0 - 0
] .100A)—O,25/0>,Umin—0,05/0

= Ham luong cdt thép hop 1y
Chon ¢8 a 200 ¢6 F,= 2,5 (cm?);
Dung c6t mil d@é chiu mémen 4m, c¢6 pp = 600 (kG/m?) < 3.9, = 1332,6 (kG/m?) nén

4 N VY L 1A vy o1 R LA,
lay doan tir mat c6t mii dén mép dam (bang " 1y, v&i 1y 1a chiéu dai canh ngan O ban)

= 0,25 x 4,2 = 1,05 (m). Chiéu dai cua c6t mi la: 105 + 20 = 125 (cm).
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- Tiét dién giira nhip chiu mémen duwong M; = 5,6185 (KNm)
Tuong tu: Chon ¢8 a200 c6 F,= 2,5 (cm?).

— u= b_F;O = g.’foa = 0,00248 = 0,248 % nim trong khoang ti 1¢ thép hop 1y.

Do kich thudce hinh hoc theo hai phuong 1; < I, nén cdt thép chiu mémen theo phuong
|, 1ay theo phuong ;.

c- O bin

Véi cac 6 san s6 6, 8, 9,10, va 6 san sb 11 c¢6 kich thude 16n nhét 1a: 4,2x 4,2 (m).
Xét ty s6 b_42 4,
|, 4,2

Ta ¢6 ban san ké 4 canh. Ban san lam viéc theo 2 phuong 1, va l,

Phuong trinh tinh toan moémen:

2
q N C (2M1+ Mp; + Mgy).I + 2M,+ Mpp + Mpgy) I

12
Tir ti s6 I—2:4’—2=l< 2tra bang co:
|, 4,2
&:1; My =14: %:1,4; M =14; Mg, =14
Ml Ml Ml 1 1

Lay M; 1am an chinh cdc moémen khac tinh theo M;:

2 —
qw = @M+ LAM, + LAM) LI + 2.M, + 1,4.2.M)) ],

= M; = 2,463(KNm)
= M, =M; = 2,463 (KNm)
= Ma1= Mg = May=Mp;=1,4.M;=1,4.2,493 = 3,4482 (KNm)
* Tinh todn cot thép:
- Ct thép chiu mémen 4m dit phia trén vudng goc voi dam. Gia thiét 16p bao vé 1,5 (cm)
va dung thép ¢8, ag = 1,9 (cm) —» hy =12-1,9=10,1 (cm).
R '\k/:hz i 14,5.1025.1(.550,101)2 ~0.017 =gy =048

b~ 0
&=1-1-2¢0p =1—-1-2.0,017 =0,017

am

£ =1-0,56=1-0,5.0,017 =0,9915

M 2.463.100

A= _ 2
B ng’ho ~ 225.0,9915.101

—109,3 mm? = 1.093cm
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* Kiém tra ham lugng cot thép p

109,3

A 1009%=
100%=1500.101

IL[ =
b'hO
= Ham luong cbt thép hop 1y
Chon ¢8 a 200 ¢6 F,= 2,5 (cm?);

Duing ¢t mii d chiu mémen am, c6 p, = 600 (kG/m?) < 3.g,= 1332,6 (kG/m?) nén

.100% =0,108% > Henin = 0,05%

£ TN Y r 1A y 1 S U LA,
lay doan ttr mut c6t mii dén mép dam (bang " Ay, véi 1 1a chiéu dai canh ngan O ban) =

0,25.4,2 = 1,05 (m). Chiéu dai ctia c6t mii 1a: 105 + 20 = 125 (cm).
- Tiét dién giira nhip chiu mémen duwong M, = 246,3 (kGm) = 2,463(KNm)
Lay hy= 10,1 (cm).
-Gidng cdt thép chiu momen 4m dit phia trén vudng goc dam
=Chon ¢8 a200 c6 F, = 2,5 (cm)>.
Do ndi lyc theo phuong 1, bang véi ndi luc theo phuong 1, nén cot thép chiu mémen
theo phuong 1, 1y theo phuong 1;.
2.3-0 san vé sinh
Cac O san vé sinh ta tinh toan theo so dd dan hoi, ta tinh toan v&i 6 san 1én nhat
161 bd tri cho cac 6 con lai.
Xét O c6 kich thudce: 2,1 x 4,2 (m).
* Noi luc:

- X6t ty s '|—2= 2—; = 0,5 = Ban la logi 6 san so db 1 (khép 4 canh).
.4

- M6 men & nhip:
M, =M; =mg.P= 0,0365.7,15.2,1.4,2 = 2,3 (KNm)

- M6 men tai gbi:  M' = M" =0.
* Tinh cét thép:
Chon a = 1,5 (cm) du kién dung thép ¢8.
=>hy=h-a=12-1,9 =10,1 (cm).

M 2,3

- R bhe 14,5.1031.(0,102)

&=1-1-2¢0p, =1-1-2.0,016 =0,016

am =0,016<ax ) =03

¢ =1-0,5=1-0,5.0,016=0,992
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M 23.100

- - = 2 - 2
TR hy 525.0.992.101 ~ -0%03 mm"=1,0203 cm

* Kiém tra ham luong cbt thép p

u= S 1000 102,03

0f — 0 . = 0
o, 00107 100%=01%> 41 . =0,05%

= Ham luong cdt thép hop 1y
Chon ¢8 2200 c6 F,= 2,5 (cm?).
2.4-0 san mai
O san Omd ta chon thép ¢8 a200 bb tri cho san
Duing c6t mil dé chju mémen am, c6 p,= 600 (KG/m?) < 3.g, = 1332,6 (kG/m?) nén

lay doan tir mat c6t mii dén mép dam (bang % 11, v6i 1; 1a chiéu dai canh ngén O bén)
-Gidng cdt thép chiu moémen 4m dit phia trén vudng goc dam
=Chon ¢8 a200 c6 F,= 2,5 (cm)?.

Do ndi lyc theo phuong 1, bé“tng vo1 ndi luc theo phuong 1; nén cot thép chiu momen

theo phuong 1, 1y theo phuong 1;.
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CHUONG II: TINH TOAN KHUNG TRUC 5
I. CHON SO PO KHUNG TRUC S

Chon két cdu chiu lyc cho cong trinh 14 khung bé tong cdt thép toan khdi cé cac cot

lién két véi dam la nat cing, cac cot lién két vai nat goi 1a ngam cung c6 so do tinh

nhu hinh vé:

D250x400

D250x700 D250x400 D250x700

D250x400

D28

D29

D30

D31

D32

C300x500 C300x500 C300x500 C300x500 C300x400 C300x400 C300x400

C300x600

C300x600

El C300x600

C300x500
C300x500

D250x700 D250x400 D250x700

C300x400

C300x500
C300x500

D250x700 D250x400 D250x700

C300x400

C300x500
C300x500

D250x700 D250x400 D250x700

C300x400

C300x600
C300x600

D250x700 D250x400 D250x700

C300x500

C300x600
C300x600

D250x700 D250x400 D250x700

C300x500

C300x600
C300x600

D250x700 D250x400 D250x700

C300x500

C300x600
C300x600

D250x700 D250x400 D250x700

C300x500

C300x700
C300x700

D250x700 D250x400 D250x700

C300x600

C300x700
C300x700

D250x700 D250x400 D250x700

C300x600

3 C300x700
H C300x700

H C300x600

2000 8000 2400 7800 2200 LQO‘)O J,
A B D E H @

SO PO KET CAU KHUNG
II. XAC PINH CAC TAI TRONG
1-T4i trong phan b

B 8 8 8
D25 D26 D271

3 3 3 3
D22 D23 D24

8 8 B 8
D19 D20 D21

] 8 5 5
D16 D17 D18

S 3 S S
D13 D14 D15

S S S S
D10 oM D12

3 3 3 3
D7 D8 D9

] 5 5 s
D4 D5 D6

38 8 S 8
D1 D2 D3

S 8 3 3
8000 L2400 L 7800 Lzzoo L

O PO PHAN TU KHUNG

Bdng 3.1: Tinh tdi trén Im? sin ting cdc loai san, twong

x Tron Tai 1
. Chiéu ons trong | H¢ so v- | Tdi trong
Loai cau aygen A X lwong 5 A ]
on Vat liéu cau tao day 2 tiéu wot tai | tinh todn
kién rién z 2
* (m) (T/m?) chuin n (T/m%)
(T/m?)
Gach lat 0,02 2 0,04 1,1 0,044
Vira 16t 0,015 1,8 0,027 1,3 0,035
San cac — _
A Bétong san 0,12 2,5 0,3 11 0,33
an ,
8 Vira trat tran 0,015 1,8 0,027 1,3 0,035
Tong 0,444
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Gach 1a nem 0,02 1,8 0,036 1,1 0,04
Vira 16t 0,015 1,8 0,027 1,3 0,035
Gach réng tao dbc 0,1 1,5 0,15 1,2 0,18
. . | Bétdng san 0,12 2,5 0,3 1,1 0,33
San mai
Vira ximang M50 0,015 1,8 0,027 1,3 0,035
Bétong chéng tham 0,04 2,5 0,1 1,1 0,11
Vita trat tran 0,015 1,8 0,027 1,3 0,035
Tong 0,765
2 16p trat 0,03 1,8 0,054 1,3 0,07
Twong
. Gach xay 0,22 2 0,44 1,1 0,485
chen 220 )
Tong 0,555
2 16p trat 0,03 1,8 0,054 1,3 0,07
Twong
. Gach xay 0,11 2 0,22 1,1 0,24
chen 110 ,
Tong 0,31
Bang 3.2: Tdi trong Im dam — cot
Tén Tdi trong Hs Tdi trong
cau Cidc lop tao thanh tiéu chuan ot tii tinh toan
kién (T/m?) ’ (T/m?)
Bétong: 0,25.0,7.2,5 0,437 11 0,481
Dim Vira trat:
0,038 1,3 0,05
25x70 | =0,015.((0,7-0,12).2 + 0,25).1,8
Tong 0,531
Bétong: 0,25.0,4.2,5 0.25 11 0,275
Dim Vira trat:
0,02187 1,3 0,028
25x40 | =0,015.((0,4-0,12).2 + 0,25).1,8
Tong 0,303
Cot Bétong: 0,3.0,7.2,5.3,3 1,732 1,1 1,906
N Vira trat: 0,015.(0,3+0,6).2.1,8.3,3 0,16 1,3 0,208
30x70 .
Tong 2,113
Cot Bétong: 0,3.0,6.2,5.3,3 1,485 1,1 1,63
N Vita trat: 0,015.(0,3+0,6).2.1,8.3,3 | 0,16 13 0,21
30x60 .
Tong 1,84
Cot Bétong: 0,3.0,5.2,5.3,3 1,2375 1,1 1,36125
N Vira trat: 0,015.(0,3+0,5).2.1,8.3,3 0,14256 1,3 0,185
30x50 x
Tong 1,504
ot Bé tong: 0,3.0,4.2,5.3,3 1 1,1 1,1
c0 Vita trét : 0,015.(0.310.4)2.1.83.3 | 0,123 13 0,16
30x40 176
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2-Xac dinh tinh tai truyén viao khung
-Tai trong qui ddi tir san truyén vao khung thanh tai phan bd déu, dugc tinh theo cong

thire: g =k.q.14/2

- ., 5
- Tai dang tam giac: k = 3 =0,625
%) 3 2 3 s I
- Tai dang hinh thang: k=1 -2 + °, voi p = ——
21,
Véi |; - 1a canh ngan cia 6 ban.
I, - 1a canh dai cua 6 ban.
2.1. Tinh tai tang mai
. 2000 6000 2400 7800 2200
O " #
‘ N 2yl L~ Al
o T85kgim2 e 7eskg/m2 i
| — | | " I— S : |
ORE == Nl e e o =
== B =E R ==
=== =
o e = L I ——
@ 1 \ J U \
PL P2 P3 P4 P4 P5  P6

ql q2 g3 g4
o e AR A A A ooy L LD L LU IL ] o

® ® © ©® M ®
MAT BANG DON TAI TANG MAI
Bing 3.3: Tdi trong phin bé ting mdi

Tén tdi | Cac tai hop thanh Gia tri | Gia tri (T/m)
Do tinh tai ddm (250x400mm) truyén vao 0.303
= 0,303 (T/m)
ql : 1,26
Do 6 san (2x4,2m) truyén vao 0.96
=0,625.0,765.2
Do 6 san (4,2x6m) truyén vao hinh thang 128
=0,798.9.1 = 0,798.0,765.4,2/2
Do 6 san (4x4,2m) truyén vao hinh tam giac 0.96
=0,625.0,765.4/2 3,25
1 Do 6 san (2x4,2m) truyén vao hinh tam giac 048
=0,625.0,765.2/2
Do tinh tai dam (250x700mm) truyén vao 0.531
= 0,531 (T/m)
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Do 6 san (2,4x4,2m) truyén vao hinh tam 115
03 gidc = (5/8).(\1.1 =(5/8).0,765.2,4 ‘ 1,45
Do tinh tai dam (250x400mm) truyén vao = 0.303
0,303 (T/m)
Do 6 san (4,2x7,8m) truyén vao hinh thang = 281
0,874.9.1 = 0,874.0,765.4,2
q4 : : 3,34
Do tinh tai dam (250x700mm) truyén vao = 0531
0,531(T/m)
Bing 3.4Tdi trong tap trung ting mdi
Tén tdi | Cac tii hop thanh Gia tri (T)
Do dam doc truc A (250x400)mm truyén vé 197
=0,303.4,2
P1 Do 6 san (2x4,2m) truyén vé thang 288
=(0,765.0,897.4,2.2/2)
Tong 4,15
Do dam doc tryc B (250x400)mm truyén vé 197
= (0,303x4,2)
Do 3 6 san (2x4,2m) truyén vé hinh thang
=0,765.0,897. (4’2'2j+(4’2'2j 432
P2 2 4
Do 6 san (4,2x6m) truyén vé hinh tam giac 211
= (5/8.0,765.4,2.4,2/4)
Do tuong chin mai truyén vé =0,31.1,5.4,2 1,95
Téng 9,65
Do dam doc (250x400)mm truyén vé
=0,303.2 0,606
Do 6 san (2x4,2m) truyén vé hinh thang L4
P3 =(0,897.0,765.4,2.2/4)
Do 6 san (4x4,2m) truyén vé hinh tam giac 201
= (5/8.0,765.4,2.4/4)
Téng 4.05
Do dam doc (250x400)mm truyén vé 197
=0,303.4,2
Do 6 san (2,4x4,2m) truyén vé hinh thang
P4 3,39
=(0,88.0,765.4,2.2,4/2)
Do 6 san (4,2x6m) va (4x4,2m) truyén vé hinh tam giac 401
= (5/8.0,765.4.4,2/2)
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Tong 8,67
Do dam doc (250x400)mm truyén vé 127
=0,303.4,2
Do 6 san (2,2x4,2m) truyén vé hinh thang 311
P5 =(0,88.0,765.2,2.4,2/2)
Do 6 san (4,2x7,8) truyén vé hinh tam giac 3,02
= (5/8.0,765.4,2.7,8/4)
Tong 8,3
Do dam doc (250x400)mm truyén vé 197
=0,303.4,2
P6 Do 6 san (2,2x4,2m) truyén vé hinh thang 311
=(0,88.0,765.2,2.4,2/2)
Téng 4,38
2.2-Tinh tai ting 4-10
® - aaakgim2 ST; : %T{: 444 kg/m2 ;T
I e S= S e
sl 555 E
] == Sa = Svapse
® = ﬁie \\jf’ : ﬁ\L: 444 kg/m?2 jin
PL P2 P3  P3 P4
Ll lqlllll ¢q¢2¢ llllqlsllll

MAT BANG DON TAI TANG 4-10
Bing 3.5: Tdi trong phan bé tang 4-10

Tén Gia Gia tri
Cac tai hgp thanh

tai tri (T/m)
Do 6 san (4,2x6m) truyén vao hinh
thang 0,74

=0,798.9.1 =0,798.0,444.4,2/2

Do tinh tai dam (250x700) truyén vao
ql 0,531 |2,13
= 0,531 (T/m)

Do 6 san (4x4,2m) truyén vao tam giac
=0,625.9.1 =0,625.0,444.2,1

Do 6 san (2x4,2m) truyén vao tam giac | 0,28

0,58
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=0,625.9.1 =0,625.0,444.2/2
Do 6 san (2,4x4,2m) truyén vao hinh 067
tam giac = (5/8).q.1 = (5/8).0,444.2.,4
2 Do tinh tai dam (250x400mm) truyén 0,97
vao 0,303
= 0,303 (T/m)
Do 6 san (4,2x7,8m) truyén vao hinh
thang 1,37
g3 =0,872.9.1 =0,74.0,444.4,2 1,9
Do tinh tai dam (250x700) truyén vao 0531
= 0,531 (T/m)
Bing 3.6: Tdi trong tap trung ting 4-10
Tén tai | Cac tii hgp thanh Gia tri (T)
Do dam doc truc B (250x400mm) truyén vé 127
=(0,303.4,2)
Do 6 san (4,2x6m) truyén vé hinh tam giac 175
=5/8.0,444. 4,2.6/4
Do 6 san (2x4,2) truyén vé hinh thang
P1 0,84
=0,897.0,444.2.4,2/2
Do tudng chén trén dam doc truc B (trir 20% cira) 5 41
(1-0,2).9.h.I=(1-0,2).0,555.(3,3-0,4).4,2
Do cot (300x500mm) truyén 1én = 1,547 (T) 1,595
Tong 10,77
Do dam doc (250x400) truyén vé = 0,303x4,2 1,27
Do 6 san (2x4,2m) tryén vé hinh thang = 0.84
0,897.0,444.2x4,2/4
- Do tudng chén trén dam doc truc B (trir 20% cira) 5 41
(1-0,2).g.h.I=(1-0,2).0,555.(3,3-0,4).4,2
Do 6 san 4x4,2m) truyén vé hinh tam giac 117
5/8.0,444.4.4,2/4
8,69
Do dam doc truc D (250x400mm) truyén vé 197
P3 =0,303.4,2
Do 6 san (2,4x4,2m) truyén vé hinh thang 1,97
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=(0,88. 0,444.2,4x4,2/4)
Do 6 san (4,2x6m) truyén vé hinh tam giac 2 45
=(5/8.0,444 .4,2.4,2/2)
Do tudng chén trén dam doc truc D (trir 20% cira) 5 41
(1-0,2).g.h.I=(1-0,2).0,555.(3,3-0,4).4,2
Do c6t (300x600mm) truyén 1én = 1,84 (T) 1,84
Téng 12,94
Do dam doc truc H (250x400mm) truyén vé 197
=(0,303.4,2)
Do 6 san (4,2x7,8m) truyén vé hinh tam giac 2 45
=5/8.0,444. 4,2.4,2/2
P4 Do tudng chén trén dam doc truc H (trir 20% cira) 5 41
(1-0,2).q.h.I=(1-0,2).0,555.(3,3-0,4).4,2
Do cot (300x500mm) truyén 1én = 1,504 (T) 1,504
Tong 10,63
2.3. Tinh tai tang 3
ﬁf& 444 kgm2. STA ; j: ddakgm2 )
: ST

SN
N
K

E

@) Q
4200 4200

|
‘ ‘
|

7 444kgm2

ql q2 q3
TILT T ITD bl T T T T LT

2000 J 4000 2400 7800

® ©® ® )

MAT BANG DON TAI TANG 3
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Bing 3.7: Tdi trong phén bé ting 3

Tt:? Ciic ti hop thanh (fr'f‘ ((;}*/‘r;r)‘
Do 6 san (4,2x6m) truyén vao hinh thang 0.74
=0,798.9.1 =0,798.0,444.4,2/2
Do tinh tai dam (250x700) truyén vao 0531
= 0,531 (T/m)

gl ; 2,13
Do san (2x4,2m) truyén vao hinh tam giac 028
=0,625.0,444.2/2
Do san (4x4,2m) truyén vao hinh tam giac 058
=0,625.0,444.4/2
Do 6 san (2,4x4,2m) truyén vao hinh tam giac = 067

02 (5/8).9.1 = (5{8).0,444.2,4 ‘ 0.97
Do tinh tai dam (250x400mm) truyén vao 0303
= 0,303 (T/m)

Do 6 san (4,2x7,8m) truyén vao hinh thang 137
=0,74.9.1 = 0,74.0,444.4,2

g3 . . 19
Do tinh tai dam (250x700) truyén vao 0531
= 0,531 (T/m)

Bing 3.8: Tdi trong tip trung ting 3

Tén tai | Cac tii hgp thanh Gia tri (T)
Do dam doc tryc B (250x400mm) truyén vé 127
=(0,303.4,2)
Do 6 san (4,2x6m) truyén vé hinh tam giac 175
=5/8.0,444.4,2.6/4
Do 6 san (2x4,2m) truyén vé hinh thang

P1 0,84
=0,897.0,444.2.4,2/2
Do tudng chén trén dam doc truc B (trir 20% cira) 541
(1-0,2).9.h.I=(1-0,2).0,555.(3,3-0,4).4,2
Do c6t (300x600mm) truyén 1én = 1,84(T) 1,84
Téng 11,11
Do dam doc (250x400) truyén vé = 0,303x4,2 1,27

P2 Do 6 san (2x4,2m) tryén vé hinh thang 0.84
=0,897.0,444.2.4,2/2
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Do tuong chén trén dam doc truc B (trir 20% cira)

(1-0,2).9.h.I=(1-0,2).0,555.(3,3-0,4).4,2 >4l
Do 6 san (4.4,2m) truyén vé hinh tam giac 117
5/8.0,444.4.4,2/4

8,69
Do dam doc truc D (250x400mm) truyén vé 197
=0,303.4,2
Do 6 san (2,4x4,2m) truyén vé hinh thang 197

=(0,897.0,444 . 2. 4,2/2)

Do 6 san (4,2x6m) truyén vé hinh tam giac
P3 2,45
=(5/8.0,444 . 4,2 .4,2/2)

Do tuong chen trén dam doc truc B (trir 20% cura

(1-0,2).9.h.1 = (1 -0,2).0,555.(3,3 — 0,4).4,2 >4l
Do cot (300x700mm) truyén 1én = 2,113 (T) 2,113
Tong 13,21
Do dam doc truc H (250x400mm) truyén vé 197
=(0,303.4,2)
Do 6 san (4,2x7,8m) truyén vé hinh tam giac 2 45
=5/8.0,444.4,2 .4,2/2

P4 Do tudng chén trén dam doc truc H (trir 20% ctra 541
(1-0,2).q.h.I=(1-0,2).0,555.(3,3-0,4).4,2
Do c6t (300x600mm) truyén 1én = 1,84 (T) 1,84
Téng 13,21
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2.4-Tinh tai ting 2

Té\w kg/mZ/ST; ; %T{: sakgm2
W =
I I — S
® H@ Eiﬁ% - ]
[ Y SN 14
E | — v  —— i
o= Je—] —]
T e Mdkgm2
4&@ \ﬁ!e ﬁﬂ%/ \ﬁ\&/ g/m \ﬂ
PL P2 P3 P3 P4
ql a2 a3
LILLIT L o LTI LIT]
2000 4000 2400 7800
® © ©® G

MAT BANG DON TAI TANG 2

Bdng 3.9: Tai trong phdn bo ting 3

Gia tri
Tén tai | Cac tai hgp thanh Gia tri
(T/m)
Do 6 san (4,2x6m) truyén vao hinh thang 074
=0,798.9.1 =0,798.0,444.4,2/2
Do tinh tai dam (250x700) truyén vao 0531
= 0,531 (T/m)
gl < 2,13
Do 6 san (2x4,2m) truyén vao tam giac 028
=0,625.9.1 = 0,625.0,444.2/2
Do 6 san (4x4,2m) truyén vao tam giac 058
=0,625.9.1 =0,625.0,444.4/2
Do 6 san (2,4x4,2m) truyén vao hinh tam 067
02 giac = (5/8).(}.1 =(5/8).0,444.2,4 ‘ 0.97
Do tinh tai dam (250x400mm) truyén vao 0.303
= 0,303 (T/m)
Do 6 san (4,2x7,8m) truyén vao hinh
thang 1,37
g3 =0,74.q.1=0,74.0,444.4,2 1,9
Do tinh tai dam (250x700) truyén vao 0531
= 0,531 (T/m)
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Bing 3.10: Tdi trong tip trung ting 2

Tén tdi | Cac tai hgp thanh Gia tri (T)
Do dam doc tryc B (250x400mm) truyén vé 127
=(0,303.4,2) ’

Do 6 san (4,2x6m) truyén vé hinh tam giac 175
=5/8.0,444.4,2 .6/4 ’

P1 Do 6 san (2x4,2) truyén vé hinh thang 0.84
=0,897.0,444.2 .4,2/2
Do tudng chén trén dam doc truc B (trir 20% ctra) 5.5
(1-0,2).9.h.I=(1-0,2).0,555.(3,9-0,4).4,2 ’
Do ¢c6t (300x600mm) truyén 1én = 1,84 (T) 1,84
Tong 11,11
Do dam doc (250x400) truyén vé = 0,303x4,2 0,55
Do 6 san (2x4,2m) tryén vé hinh thang = 0.84
0,897.0,444.2 .4,2/2 ’

P2 Do tudng chén trén dam doc truc B (trir 20% cira) 6.53
(1-0,2).9.h.I=(1-0,2).0,555.(3,9-0,4).4,2 ’
Do 6 san (4x4,2m) truyén vé hinh tam giac 117
5/8.0,444.4 4,2/4 ’

9,81
Do dam doc truc D (250x400mm) truyén vé 127
=0,303.4,2 ’
Do 6 san (2,4x4,2m) truyén vé hinh thang 197
=(0,88.0,444 . 2,4 .4,2/2) ’

p3 Do 6 san (4,2x6m) truyén vé hinh tam giac 245
=(5/8.0,444 . 4,2 .2 .4,2)

Do tudng chén trén dam doc truc D (trir 20% cira) 6.53
(1-0,2).9.h.1=(1-0,2).0,555.(3,9-0,4).4,2 ’
Do cot (300x700mm) truyén 1én = 2,113 (T) 2,113
Téng 14,33
Do dam doc truc H (250x400mm) truyén vé 127
= (0,303 .4,2) ’

Do 6 san (4,2x7,8m) truyén vé hinh tam giac 5 45

P4 =5/8.0,444.4,2/2.4,2 ‘ ’

Do tuong chen trén dam doc truc B (tror 20% cura) 6.53
(1-0,2).9.h.1=(1-0,2).0,555.(3,9-0,4).4,2 ’
Do cot (300x600mm) truyén 1én = 1,84(T) 1,84
Téong 12,09
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3-Xac dinh hoat tai truyén vao khung

-Hoat tai duoc léy theo tiéu chuin Viét Nam (TCVN 2737 - 1995). Ta co s6 liéu theo
Bang sau sau:

Bang 3.11: Hoat tdi tinh todn p* (kG/m?)

Loai phong P (kG/m?) n P (kG/m?)
Phong khach, van phong 200 1,2 240

Phong vé sinh 200 1,2 240

Hanh lang ,cau thang 300 1,2 360

Mai bang khong st dung 75 1,3 98

Ban céng, 16 gia 200 1,2 240

Bép, nha hang an udng, 400 1,2 480

Gara 6t0 500 1,2 600

3.1- Hoat tdi tdng mdi

* S0 do 1:
4

Q ‘e | [ S ‘@\/%‘
| | | ; | ! ; |
| [ I i i |
g ;m)% %%H‘
le — &l?@ = H‘

! | | ! | | !
== == =
| | | ) | | ) !
& Ed A ™
P1 P1 P2 P2 P3 P3

ql a2 g3

UV VIR U

2000 6000 2400 7800 2200
® ® © ® ONG

MAT BANG DON HOAT TAI TANG MAI SP 1
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Bing 3.11: Hoat tii phdn bé ting mdi so do 1

_ _ Gia tri
Tén ta1 | Cac tai hop thanh
(T/m)
Do 2 6 san (2x4,2m) truyén vao hinh tam giac
ql 0,12
=5/8ql = 5/8.0,098.2
) Do 2 6 san (2,4x4,2m) truyén vao hinh tam giac 015
a = (5/8).gxl = (5/8).0,098.2,4 ’
3 Do 2 6 san (2,2x4,2m) truyén vao hinh tam giac 0.14
a = (5/8).gqxl =(5/8).0,098.2,2 ’
Bang 3.12: Hoat tdi tdp trung truyén tang mdi so' do 2
Tén tai | Cac tai hop thanh Gia tri (T)
Do 6 san (2x4,2m) truyén vé hinh thang
P1 0,37
= 0,098 .0,897 .4,2 .2/2
Do 6 san (2,4x4,2m) truyén vé hinh thang
P2 24 0,42
=0,85.0,098. 7 4,2
Do 6 san (2,2x4,2m) truyén vé hinh thang
P3 22 0,4
=0,882.0,098. 7 4.2
*So dd 2

6000 2400 7800

iy

Oamis T ‘
T 98 kg/m2 = . 98 kg/m2 E
EnrE B +
SIS ST
AT@QQ\T\ /L\ \:\‘ :\
= S B S
oL o meme [ wlem
P1 P2 P2 P3 P3

| a1
TILDTTIL

2000 J 4000 2400 7800

g2
U AR A

®

®

MAT BANG DON HOAT TAI TANG MAI SP 2
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Bing 3.13: Hoat tdi phin bé truyén tang mdi so' do 2

Tén tai | Céc tai hop thanh Gia tri (T/m)
Do 6 san (4,2x6m) truyén vao hinh thang 016
=0,798.9.1 = 0,798.0,098.4,2/2 ’

Do 6 san (2x4,2m) truyén vao tam giac 0.06

ql =0,625.9.1 = 0,625.0,098.2/2
Do 6 san (4x4,2m) truyén vao tam giac 011
=0,625.9.1 = 0,815.0,098.4/2 ’

0,33

T ong

5 Do 2 6 san (4,2x7,8m) truyén vao hinh thang 036
a =0,74.q.1 = 0,740,098.4,2 ’

Bang 3.14: Hoat tdi tdp trung truyén tang mdi so' do 2

Gia tri
Tén tai | Cac tai hgp thanh @)
Do 6 san (4,2x6m) truyén vé hinh tam giac
- (5/8).0,098.%2 42 =027
P1 4 0,45

Do 6 san (2x4,2m) truyén vé hinh thang
=0,897.0,098.2 .4,2/4 = 0,18
Do 6 san (4,2x6m) truyén hinh tam giac

=5/8.0,098.4,2 .4,2/4 = 0,27
P2 . g 0,52
Do 6 san (4x4,2m) truyén hinh tam giac

=5/8.0,098.4 .4,2/4 = 0,245

o Do 6 san (4,2x7,8m) truyén hinh tam giac 054
=5/8.0,098.4,2 .4,2/2 = 0,54 ’
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3.2. Hoat tdi tang 2-10

A% s000 = 70
@ﬁé\ 240 kg/m2 -~ T{: 240 kg/m?2 E
B :
S S A
s B BULUS
ool = amokgmz) o 20kgm2 o
PL P2 P2 P3 P3
gl 62
UL DL PILL LD LD
2000 4000 2400 7500
® ® ©® G)
MAT BANG DON HOAT TAI TANG 2-10SP 1
Bdng 3.15: Hoat tdi phdn bé truyén tang 2-10 so do 1
Tén tai | Cac tai hop thanh Gia tri (T/m)
Do 6 san (4,2x6m) truyén vao hinh thang 0.402
=0,798q.1 /2= 0,798.0,24.4,2/2
Do 6 san (2x4,2m) truyén vao tam giac 015
gl =0,625.9.1/2 = 0,625.0,24.2/2
Do 6 san (4x4,2m) truyén vao tam giac 03
=0,625.9.1/2 = 0,625.0,24.4/2
Tong 0,85
Do 2 6 san (4,2x7,8m) truyén vao hinh thang
q2 0,88
=0,74.9.1=0,74.0,24.4,2
Bdng 3.16: Hoat tdi tdp trung truyén tang 2-10 so do I
Tén tai | Céc tai hgp thanh Gia tri (T)
Do 6 san (4,2x6m) truyén vé hinh tam giac
Pl = (5/8).0,24, % 42 0,66
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Do 6 san (2x4,2) truyén vao hinh thang = 045
0.897.0.24.2 .4,2/4 ’
Téng 1,11
Do 6 san (4,2x6) truyén vé hinh tam giac
=(5/8).0,24..4,2 .4,2/4 =0,66
P2 N _ 1,26
Do 6 san (4,2x4) truyén vé hinh tam gidc
=(5/8).0,24..4 .4/4 =0,6
Do 6 san (4,2x7,8) truyén vé hinh tam giac
P3 1,32
=(5/8).0,24..4,2 .4,2/2
* So db 2:
O ‘ ‘
4? T‘@\ ‘ %ﬁ‘ T
Onmi T 1
DS
(6) = = 4
P1 P1
ql
TIL
J_ 2000 l 4000 2400 7800 J
® ©® ®

MAT BANG DON HOAT TAI TANG 2 -10 SP 2
Bang 3.17: Hoat tai phdn bé truyén tang 2-10 so do 2

Tén tai | Cac tai hop thanh Gia tri (T/m)
Do 2 6 san (2,4x4,2m) truyén vao hinh tam
ql y 0,54
giac = (5/8).g.1 =(5/8).0,36.2,4
Bang 3.18: Hoat tdi tdp trung truyén tang 2-10 so do 2
Hoat tai tap trung
Gia tri
Tén tai | Cac tai hop thanh
(T)
Do 6 san (2,4x4,2m) truyén vé hinh thang
P1 24 1,54
=0,85.0,36. 7 4,2
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4-Xac dinh tai trong gio
-Theo cach chon két ciu ta chi xét gio song song voi phuong khung truc 5. Dung tiéu
chuén Viét Nam (TCVN 2737 -1995) dé tinh.
- Tai trong gi6 dugc tinh theo cong thurc:
q=n.W,. k.C.B
Trong d6, cac hé sb 1dy trong TCVN 2737 - 1995 nhu sau:
+n=12 (Hé sb tin cay)
+ B =4,2 (m, bé rong dén giod)
+C = 0,8 (Hé s khi Gmg véi phia gio day)
+C’ =0,6 (Hé s6 khi ing véi phia gié hut)
+ W, = 95 (kG/m?) gi tri ap luc gi6 thude ving gio Ilg (Thanh phd Ha Noi).
+ K - hé s6 ké dén su thay doi ap luc gi6 theo chiéu cao (Bang 5 TCVN - 2737)
+ Tang cao 3,3 (m).
- Ap luwc gi6 khi thoi tir trai qua phai:
+ Phia don gio:

Cao
. Gia tri tinh
Tén tai trinh | k n | Wy C |B )
toan (T)

(m)
o 3,3 0.80 [1.2]0.095 |08 42 |03
Q2 7,2 093 [1.2]0.095 |08 |42 |0.36
03 10,5 | 100 [1.2]0.095 |08 |42 |0.38
Q4 13,8 | 106 |[1.2|0.095 |08 |42 |04
Os 17,1 | 110 |[1.2]0.095 0.8 |42 |0.42
e 204 113 |1.2|0.095 |08 (4,2 |0.43
7 23,7 |116 |12 |0.095 [0.8 |42 |0.44
Qg 27 119 |12 |0.095 (0.8 |42 |0.46
o 30,3 |122 |12 |0.09 |08 (4,2 |0.47
J1o 336 |124 |12 |0.09 |08 4,2 |0.48
Lancanmai [34.8 |125 [1.2]0.095 |08 |42 |0.75

Lé Van Minh - MSV : 1012105001 48



PO AN TOT NGHIEP KHOA XAY DUNG - TRUONG PHDL HAI PHONG

+ Phia hut gio:

Cao

. Gia tri tinh
Tén tai trinh | k n | W, C |B ]

toan (T)

(m)
(o} 3,3 0.80 |1.2 {0.095 0.6 |42 |0.23
d> 7,2 093 |12 (0.095 |06 |4,2 |0.27
03 105 |[1.00 |1.2 |0.095 |0.6 |42 |0.29
J4 138 |[1.06 |12 |0.095 |06 |42 |03
Os 17,1 | 110 |1.2 |0.095 |0.6 |42 |0.32
Js 20,4 |1.13 |1.2|0.095 0.6 (42 |0.324
gz 23,7 |1.16 |1.2(0.095 (0.6 |42 |0.33
Js 27 1.19 | 1.2 |0.095 |06 |42 |0.34
Jo 30,3 | 122 |1.2(0.09 (06|42 |0.35
1o 336 |124 |12 |0.09 |06 4,2 |0.36
Lancanmai |34.8 |1.25 |1.2 |0.095 | 0.6 |42 |0.56

* Phan tai trong gi6 tac dung 1én lan can mai dwoce quy vé lre tip trung tai san
mai ngay dudi lan can:

+ Tai cao trinh dinh méai 33,6 (m) c6 k = 1,240

+ Tai cao trinh tudng chan mai 34,8 (m) c6 k = 1,25

Vay kg =0,5.(1,240 + 1,25) = 1,245

- Phia gi6 day: S¢ = n.B.ky Wy .G .h;

=1,2.4,2.1,245.0,095.0,8.1,5 = 0,75 (T).

- Phia gi6 hat: S, =n.B.ky Wy .ci .hi=1,2.4,2.1,245.0,095.0,6.1,5 = 0,56(T)
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5- SO PO CHAT TAI TRONG TREN KHUNG TRUC 5
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1I-TINH TOAN NOQI LUC VA TO HQP NOI LUC

- Qua trinh tinh toan két cau cho cong trinh dugc thuc hién véi sy trog gitp cua may
tinh, bang chuong trinh sap 2000.

1. Chiit tii cho cong trinh

Cin clr vao tinh toan tai trong, ta tién hanh chét tai cho cong trinh theo céac trudng
hop sau:

-Truong hop 1: Tinh tai.

-Truong hop 2: Hoat tai 1

-Trudong hop 3: Hoat tai 2

-Truong hop 4: Gid trai

-Truong hop 5: Gi6 phai

2. Biéu dé ngi luc

- Viéc tinh toan ndi lyc thyc hi¢én trén chuong trinh sap 2000

- Néi luc trong cot léy cac gia tri P, M3,V,

3. T hop noi luc

- Can cr vao két qua ndi luc cua timg trudng hop tai trong, tién hanh t6 hop tai
trong v4i hai to hop co ban sau:

+ 76 hop co ban 1: Bao gém tinh tai va 1 hoat tai bat lgi ( Hoat tai st dung hoac
gio)

+ To hop co ban 2: Bao g@)m tinh tai + 0,9.hai hoat tai bat loi ( Hoat tai sy dung
hodc gio)

-Két qua t6 hop ndi luc cho trong bang THNL & phan phu luc cta thuyét minh

(-Riéng ddi vai tiét dién chan cot con phai tinh thém lyc cit Q dé phuc vu tinh toan

maong)

VI. TINH TOAN COT THEP KHUNG TRUC 5
“Chon néi luc tinh todn cot thép khung:
- Sau khi tién hanh t6 hop can chon ra t6 hop nguy hiém nhat cho timg tiét dién dé
tinh toan.
-Tinh thép dim: chon momen 16n nhét tai giita dim va 2 dau dam
-Tinh thép cot: chon 3 cdp ndi lyc nguy hiém 13 (Mmax V& Nu ), (Npax VA My, ),
M

N

€omax=

max

*Vt ligu:
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- Bé tong cap d6 bén B25: R, =14,5 MPa= 14,5x10° KN/m? =145 Kg/cm?
Rt = 1,05 MPa=1,05x10° KN/m?=10,5 Kg/cm?

- Cbt thép nhom A, : Rs = 280 MPa =2800 Kg/cm2 : Rsw = 225 MPa = 2250
Kglcm?
- Cot thép nhom A, : Rs = 225 MPa =2250 Kg/cm2 : Rsw =175 MPa = 1750

Kg/cm?
- Tra bang phu luc véi bé tong B25,y, = 1;
Thép A| . Or— 0,418, E,R = 0,595

1. Tinh toan cot thép dim

1.1-Tinh cot thép doc dam truc B-D tang 2 (dim D4):
Ttr bang t6 hop ta chon ra cdp ndi luc nguy hiém nhat cho dam :

Gbi B: Mg= -29,66 T.m = 29.66.10° Kg.cm

GbiD : Mp= -29,16 T.m = 29,16.10° Kg.cm

Nhip BD:  Mgp= 10,2 T..m = 10,2.10° Kg.cm

Tinh toan dam D4 : 250x700
a.Tinh cot thép chiu momen dwong: M = 10,2T.m = 10,2.10° Kg.cm:
Mt cat tiét dién tinh toan ctia dam 1a tiét dién chit T .Tiét dién tinh toan cta canh trong
vung chiu nén 1a :
b’s=b+ 2S5,

S¢ lay theo gia tri nho nhat cta cac tri 6 :
+ Mot phan sau nhip dam : %.600 =100cm
+ Mot nira khoang cach thong thuy giira 2 dam doc: %.(600 —25) =287,5cm

+Tacoh’s=12cm>0,1h= 6 cm —> S, =9.12 = 108(cm)
— S, =108 (cm)

— bx=25+2.108=241cm

- Xéc dinh vi tri tryc trung hoa:

Gia thiét a = 6,25 cm — h,=h-a = 70-6,25 =63,75 (cm)

o h.
Mf=bebthfx(ho—7f)

M, =145x241x12x (63,75 —%) =242,16.10°Kg.cm

M¢> M — Truc TH qua canh
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—> Tinh toan nhu tiét dién chir nhat bexh = 241x70

+ Tinh toan cot thép:

5
gy=— M 10207 44507 4 —0,418
R, xb; xh? ~ 145x 241x63,75

&=(01-1-2a;) =(1-41-2.0,007) =0,007
¢ =1-0,5.£=1-0,5.0,007 =0,996
—> Dién tich cét thép:

M 10,2x10°

2

A = = =5,73cm
R, x¢xh, 2800x0,996x63,75

U= L><100% = ilOO% =0,36% > ... =0,1%
bxh, 25%x 63,75

Chon 3¢18 c6 A = 7,63 (cm?)

ay= 2,5+2+2.5/2 =5,75<a4=6,25 —Thoa min

b- Tinh cot thép tai goi (mémen am) :

Tinh theo tiét dién chir nhat bxh=25x70 cm

Gia thiét a=7cm — hy=h-a = 70-7=63 (cm)

+ Tinh toan c6t thép cho gbi B,voi M = 29,66x10° (Kg.cm) :

5
M____ 290010 _ 506, =0,418

" TR, xb, xh? 145x 25x 63

£=(1—1-2a, ) =1-,[1-2.0,206 = 0,233
¢=1-0,5£=1-0,5.0,233=0,883

(24

— Dién tich cot thép:

5
A = M _ 29,66x10 _10.04(cm?)
R, x ¢ xh, 2800x 0,883 %63
o= A x100% = 19.04 100% =1,21% > x.,, =0,1%
bxh, 25 x

Chon 3¢25 va 2920 c6 A, = 21,01 (cm?)

_ 250 -50—4x<25 _33.33> 25
3
a= 2,5+2,5+2.5/2=6,25<a,=7 cm —Thod man
+ Tinh toan c6t thép cho gbi D,v6i M =29,16x10° Kg.cm :

t,

Gia thiét a=7,25 cm — h,=h-a = 70-5=62,75 cm
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by M 29,16x10°
" R, xb, xh} 145x25x62,75

E=(1-1-2a,)=1-1-2.0,204 = 0,23

¢ =1-0,5¢=1-0,5.0,23=0,885

=0,204 < o, =0,418

— Dién tich cdt thép:

M 29,16x10°
R,x¢ xh,  2800x0,885x62,75

u=—2 10006 = 1870
bxh, 25% 62,75

A =18, 76cm?

100%=1,2%> 4. =0,1%

Chon 3¢25 va 2$20 c6 A, =21,01 (cm?)
¢ _250-50-4x25

0

=50>25

ag= 2,5+2,8+3/2=6,8<ay=7,25 cm —Thod man
“Tinh todn cot thép doc cho cdc phan tir D10,D22 twong tw nhw trén.Két qud

tinh toan dwgc cho trong bdng sau

Ta 1ap dugc bang:

Dam | Goi M U 4 As I Thép

B -29.66 | 0.206 | 0.883 | 19.04 | 1.21% 3025 + 2020

D4 D -29.16 | 0.204 | 0.885 | 18.76 | 1.20% 3025 + 2020
BD 10.2 | 0.007 | 0.996 | 5.73 | 0.36% 3918

B -26.08 | 0.181 | 0.899 | 16.44 | 1.04% 3022 + 2920

D10 D -23.58 | 0.165 | 0.909 | 14.76 | 0.94% 3022 + 2920
BD 11.21 | 0.008 | 0.996 | 6.31 | 0.40% 3918

B -19.75 | 0.137 | 0.926 | 12.09 | 0.77% 3020 +2018

D22 D -14.09 | 0.099 | 0.948 | 8.46 | 0.54% 3020 + 2018
BD 12,75 | 0.009 | 0.995 | 7.18 | 0.46% 3918

B tri cot thép doc cho céc phﬁn ta D1, D3, D6, D7, D9 tuong tu D4

Bo tri ¢ot thép doc cho cac phan tir D12, D13, D15, D16, D18, D19, D21 twong

tu D10

B tri ¢t thép doc cho céc phﬁn tor D24, D25, D27, D29, D31 tuong ty D22

c-Tinh todn cot dai chiu cit cho cdc dam:
- Tinh toan cbt dai cho phan tir dam D1, (truc B-D) :bxh=250x700 cm

+Tir bang t6 hop ta chon ra lyc cit nguy hiém nhéat cho dam :
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Qmax = 21,81 T = 21810 Kg
+ Bétong B25 c6 :Rb=14,5MPa =145 (Kg/cm?) ;Rbt = 1,05 MPa = 10,5 Kg/cm?
Eb = 3,0.10* MPa.
+Thép dai nhom Al ¢6 : Rsw = 175 MPa = 1750 (Kg/cm?); Es = 2,1.10° MP
- Dam chiu tai trong tinh toan phan bd déu voi:
0=0a.5+0q =2130+(0,25x0,7x2500x1,1)=2611,25(kG/m)=26,1125(kG/cm).
p=p,=11,1(kG/m)=111( kG/cm).
gié tri q;=g+0,5p= 26,1125+ (0,5x11,1)=31,66( kG/cm).
- Kiém tra kha ning chiu cat cta bé téng : (bd qua anh hudng cua luc doc truc
nén ¢,=0; ¢, =0 vi tiét di¢n 13 hinh chit nhat).
Qb min= Pps(1+ @ +@,)R, b, = 0,6x(1+0+0)x14,5x25x62,75 =9883,1 ( kG)
> Quax= 21,81 (T) > Qp min= 9,8831 (T).
-> B¢ tong khong du chiu cit,can phai tinh ¢t dai chiu luc cit.
- Xac dinh gia tri:
M, = @,,.-A+@; +9,).R,.b.h5 (Bé tong niang -> ¢, ,=2)
=> M, = 2x(1+0+0)x10,2x25x62,75°=2067220,31(kGcm).
- TinhQ,, =2,/M,.q, = 2,/2067220,31x31,66 = 16179,9 (kG).

+) Qu _16179,9 56961 5 (KG).
06 06

- Ta thiy Quax =14060 < % =26961,5 (kG).

Qumac ~Qu’ _ 218107 ~16179,9° =25,87 (kG/cm)
AM, 4x2067220,31 ’

Qmax _le . Qbmin
2h, ' 2h,

-2 Qsw =

- Yéu cau qgy = (

)

+) Qumac = Quy _ 21810-16179,9_44 86(kG/cm).
2h, 2x62,75 ’

Qpmin _ 98831
mn = _ZES2 _ 78 75kG/cm).
) oh, T ax62 75 oTokGIm)

Ta thay qew= 25,87 < (44,86 ; 78,75).

Vay ta ldy gid tri Qsw= 78,75 (kG/cm) dé tinh cdt dai.
Chon cbt dai &8 (agy= 0,503cm?), s6 nhanh cbt dai n =2.
- X4c dinh khoang cach cot dai:
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+) Khoang céach cét dai tinh toan:

Sy = Row xNxasy =1750x2x0,503 =22 35 (cm).
Osw 78,75

+) Khoang céch cbt dai cau tao:
Dam c6 h= 70 cm > 45 cm -> s & =min (h/3:50 cm)=min (25;50) =25 (cm).

+) Gia tr1 Smax -

[ 2@+ @)RbN | [1,5x(1+0)x9x10,5x62, 75 | _
Srax = o = 51810 =71,09 (cm).

-S=min (S¢; Sct; Smax)= Min (22,35 ; 25 ; 71,09) = 25 (cm).
Chon s = 15 cm = 150mm. Ta bd tri &8 al50 trong doan L/4=6/4=1,m & 2 dau

dam.

- Kiém tra diéu kién cudng do trén tiét dién nghiéng theo tng suat nén chinh:
Q=<0,3.¢,,9,-R,-bh

E, na 2,1x10° 2x0,503
+ =@, =14+45x—=x—% =1+5x— X ’
Poa™ P E, bs 3x10' ~ 25x15

+ Oy =1- R =1- 0,01x11,5=0,855

=1,09<1.3.

-> 0,3.0,,-Pp,-R, b, = 0,3x1,09%0,855x145x25x62,75=63596,85(kG)
Ta thdy Qma= 21,81 (T) < 0,3.9,,.0,-R,-0.hp= 63,597 (T), nén dam khong bi

pha hoai do g suat nén chinh.
- Pt ¢bt dai cho doan dam gitra nhip: h=700 >300 mm.
-> s =min (3h/4;500)= min (525;500)

Chon s=250mm bd tri trong doan L/2=6/2=3m & giita dim

Cac dam truc B-D va E-H b6 tri cbt dai nhu dam D1
3022

9]
o~

p

| m‘

I o~
€ 3 ) j #7

T 120
, 120
"1
T
] 120

2616 2020 5018
o a = 884200
g _ 0?20 / 800200 S . Q?EO v- S _ Q?Eéo /_ 800200
© 2016 2016 ok 7616
3018 5018 3618
= N = AN ~ D
S « <l
éJL 250 Lé &J‘ 250 Jﬁé &HL 250 L&
MAT CAT DAM D4 MAT CAT DAM D10 MAT CAT DAM D22
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1.2-Tinh todn cét thép doc cho dam nhip DE, tang 2, phan tir D5 (bxh=25x40 cm)

Dam nam giita 2 truc D va E ¢6 kich thuée 25x40cm. Nhip dam L=240cm.

Noi lue dam duge xuét ra va té_h(_)”p & 3 tiét dién. Trén co s& bang td hop ndi luc, ta
chon ndi lyc nguy hiém nhat cho dam dé tinh toan thép:

- Nhip CD: M" = 0,131 (Tm).

-G6iD: M =-856(Tm).

-G6iC: M =-7,94(Tm).

Do 2 gbi c6 mémen gan bang nhau nén ta 1y M™ = - 8,56 (Tm).

- Luyc cat 1én nhéat: Qmax = 7,37 (T).

a) Tinh cot thép chiu méomen Gm:

- Lay gia tri mémen M = - 8,56 (Tm) dé tinh.

- Tinh vdi tiét dién chir nhat 25 x 40 cm.

e - Chon chiéu day 16p bao vé a =4cm -> hg=h - a =40 - 4 =36 (cm).

__ M _ 856x10*
Rbh? 14,5x25x367

¢ =051+ (I-2a,) =0,5.(1+1-2x0,18)=0,9

e -Tinhhéso: ¢,

=0,18< arr =0,429

_ M _ 85610' _
A =ReR = 280x0,6x36 ~ 2 4(o)

- Kiém tra: ﬂzﬁz%.10%:115%> s =01%

-> Chon thép 3@22 c6 A=11,404 (cm?).

b) Tinh cét thép chiu mémen dwong:

- Ta thdy gia tri mémen M* = 0,131 (Tm) 1 kha nh6 nén cbt thép chiju momen
dwong chon theo cdu tao. Chon 216 c6 A= 4,02 (cm?).

- Ham lugng cbt thép: ﬂ:%:%.loO%:O,Mﬁ%> 4 =01%

¢) Tinh toan cot dai cho dam:

- Tur bang to hop ndi luc ta chon ra luc cat 16n nhat xuat hién trong dam: Quax=
7,73 (T).

- Bé tong cip do bén B20 c6 R, =14,5 MPa= 145 kG/cm?

E, = 3,0x 10° MPa ; Ry = 1,05 MPa= 10,5 kG/cm®

- Thép dai nhom A, :

c6 Ry, = 175 MPa = 1750 kG/cm? ; Es = 2,1x 10° MPa

- Dam chiu tai trong tinh toan phan b déu véi:

0= Os.c + g4=970+(0,25x0,4x2500x1,1) =1245(kG/m) =12,45 (kG/cm).
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p1=1,54(kG/m)=15,4( kG/cm).

gia tri q;=g+0,5p= 12,45+ (0,5x15,4)=20,15( kG/cm).

- Kiém tra kha ning chiu cat ctia bé téng : (bé qua anh hudng cia luc doc truc
nén ¢,=0; ¢, =0 vi tiét dién 14 hinh chit nhat).

Qb min= P31+ @5 +¢,) R, .b.hy= 0,6x(1+0+0)x10,5x25x36= 5670 ( kG)

-> Qmax= 7,73 (T) > Qp min= 5,67 (T).

-> B¢ tong khong du chiu cat,can phai tinh c¢6t dai chiu luc cat.

- Xac dinh gia tri:

My, = - (1+ ¢ +¢,).R,.bhg (BE tong nang -> ¢, =2)

=> M, = 2x(1+0+0)x10,5x25x36°=680400(kGcm).

- TinhQ,; = 2,/M,.q = 2,/680400x20,15 = 7405,42 (KG).

le 7405,42
)06~ 06

=12342,37 (kG).

- Ta thdy Qmax =7730 < le =12342,37 (kG).

_ Qma’ —Quy” _ 7730° — 7405,42°

O = TN sty 1805 (kefem)
- Yéu cau gy > ( Qmath_ole ; Qz?]n;n )

+) Qmath_o Qi 77302_ Z;ga 42 -4 51(kGlem).

+) szrf]“o” = 25%% = 78,75(kG/cm).

Ta thay qew= 1,805 < (4,51 ; 78,75).

vay ta ldy gid tri Qsw= 78,75 (kG/cm) dé tinh cdt dai.
Chon ¢t dai @8 (ag= 0,503cm?), s6 nhanh cdt dai n =2.
- X4c dinh khoang cach cot dai:

+) Khoang céach cét dai tinh toan:

RSNanaSN 1750><2><0 503 :22,36 (Cm)

S =
! O 78,75

+) Khoang céch cbt dai cau tao:
Dam c6 h=40 cm <45 cm -> s =min (h/2;15 cm)= 15 (cm).

+) Gia tri Smax -
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| P61+ )RR | [15(1+0)10,5x25x362 | _
- o = —5 =66,02 (cm).

-S=min (Sg; Sct; Smax)= Min (22,36; 15; 66,02) = 15 (cm).

Chon s=15c¢cm =150mm, do nhip dim ngan nén ta bd tri cot dai @8al50 sudt chiéu

dai dam.
- Kiém tra diéu kién cudng do trén tiét dién nghiéng theo Gmg suét nén chinh:
Q=0,3.9,,.9,-R,-bh

2.1x10° 2x0,503

X =1,09<1,3.
3x10* 25x15

+ ¢M2¢W1=1+5x%x%=1+5x

b

+ @, =1- SR = 1- 0,01x14,5=0,855
-> 0,3.9,,-0,-R,.D.h, = 0,3x1,09%0,855x145%25x36=36485,84kG)
Ta thiy Qua=7,73(T) < 0,3.9,,.0,-R, PN, =36.485 (T).nén dim khong bi pha

hoai do ung suat nén chinh.

BO tri cac dam tryc D-E tir tang 1 dén tang 10 twong tu nhu dam D5

5022

C\“ | |
Lt (1 L D) j
98

als0 2016

N

- ¢

<10 R UV

250

, 120

400

280

MAT CAT DAM D5

1.3-Tinh todn cot thép doc cho dim nhip HK, tang 10 (ting mdi), phin tiv D32
(bxh=25x40 cm)

DAm nam gitra 2 truc H&K c6 kich thudc 25x40cm,nhip dam L=220cm.

Noi lyc dAm duoc xuit ra va to hop ¢ 1 tiét dién. Trén co so bang td hop ndi luc, ta
chon ndi lyc nguy hiém nhét cho dAm dé tinh toan thép:

- Mpyax=-14,87 (Tm);

- Luc cdt 16n nhat: Qpay = -8,63(T).

Do dam nhip H_K, tang 10 (ting mai) phan tir D32 (bxh=25x40 cm) ta c6 thé b tri

c6t thép cho dam ting nay gidng dam nhip D-E, tang 2, phan tir D5 (bxh=25x40 cm)
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- Chon s=15cm =150mm, do nhip dim ngin nén ta bd tri cot dai @8al50 subt
chiéu dai dam.
3922

e

, 120

400

280
o
(e}

<

>

250 s

250

MAT CAT DAM D32

BG tri ¢t thép dam nhip A-B ,ting 10( tang mai),phan tir D28 nhu dam nhip H-K phan tix
D32
*TYnh to,n cét treo:
-T2 vb trY dCm pho k2 I12n dCm chYnh, cCn ca cét treo ®O gia c-éng cho dCm chYnh
-Luc tEp trung do dCm phé truyOn cho dCm chYnh

Q=G" +P" =8690+832 = 9522kg
Trong ®3: G";P" Ip tUnh tfi v ho't tfi tEp trung truyOn t6 dCm phé vio dCm
chYnh.
-Cét treo ®/Et d-ii ding cét ®ai, vii diOn tYch cCn thiOt I

Areo = g = % = 3’ 4cm2
R, 2800
-Ding ®ai ¢8 ( As=0,503 cm”) Vi 2 nh.nh @ai, sé I-ing @ai I: n=— 03’;‘03 _3

= Chén n=4 ®ai.
8/t mei b’n mbp dCm 2 ®ai, trong ®o*n h=h, —h, =70-40=30cm
Vii khofng c,ch gi+a c,c ®ai I 10 cm
2. Tinh toan cét thép cot
* Trinh tw tinh cot nén léch tam:
- Goi x 1a chiéu cao ving chiu nén
ho 13 chiéu cao 1am viéc cia tiét dién: hy = (h — a)
Trong do:
h - chiéu cao cua tiét dién;
a - khoang cach tir mép chiu kéo cua tiét dién dén trong tAm ciia cot thép;

F. - dién tich tiét dién ngang ctia cbt thép chiu kéo.
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-Pit o =x/hy, dé dam bao xay ra pha hoai déo thi ¢t thép F, khong dugc qua
nhiéu, phai han ché F, va tuong trng voi nd 1a han ché chiéu cao vung chiu nén x.

- Can c6 didu kién: & = x/hy < g ; @ o phu thudc mac bé tong va nhom cdt thép.

- Cot 1éch tam 16n khi x < a o.hg

- Cot 1éch tam bé khi x > «a ¢.hg
Trong do: e = €g1 + €ng : 12 d0 1éch tam tinh toan

eo1 = M/N

€ng - 1a d0 1éch tam ngau nhién, €ng = Max (/25 ; 2cm)

€ogh - 12 dO 1éch tdm gidi han: eggn = 0,4.(1,25.h - a¢.hy)

- Cho phép bo qua anh huong ciia udn doc khi lg/h < 8, Iy - chiéu dai tinh toan cta
cot.

- Goi e = (eg+ 0,5h — a) 1a khoang céach tir diém dit cua luc doc 1éch tAm dén trong
tam cua cot thép chiu kéo F,

* Yéu cdu bai todn: tinh cbt thép d6i xtimg F,= F, biét b, h, 1, M, N, R, R, e

2.1. Tinh cho ¢bt s6 truc B va H tangl, 2, 3 tiét dién (300 x 600):
Vat liéu sir dung : Bé tong B25 c6 R, = 14,5 MPa ; Ry, = 1,05 MPa
C6t thép chiu Iyc AIl ¢6 Rs =R’s =280 MPa
C6t thép dai Al c6 Rqy, = 175 Mpa

Tra bang phu luc ta ¢ : @z =0,418 | &; = 0,595
*Tinh cgt chir nhat truc B: C5

NOoi luc tinh toan duoc léy tur bang td hop noi luc:

Noi luc Cap I(Mhax) Cap II(Nmax) Cap 11T (emax)
M (T.m) 17,09 17,09 16,66
N (T) 291,65 291,65 259,06

+ Cét c6 tiét dién bxh=30x60 cm

- Chiéu dai cot 3,9 m

—schiéu dai tinh toan 1, = 0,7 .H=0,7 x 3,9= 2,73 (m)

*Gia thiét a=a=5cm ; hy=h-a=60-5=55(cm)

Z,=hy -a'=55-5=50(cm)

Do manh cta Ay =lg/h = 2,73/0,6 = 4,55 <8 — bo qua anh hudng cia uén doc.
Lay hé s6 anh huong caaubn docn=1.

Do 1éch tAm ngau nhién :

e, =max(H/600; h/30) = max(390/600 ; 60/30 ) =2 (cm) .

NOoOi luc va do 1éch tam cua cot C5:
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Cap | Kihi¢u | Pac diém
ndi luc | ¢ bang M N e;=M/N €, ey =max(ey,e,)
THNL (T.m) (T) (cm) (cm) (cm)

1 C5 IM|max; New | 17,09 | 291,65 | 5,86 2 5,86

2 C5 Nia: M, | 17,09 | 291,65 | 5,86 2 5,86

3 C5 Comax 16,66 | 259,06 | 6,51 2 6,51
a.Tinh cét thép doi xikng cho cdp I:

M = 17,09T.m = 17,09.10° (Kg.cm)

N =291,65 T = 291,65.10% (Kg)

- Xac dinh e:

h 60

e=mn.e+ E -a=5,86 + 7 -5=230,86 (cm)

+ Sur dung Bétong B25,thép AIl —&g = 0,595

£r .ho = 0,595.55 = 32,725 (cm)

+ Xay ra truong hop x > &g .hy ,nén 1éch tam bé.

+ Xéac dinh lai x theo cong thuc;
‘= [A-&).7,.n+2&,.(ne —0,48)].h,

(1-&).v, +2.(ne—0,48)
Vel n— N _ 291,65.10° 122
R,b.h, 145.30.55

g:h%:%:o,%l Ly, :i—::%:o,gog
Tinh c6t thép :
A = N.e—R,.b.x.(h, —0,5.x) _ 291,65.10°30,86 —145.30.49,01.(55-0,5.49,01) _17,85(cm?)

A = A =17,85(cm?)

b.Tinh cot thép déi xirng cho cdp 2 -
M =17,09T.m = 17,09.10° (Kg.cm)
N =291,65 T = 291,65.10% (Kg)

R...Z 2800.50
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A = A =17,85(cm?)

b.Tinh cét thép déi xirng cho cip 3
M =16,66T.m = 16,66.10° (Kg.cm)
N = 259,06 T = 259,06.10% (Kg)

h 60
e=nmn.e+ E -a=6,51+ 7 -5=31,51 (cm)
N  259,06.10°
= =— = 59,55
X R,b  145x30 (cm)

Er -hg =0,595.55 = 32,74 (cm)
+ Xay ra truong hop x > &g .hg ,nén 1€ch tam bé.
+ Xéac dinh lai x theo cong thuc;

o L0-&).y,n+2& (ne ~0,48)Lh,
 (A-&)y, +2.(ne—0,48)

3
Vei: no N _250.0610° o
R,bh, 145.30.55
1,51 Z
p= 39l o571, 2230 g0
h, 55 ’ h, 55
 [1-0,595).0,909.1,083+2.0,505.(1,083.0,573-0,48)1.55 _ 4
(1-0,595).0,909 + 2.(1,083.0,573—0, 48)
Tinh c6t thép
3
x - Ne-Rbx(h-05x) _250,0610°31,51-145.3047,05.(55-0.547,98) o coo oo
R..Z, 2800.50
A = A =16,68(cm?)
Nhan xét :

+Ciap ndi lyc 1 can lugng thép 16n nhét. Vay ta b tri thép cot C5 theo
A = A =17,85(cm?).
Chon 5022 c6 A = 19 (cm?)

A 10006 = 222 1009 = 2,3% < 1 =3%
b.h, 30.55

Co i, =
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MAT CAT COT TRUC B & H (TANG 1,2,3)

2.2. Tinh cho ¢dt s6 truc D va E ting 1.2.3 tiét dién (300 x 700):

Vat liéu str dung : Bé tong B25 c6 R, = 14,5 MPa ; Ry = 1,05 MPa
Cot thép chiu luc AIl c6 Rs =R’s =280 MPa
Cot thép dai Al c6 Rg, = 175 Mpa

Tra bang phu luc ta c6 : oy =0,418 | &, =0,595

* Tinh cgt chir nhat truc D: C2

Noi luc tinh toan duoc léy tr bang to hop noi luc:

Noi luc Cap I(Mhax) Cap II(Nmax) Cap 11T (emax)
M (T.m) 21,094 3,1907 21,094
N (T) 266,76 330,85 266,76

+ Cot ¢6 tiét dién bxh=30x70 cm, chiéu sdu chon cét 30 cm
- Chiéu dai cot 3,3 m
—>chiéu dai tinh toan 1, = 0,7 .H = 0,7 x 3,3= 2,31 (m)
*Gia thiét a=a=5cm ; hy=h-a=70-5=65 (cm)
Z,=hg -a'=65-5=60(cm)

Do manh cua A, =lg/h = 2,31/0,7 = 3,3 <8 — bo qua anh huong cia udn doc.

Lay hé s6 anh huéng ciauondocn=1.

Do 1&ch tam ngﬁu nhién :
e, =max(H/600; h/30) = max(330/600 ; 70/30 ) = 2,33 (cm) .

Noi luc va do 1éch tam cua cot C2:
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Ki hiéu cap Ki bac
néi luc hiéu | diém M N | e=M/| e |e;, =max(ee,)
bang | cuacap | (T.m) (T) N (cm (cm)
t6 hop | noi luc (cm) )
1 C2 Mlmax | 21,094 | 266,76 | 7,9 233179
C2 N max 3,1907 | 330,85 | 0,96 2,33 | 2,33
C2 M,N,,, |21,094 | 266,76 | 7,9 2,33 (7,9
a.Tinh cét thép doi xikng cho cdp I:
M = 21,094T.m = 21,094.10° (Kg.cm)
N = 266,76T = 266,76.10° (Kg)
- Xac dinh e:
h 70
e=nmn.e+ E -a=179+ > -5=237,9 (cm)
+ Sur dung Bétong B25,thép AIl —&g = 0,595
- B 1o
Er .hp = 0,595.65 = 38,68 (cm)
+ Xay ra truong hop x > &g .hy ,nén 1éch tam bé.
+ Xéac dinh lai x theo cong thuc;
o [0-&)yn+25.(ne - 0,48)L,
(1-&).7, +2.(ne-0,48)
N 266, 76.10°
Vol N b T 1453065
g=2 319 o5g. , -%_ N 49
h, 65 ! h, 65
. [(1-0,595).0,92.0,94+2.0,595.(0,94.0,580,48)].65 _ 55,29(cm)

(1-0,595).0,92+2.(0,94.0,58-0,48)
Tinh c6t thép :

A= R..Z,

A =A =6,7(cm?)

b.Tinh cét thép déi xikng cho cip 2
M =3,1907.m = 3,1907.10° (Kg.cm)

N = 330,85 T = 330,85.10° (Kg)

N.e—R,bx.(h,—0,5.x) 266,76.10°37,9-145.30.55,29.(65—0,5.55, 29)
2800.60

=6,7(cm?)

Lé Van Minh - MSV : 1012105001

58




PO AN TOT NGHIEP KHOA XAY DUNG - TRUONG PHDL HAI PHONG

h

7
e=n.e+ E -a=2,33+ o 5=32,33 (cm)
N 330,85.10°
X = =— = 76,06 (cm
R.b  145x30 (cm)

Er .ho = 0,595.65 = 38,68 (cm)
+ Xay ra truong hop x > &g .hy ,nén 1éch tdm bé.
+ Xac dinh lai x theo cong thic;

X = [(l_ §R)'7/a'n + 2§R'(n'g B 0148)]-h0
 (1-&) 7, +2(ne-0,48)

vei: no N _3308510°
o "TRbh 1453065
p=2-3233 gag7. 2L N g9
h, 65 / h, 65

[1-0,595).0,02.1,17 + 2.0,595.(1,17.0,497 - 0, 48)].65
(1-0,595).0,92 +2.(1,17.0,497 — 0, 48)

Tinh cbt thép :

=62,86(cm)

N.e—R,bx.(h,—0,5.x) 330,85.10°32,33-145.30.56, 76.(65-0,5.56, 76)

A= R.Z, 2800.60

A = A = 20,82(cm?)

=20,82(cm?)

b.Tinh cot thép déi xirng cho cip 3 -
M = 21,094T.m = 21,094.10° (Kg.cm)
N = 266,76T = 266,76.10° (Kg)
Co A =A =6,7(cm?)
Nhan xét :
+C3p noi lyc 2 can luong thép 16n nhat. Vay ta bd tri thép cot C2 theo
A = A =20,82(cm?).
Chon 3¢25 va 222 c6 A, = 22,23 (cm?)

. A 22,23
Co 1 = - 100% = 22 100% = 2,28% < p1. = 3%
© A= bh ° 730,65 0 oS H o
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MAT CAT COT TRUC D & E (TANG 1,2.3)

*Tinh cho ¢t s6 truc B va H chiéu cao ting 3.3m
-Tinh c6t chit nhat truc B : Phan tir C13 tiét dién (300x500) tir tAng 4-7
-Tinh c6t chit nhat truc B :Phan tir C32 tiét dién (300x400) tir ting 8-10
*Tinh cho cot sé truc D va E chiéu cao ting 3.3m
-Tinh c6t chit nhat truc D : Phan tir C14 tiét dién (300x600) tir ting 4-7
-Tinh c6t chit nhat truc E :Phan tir C31 tiét dién (300x500) tir tang 8-10

Ta c6 bang sau:
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Phén 3 ) M N h h, Za b H I e, e, e
T CAPNOILYC (Kl;l.m (KN) (c)m (cm) | (cm) (c)m (m) | (m) (cm) (cm) (cm) .
Mmax Ntu 210.94 | 2667.60 70 65 60 30 | 33 | 231 7.910 2.33 7.91 0.03
Mtw | Nmax | 31.91 | 330850 | 70 | 65 60 | 30 | 3.3 [231| 0.960 2.33 233 | 003
€max 210.94 | 2667.60 | 70 | 65 60 | 30 | 33 [231| 70910 2.33 791 | 0.03
Mmax | Ntr | 1709 | 29165 | 60 | 55 50 | 30 | 39 [273| 53860 2.00 586 | 005
Mtw | Nmax | 1709 | 29165 | 60 | 55 50 | 30 | 39 [273| 53860 2.00 586 | 005
€max 166.6 2590.6 60 55 50 30 3.9 | 2.73 6.430 2.00 6.43 0.05
Mmax | Ntu | 119.03 | 2208.87 | 50 45 40 30 | 33 | 231 | 5390 1.67 539 | 0.05
Mtr | Nmax | 11503 | 222249 | 50 | 45 40 | 30 | 33 |231| 5180 1.67 518 | 0.05
Emax 112.24 | 1954.47 | 50 | 45 40 | 30 | 33 |231| 5740 1.67 574 | 0.05
Mmax | Ntu | 15526 | 2029.59 | 60 55 50 30 | 33 | 231 | 7650 2.00 7.65 0.04
Mtw | Nmax | 153.85 | 228397 | 60 | 55 50 | 30 | 33 |231| 6.740 2.00 6.74 | 0.04
Emax 153.85 | 183851 | 60 | 55 50 | 30 | 33 |231| 8370 2.00 837 | 0.04
Mmax 10451 | 91586 | 90 45 40 30 | 27 | 189 | 11.410 1.67 11.41 | 0.04
Mtu | Nmax | 5987 | 950.63 | 50 | 45 40 | 30 | 27 | 189 | 6.300 1.67 6.30 | 0.04
Emax 95.32 770.2 50 45 40 30 | 27 | 189 | 12.380 1.67 12.38 | 0.04
Mmax Ntu 73.22 855.44 40 35 30 30 2.7 |1.89 8.560 1.33 8.56 0.05
Mtr | Nmax | 7083 | 866.33 | 40 | 35 30 | 30 | 27 | 189 | 8.180 133 8.18 | 0.05
Emax 7322 | 85544 | 40 | 35 30 | 30 | 27 | 1.89| 8560 133 856 | 0.05
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Phin e Truwong X' A's e A
- (cm) X (cm) | &*hg hop ao n O (cm) ) 0 %) chon thép (cm)
37.91 61.32 | 3868 NLT.BE 092 | 094 | 058 | 55.29 6.7 26.74 0.35
C2 3233 | 76.06 | 3868 NLT.BE 092 | 117 | 0.497 | 62,86 | 11.70 | 2674 0.60 3022 + 2018 16,49
3791 | 6132 | 38.68 NLT.BE 092 | 094 | 058 | 55.29 6.7 26.74 0.35
30.86 67.05 | 32.74 NLT.BE 0.909 | 1.219 | 0.561 | 49.01 5.77 31.60 0.35
C5 30.86 67.05 | 32.74 NLT.BE 0.909 | 1.219 | 0561 | 49.01 | 1785 | 31.60 1.08 5022 19
31.43 59.55 | 32.74 NLT.BE 0.909 | 1.083 | 0571 | 48.03 | 1368 | 31.60 0.83
2539 | 5078 | 26.79 NLT.BE | 0889 | 1128 | 0564 | 39.61 | 7.88 26.74 0.58
Cl13 | 2518 51.09 | 26.79 NLT.BE 0.889 | 1.135 | 0560 | 39.83 | 13.72 | 26.74 1.02 5020 1571
25.74 | 4493 | 26.79 NLT.BE 0.889 | 0.998 | 0572 | 38.83 | 6.33 26.74 0.47
32.65 46.66 | 32.74 NLT.BE 0.909 | 0.848 | 0594 | 45.07 1.87 26.74 0.11
Ci14 31.74 52.51 32.74 NLT.BE 0.909 | 0.955 | 0577 | 47.01 10.31 26.74 0.62 3020 + 218 14,51
33.37 4226 | 32.74 NLT.BE 0.909 | 0.768 | 0.607 | 43.02 | -0.94 26.74 | céutao
3141 | 2105 | 26.79 | NLT.LON - - - - -2.50 | 21.88 | cautao
C31 26.30 2185 | 26.79 | NLT.LON - - - - -6.59 21.88 ciu tao 3020 9,42
32.38 17.71 | 26.79 | NLT.LON - - - - -2.60 21.88 | cautao
23.56 19.67 | 20.84 | NLT.LON - - - - -1.64 21.88 | cautao
C32 | 2318 19.92 | 20.84 | NLT.LON - - - - 10.37 | 21.88 0.99 3020 9,42
23.56 19.67 | 20.84 | NLT.LON - - - - -1.64 | 21.88 | cautao
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MAT CAT COT TRUC B&H (TANG 4,5.6,7)
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MAT CAT COT TRUC B & H (TANG 8,9,10)

Tinh toan cét dai cot:
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MAT CAT COT TRUC D & E (TANG 4,5,6.7)
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MAT CAT COT TRUC D & E (TANG 8,9,10)

C6t dai ngang chi dit ciu tao nham dam bao giit 6n dinh cho cbt thép doc, tao thanh

khung va gitr vi tri ctia thép doc khi d6 bé tong:

+ Puong kinh cdt dai 1dy nhu sau:

Og max(%nbmax; 5mm) = max(%rx22 ;5 mm) =max(5,5; 5)mm.

- Chon cbt dai c6 dudng kinh &6,

+ Khodang cach gitra cac ¢t dai duge bd tri theo cu tao :

- Trén chiéu dai cot:

ag < min(15¢myin, b,500) = min(270; 300;500) =270 mm.

- Chon ag = 200 mm.

- Trong doan ni cbt thép doc bd tri cot dai:

ag < 10¢min = 180 mm. - Chon a4 = 100 mm.
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CHUONG 3: TINH MONG KHUNG TRUC 5

I-PIEU KIEN CONG TRINH VA GIAI PHAP MONG

1-Pic diém cong trinh :

- Cong trinh c6 10 tang cao 33,6m. Chiéu cao cua cac ting 1a 3,3m.

- Kich thuéc mit bang cong trinh : 60,2x20,4m.

Hé két cdu cua cong trinh 1a khung bé tong cot thép chiu luc két hop véi 16i cung
chiu luc.

Kich thudc cot ciia toan cong trinh thay d6i 3 1an :

* Cot bién:

- Téng 1, 2, 3: kich thudc 30x60 cm.

- Téng 4,5, 6, 7: kich thudc 30x50 cm.

- Tang 8,9, 10: kich thudc 30x40 cm.

* Cot gitra:

- Téng 1, 2, 3: kich thudc 30x70 cm.

- Tang 4, 5, 6, 7: kich thudc 30x60 cm.

- Tang 8, 9, 10: kich thudc 30x50 cm.

2.Diéu kién dia chit cong trinh :

Cong trinh tai Ha noi da tién hanh khoan tham do dia chit. Theo bao cdo két qua
khao sat diéu kién dja chit giai doan phuc vu thiét ké ban v& thi cong, khu dat xay
dung tuong d6i bang phing dugc khao sat bang phuong phap khoan thim xuyén tinh
SPT tir trén xudng gbm céc 10p dat c6 chiéu day it thay d6i trén mat bang.

bia tﬁng tai vi tri cong trinh nhu sau :

Lop 1: Day 4,6 m c6 céc chi ti€u co 1y nhu sau:

Két qua TN nén ép e
W | Wa |[We |y A o c tmg vai P (Kpa) ?;/I 2 | N
% |% |[% |T/m do | kg/cm* | 100 |[200 |300 | 400

36,5 | 45,1 | 259 | 1,84 |2,69 |9°30 | 0,15 0,957 | 0,926 | 0,902 | 0,833 | 1,34 7

Tur do co:
- Hé $6 r6ng tu nhién :
& = Ay, +W) 1= 2,69.1.(1+ 0,365)
v 184

-1 =1

- Két qua non eodometer: hé s nén lan trong khoang ap luc 100 — 200 kPa:
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_ 0,957 -0,926

=3,1.10™ (1/kPa)
200-100

dip

- Chi s6 déo: A = Wn,— Wy =45,1—259=19,2— Lép 11a 16p dat sét.

W-W, _ 365-259
A 19,2

-bosét: B= =0,55— trang thai déo.

- Mé6dun bién dang: qc = 1,34 Mpa = 134 T/m* > Eo= a.q = 6,5x134 = 871 T/m?

(sét déo chon o = 6,5).
Lép 2: Day 5,4 m co cac chi tiéu co ly nhu sau:

Trong dat cac ¢& hat d(mm) chiém (%)
Jc
w
0,5 0,1 |0,05 |0,01 A (MP
10 |5 2 1 0,25 <0,0 | % N
>10 +0,2 +0,0 | +0,0 | =0,0 a)
=5 +2 | =1 +0,5 +0,1 02
5 5 1 02
9 255 | 28 16.5 13 7 1 - 23.6 | 264 4,16 |19

- Lwong hat ¢6 ¢& > 0,25mm chiém 9+25,5+28= 62,5%>50% — Dit cat hat vira
- C6 . = 7,9 Mpa = 79 KG/cm?= 790 T/m? cat hat vira >0 =2 &, ~0,7;

o AT LEW) ) Ay (W) 2641040236 , o
y 1+e, 1+0,7 ’
- Do biohoa G= AW - 2640236 _ 4 ) 6 05<1.04

€ 0,7
—> DAt cat hat, chat vira, rat Am.
Mbdun nén ép Eq = a.. Q. = 2,0. 790 =1580T/m?
~ Tra bang Gng vdi qc = 416 T/m? — ¢ = 320 — 34°
Noi suy ta duoc ¢ =32°21
Lép 3: Day 4 m c6 cac chi tiéu co ly nhu sau:

Két qua TN nén ép e
W [ Wpy [ Wy |y ¢ c g v&i P(Kpa) Qe N
% (% |% |T/m®|A |dd kg/cm? (Mpa)
100 200 300 400
28,7 | 41 248 |19 2.7 | 16°45 | 0,29 0,797 | 0,773 | 0,752 | 0,733 |24 19
Tu do ta co:
Heé s6 rong ty nhién:
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_Ay,+W) | 27.1.(1+0,287)
gp= —2n " "7 1=

-1 =0,83
¥ 19
- Hé s6 nén lun trong khoang ap luc 100 — 200 Kpa:
o= 0,797-0,773 _ 0’024.10-2 1
200-100 KPa

- Chi s6 déo A =Wy, — Wy = 41- 24,8 = 16,2 % — dat thudc loai sét pha.

W-W, 287-248
A 162

gc = 2,4 Mpa =240 T/m? — Egs = a.0c = 5. 416 = 2080T/m* (liy o. =5 tng voi sét

-DPosétB = ~ 0,24 — trang thai déo

pha). Cung voi két qua xuyén tinh va chi s6 SPT N = 19 — 10p dat nay co tinh chat
xau

Lép 4: Rat day co céc chi tidu co 1y nhu sau:

Trong dat cac ¢& hat d(mm) chiém (%)
W
10 > 2 |1 0,5 0,25 0,1 0,05 | 0,01 0% A q|i/| N
>10 . ! s ! ! <0,002 | ”° (Mpa)
+5 ) +11+051|+0,25]|+0,1 | +0,05| +0,01 | +0,002
2 1833275165 |3 - - - - 17 2,63 | 15,6 31

- Lwong hat ¢6 ¢& > 0,5 mm chiém 2+18+33+27,5= 90,5%>50% —> D4t cat hat vira
- C6 . = 15,6 Mpa = 156 KG/cm? = 1560T/m? cat hat vira —>a. =2 ,e, ~ 0,5;

& = Ay, [1+W) 4 Sy= Ay, (1+W) _ 2,63.1.(1+0,17) :2,05T/m3
y 1+e, 1+0,5
AW _ 2,63x0,17

- B§ bao hoa G = —

05 0,89 cd 0,5 < 0,89— DAt cat hat, chat, rt
€, :

9
A

am.
- Mbdun nén ép Eq = a. Q; = 2,0. 1560 =3120T/m?
- Tra bang tng véi qc = 790T/m* — ¢ = 34° — 36°
Noi suy ta dugc ¢ =34°54
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TRU DIA CHAT CONG TRINH

T

1300,

Détlap

— —

- — Sét déo mém y =1.84T/m°, A =2.69, B=0,55;
Eos = 871 T/m?, g = 134 T/m?, N=7 ,¢=9°30°

4600
S
\

"J/
|

Cét pha,chat vira v =1.88 T/m?, ¢ =32° 21
A =2,64; . = 416 T/m?, Eq = 1580 T/m?, N=19

5400

)72

4000

2

Cat hat nho , chat vira y =1,9 T/m® ¢ =34°54; q. = 790 T/m?;

S
/ | Sétpha, déo cling y =1,86 T/m3, ¢ =16° 45; q, = 240 T/m?;
4 s N=9 ,A =2,7 ; Eos =2080T/m?, B=0,24
/
(47 T N=30, B, 23120 T/m?: A =2,63

3.Giai phap mong :

3.1. Lwa chon phwong dn thiét ké méng

- Phuong 4n méng sau: C6 nhiéu wu diém hon méng noéng, khoi lugng dao dip
giam, tiét kiém vat lidu va tinh kinh té cao.

- Méng sau thiét ké 1a mong coc.

Coc déng: Strc chiu tai cta coc 16n ,thoi 68ang68 hi cong nhanh ,dat chiéu sdu dong
coc 16m ,chi phi thap ,chung loai may thi cong da dang ,chiéu dai coc 16n vi vy s6 mbi
nbi coc it chat luong coc dam bao (P9 tin cdy cao ). Tuy nhién bién phap nay ciing co
nhiéu nhuoc diém :giy on 40 ,gdy 6i nhiém mai truong ,gay tran dong dat xung quanh
noi thi cong ,nhu vy s& gy anh huéng dén mot sb cong trinh 1an can .Bién phap nay
khong phit hop véi viée xay chen trong thanh phé.

- Coc khoan nhbi: Stre chiu tai mot coc 16n, thi cong khong gay tiéng on, rung dong
trong diéu kién xdy dyng trong thanh phé.

Nhuoc diém ctia coc khoan nhdi 1a bién phap thi cong va cong nghé thi cong phire
tap.Chat luong coc thi cong tai cong trudng khong dam bao. Gia thanh thi cong cao.
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- Coc ép: Khong gay on va gay chan dong cho céc cong trinh 1an céan, coc dugc ché

tao 69ang loat tai nha may chét luong coc dam bdo. May mobc thiét bi thi cong don
gian. Ré tién. Tuy nhién n6 van tdn tai mot sd nhuoc diém : Chiéu dai coc ¢p bi han
ché vi vay néu chiéu dai coc 16n thi kho chon mdy ép c6 du lyc ép ,con néu dé chiéu
dai coc ngan thi khi thi cong chat luong coc s& khong dam bao do ¢6 qua nhidu méi
ndi

Nhu vay tir cac phan tich trén cung véi cac diéu kién dia chat thuy vin va tai trong
cua cong trinh ta lya chon phuong 4n dong (ép) coc .

3.2.Vat liéu mong va coc.

*Pai coc:

+ Bé tong : B25 c6 R, = 1450 T/m?, Ry = 105 T/m?

+ C6t thép: thép chiu luc trong dai 1a thép loAi AII coRs = 28000 T/m°.

+ Lop 1ot dai: bé tong nghéo B15 day 10 cm

+ Pai lién két ngam véi cdt va coc (xem ban v&). Thép cua coc neo trong dai > 20d
(6 ddy chon 40 cm ) va dau coc trong dai 10 cm

*Coc diic san:

+ Coc 30x30 cmm :

+ Bé téng : B25 R, = 1450 T/m?

+ C6t thép: thép chiu luc - AIl |, dai — Al (4920 Ag =12,56 cm?)

+ Coc chi tiét cAu tao xem ban v&.

3.3.Chiéu siu ddy dai H,.; -

Tinh hyin - chiéu sdu chon méng yéu cau nho nhat :

himin=0,7tg(4 .2 &
0.7t9(45 2 ) \ 7'xb

Q: Lycngang: Q=10,105T
7’ : Dung trong ty nhién cia l6p dat dat dai y =2 (T/m°)

b : bé rong dai chon so bo b=2,4 m

¢ : gbc ma sat trong tai 16p dat dat dai ¢ = 9°30°

10,1
himin=0,7tg(45° -9030’/2) % =0,85 m => chon hy, =1,8 m > hpp

=>V6i d6 sdu day dai du 16n , luc ngang Q nho, trong tinh toan gan dung bo qua tai
trong ngang .

- Chiéu dai coc: chon chiéu siu coc ha vao 16p 4 khoang 2 m

=> chiéu dai coc : L=( 1,3 +4,6+5,4+4+2)-1,8+0,5 = 16m
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Coc duogc chia thanh 2 doan dai 8 m. Nbi bé‘mg han ban ma

. 10,300
| :,:,;,,,E I — Looa2m0

1300,

4600

4

5400

4

— '7777 777777777

e

/

@
-

ava

4000

— e

@ 81 -17.600

I1-TINH TOAN SU'C CHIU TAI CUA CQC
1-Sitre chiu tai cta coc theo vat li¢u
Pu= ¢ (RoAs+RsAs)

L0

Trong do
@ hé s6 udn doc. Chon m=1, ¢ =1.
As: dién tich c6t thép, As=12,56 cm? (4¢20); A, Dién tich phin bé tong
Av=A. As=0.3x0.3-12,56x10=887,44.10* (m?)
— Py = 1x(1450x887,44.10*+ 2,8.10*x12,56.10*) = 163,85 T.
2-Tinh sirc chiu tai ciia coc theo dit nén:
2.1-Xdc dinh theo két qud ciia thi nghi¢m trong phong (phwong phdp théng ké):
Stre chiu tai ctia coc theo nén dét xac dinh theo cong thirc:

_ Pgh Qs+Qc
k k

-Q,: Kha ning chiu tai gidi han cuia 16p dat v6i thanh coc

Pdn

Qs:al . oo .U ZTiIi
-QC:Ap luc gidi han cua l6p dAt tai mii coc
Qc: dg.FC.Ri
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0300
8 | | Bitlp 8 L 20 | | I A
| . | | o ",
% : (8o mém L 2
T 21m Z4
— P-4 ——— ;* **WZ*S**********
Cat pha | tam - 26
§ @ chatvira T TT' 7L2m — .
‘ | 2m - Zg
— 7*7* *************************************************** i s Bt
g " 7| Sétpha m —
g (3 déo cling T TT' T
Y B L
g | canhe B am | 7600 —
f @ chat vira I —t
Z; Ii T (KP&) L.t B
2,8 2 17,5 35
Lép 1 0.55
4,85 2,1 | 20,275 42,58
6,6 14 | 42,6 59,64 )
Cét pha
Lép2 8,3 2 443 88,6 03
103 | 2 |463 92,6 ’
12,3 2 27,46 54,92
Lép3 0,5
14,3 2 27,86 55,72
Lép 4 16,3 2 52,3 104,6 Cat nho 0,3
2l 533,66

Qs=1,1.1,2.533,66 = 640,4 KN
Qc = 1.0,3%.3038 = 273,42 KN
&> Py = = Qs+Qc _ 640,4+273,42
k 1,4
2.2-Xdc dinh theo két qud xuyén tinh(CPT)

Stre chiu tai ctia coc theo nén dét xéc dinh theo cong thuec:
Pgh — QC + QS
F 2+3 15+2

S

=652, 7KN = 65, 3T

CPT —
Pdn -

Trong do:

+ Q.= K..q..F : tong gia tri ap lyc mili coc
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Ta c6: 16p 4 1 cat hat vira c6 qc= 790T/m? = 7900 kPa — Kc = 0,5
—Q. = 0,5x790x0,3” = 35,55 (T)

+Q; = Uy de J1; : tong gia tri ma sat & thanh coc.
a;
0300
I batp 8 J; ,,,,,,,,,,,,,,, 2000
s N N=7, q. = 134 T/m?
% ,: déo mém |1=4,1 m = a1:30
Cét pha N=19, q. = 416 T/m?
g (2)) ot 1% =54m = =60
A 7 I
_ 7] Setpha N=9, q. = 240 T/m?
g /@ g 1||1% s o lag
| 2 B
g @ Catnho %I l=2m  N=30,q. =790 T/m?
= 4| chitwra - = a,=100
5 Q=12 (B4 414+ M54, 240,44 10 0y - 114,664 T.
30 60 40 100
114,664 35,55
Vay porr= P " =69,182 T
Fs(2+3) 2 3

2.3- Xdc dinh theo két qud ciia thi nghiém xuyén tiéu chuin(SPT)
Stre chiu tai ctia coc theo nén dat xéac dinh theo cong thuc:

e Qs+QcC
" Kk(2+4)

Qs = kyu Z N;h, =2.1,2.(7.3,7 +19.5,4 +9.4 +30.2) =545,52 KN

i=1
Q.= ky. Fc.Ny* =400.0,3%.30 =1080 KN

Vay prre PO 5455211080

dn = = 650,2 (KN)=65T
Fs(2+4) 2,5

= Sirc chiu tai caa coc: [P] =min(Py, P4,)=min(163,85; 65) = 65 (T)
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I11-TINH MONG DUOI TRUC B VA H (MONG M1)
*Tdi trong tdc dung xuéng mong:

Tryc B va truc H chon méng c¢6 kich thudc gibng nhau, & ddy hai cip noi ltc co
gia tri gén b'flng nhau ta chon noi luc cua truc B dé tinh, ki hiéu C1 trong bang THNL
dé tinh cho ca hai truc.

Theo két qua to hop noi lyc,C1 ¢6 ndi luc 16n nhat:
Nma= - 327,197 (T) ; M= - 14,215 (T.m) ; Qw=-8,152 (T)

1-Chon s6 lwong coc va b tri:

L 4 A X N® 327,197
+Xac dinh so b6 s6 lugng coc : Ny > ﬂ.ﬁ =11. =5,54
Chon 6 coc bb tri nhu hinh v&:
Y .
‘ 1
§ r— 7 I"L—\ r— "
RS SRS
2 |8 £ 2
. ——
e e
8 | — LTJ |
W, w0 | w0 |30
21‘[)0

K

Tur viée bd tri coc nhu trén

— kich thudc dai: Bgx Lg=1,6mx2,4 m

-Chonhs=1,0m —> hyps=1,0-0,1=0,9m

2-Tai trong tac dung Ién coc.
- Theo céac gia thiét gﬁn dang coi coc chi chiu tai doc truc va coc chi chiu nén hoac
kéo.
+ Trong lugng cua dai va dat trén dai:
Gq ~ Fgq.hy v =1,6x2,4 x1,8 x2 = 13,824 (T)
+ Tai trong ti€u chun tac dung 1én coc dugc tinh theo cong thirc:

Pt :E+ My.xi

1 - n
nc 2
2%

i1

N™=N®+ Fy.yp.hm = N© +G4 = 327,197/1,2 + 13,824 = 286,5 (T)
Mo" = 14,215 (T.m) => M"®=14,215/1,2=11,846

286,5 N 11,846x0,9

Vi =09m, —>P in = *
01 Xmax max,min 6 4)(0,92
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P =51 T ,P* i,=44,5T

+ Tai trong truyén 1én coc khong ké trong lwong ban than coc va 16p dit phu tir day

tt
o 1A s e , . on . Ny MyXx
dai trd 1én tinh voi tai trong tinh toan: B —Ei—

Y
i=1

Béang s0 li¢u tai trong ¢ cac dau coc.

Coc Xi (m) P*(T) P(T)
1 -0,9 44,5 50,584
2 -0,9 44,5 50,584
3 0 47,75 54,533
4 0 47,75 54,533
5 0,9 51 58,48
6 0,9 51 58,48

Pmax =58,48 (T); Pmin =50,584 (T). > tat ca cic coc chiu nén
3-Tinh toan kiém tra sw 1am viéc ciia coc, méng va nén.
3.1-Kiém tra diéu kién lam viéc ciia coc

a-Kiém tra coc trong qud trinh lam viéc

-Kiém tra: P =P+ 0. < [P]

- Trong lugng tinh todn cta coc :

e =ypa2lc =2,5%0,3%x16 =3,6 T

— Paxt Qe =51 +3,6, =54,6 (T) <[P] =65 (T)

—> Vay tit ca cac coc déu di kha niang chiu tai va bd tri nhu trén 13 hop 1y.
b-Kiém tra coc trong qud trinh vin chuyén

*Khi vdn chuyén coc: Tai trong phan b q =n. y F,

- Trong d6: nla hé $6 dong,n=1.5

=> = 1,5x2,5x0,3x0,3 = 0,3375 T/m .

Chon a sao cho M;" *M;” =>a = 0,207 |, = 0,207x8~ 1,656 m
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q
T T T I T Y I I
N \
—a M*—a*
2
. lcac .

BiQu ® Momen cac khi vEn chuyOh
- Biéu dd momen coc khi van chuyén
2
M, :%: 0,3375x1,656%/2 =0,463 T/m’
*Truong hop treo coc lén gid biia: Dé M," =~ M, thi b =0,294xI,
=>bh =~0,294 x8 =2,352m

+ Tr1 s6 momen duong

2 2
Vo0 _0.3375x2.852° oo
2 2
.a
N T T Y A Y A A
M
b
‘ M, Icac .

BiCu @ Momen céc khi cEu 13p

Biéu dd coc khi cau lap

Ta thay M;< M, nén ta dung M, d¢ tinh toan

+ LAy 16p bao vé ciia coc 1a 3 cm => chiéu cao lam viéc ctia cot thép
hy=30-3=27 cm

M, 0,934 4, 2 2
=SA=-————= ’ =1,373.107" (m“) =1,373 cm
® 0,9h,R, 0,9%0,27x28000 ()

Cbt thép chiu udn cua coc 1 2918 ¢ As= 5,09 cm?
=> coc du kha ning chiju tai khi vin chuyén cau lip

- Tinh toan cdt thép lam méc cau trong trudng hop cau lap coc F= gl
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e — lcic e

=> Lyc kéo ¢ 1 nhanh gin ding
F’ = F/2=0,3375x8/2=1,35

Dién tich cot thép cua moc cau

=> Chon thép méc ciu ¢p12 c6 Agme= 1,131 cm?
Vi tri ddt moc cau 1a: cach dau coc 1 doan 13 1,7m

3.2-Kiém tra d bén ciia dai

a-Kiém tra diéu kién dam thiing (cét ddm thiing dai)

Chiéu cao dai 1000 mm. (Hg= 1,0m)
Chon 16p bao vé a,,=0,1 m
Ho=h -a,y =1000 -100 =900 mm

Gia thiét bo qua anh huong cua cdt thép ngang

- Kiém tra cot dam thung dai theo dang hinh thap : Pe; < Pepgng s -

Trong do :

P - Luc dam thing = tong phan lyc cia coc nam ngoai pham vi cta thap dam

thung.

P.=P,"™+ P, + Ps" + P, + Ps™ + Py =(50,584 +54,533 +58,48)x2 =327,198 (T)

Pehéng ot : Lurc chéng d¢am thing

Pchéng Ct:[al (bc + Cz) +ta, (hc + C1) ] hORk
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—-0.300 7j/L7
wpsg xPsT || sy sy
g | AN
// ! \\
8 / N
/ } N
~2.100 /\% ! \/\\
ST f I
i ﬁn
™1
§ r——n1 F*L‘\ r——n
— |11 '3 15|
S L I )
7 e - -
B e 5 e
5 PN
777‘\( 7777777777 *77—\
sl 12 ] }4 | 6]
o - 7‘7 -
SOOJ, 900 900 “00
2400

a,,a,cac hé so dugce xac dinh nhu sau :

2 2
Sa=15 14" ] = 15 1+(£j =335
. 0.45
2 2
Sa=15 14| =15 1+[%j =31
s \/ 05

Pening «=[3,35 X(0,3 +0,45) +3,1 x(0,7+4,04)] x0,9 X90
Pchéng ct :1414;4 (T)
=>P= 327,198 (T) < Ppéng o= 1414,4 (T)

=> Chi€u cao dai thod man di€u kién chong dam thung

b- Kiém tra diéu kién choc thiing (hang coc choc thiing dai)

-Diéu kién: P < Bbh. Ry
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-0.300 7+7
w5 ORI || xpsT R IsT
g | 7N
- // | \\
= / } \
-2.100 /&/‘ | ‘\/\

t

1400

300

By
—
r al —
+—— ; —
[ N

I
[
e
| E—

500

5|

S

&

500

[E—

30
|

\
\
3?0
r al !
“**h"*‘ﬁ““:?’*@

A
| O |
| E—

1300 ] 900

900 ]300

o
=
S

Khib <b. + hy thi Pg <bghoRy
Khi b >be+ hy thi Py, < (be+ho)hoRk
Tac6b=16m >0,3+0,9=12m

Po = P+ Pg"=2.58,48 =116,96 (T) ;

C= :L_%_acoc :O,Q_E_E =0,45
2 2 2 2
h 2 0.9 2
p=07.]1+| =2 | =0,7. 17{;) =1,565
C, 0,45

— P = 116,69 T < Bbhy. Rx =1,565 x1,6 x0,9 x90 = 202,83 T

—> thoa mén diéu kién choc thung.

Két luan : Chiéu cao dai thoa mén diéu kién chdng dam thung va choc thung theo

tiét dién nghiéng
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3.3- Kiem tra sw lam vié¢c dong thoi ciia nén va mong

a-Xdc dinh khéi méng quy wéc

= -0.300
\
§ =3 Dét lap
= =S ,,+ ,,,,,, ‘,,,, 240 ___
| I
I |
P I \ ,
< ! \ 9=9°30
I \
I |
I |
S e
I \
I |
I |
I |
I |
s i i y=1E8T/m3
= Iy VAl 9=32°21
I \
I \
I \
I |
I \
I |
N SIS
I \
I \
I | )
P I \ y=126T/1
s ! | 0=16°45
S | |
I |
I |
I |
R I |
N~— — — — — — — — -’41 -/ttt —"—"—" —"—"—"—"—"—"—"— —'—
. I | IR
S I \ Y=- 3
5 / | -17.600 ¢=34°54
Aﬁ 77777777 L

Chiéu cao khéi méng quy ude tir mili coc 1én mat ddt Hm=17,3m

xh,
2.0xh, _9°30x4,6+32°21x5,4+16°45x 4 + 34° x 2

Goc mo ¢, = = =22°11
Yo =TS 17,3
0.
= g =% 22U _gg
4 4

Lm=(2,4-2x0,15)+2x(17,3-1,8) x tan5°32 = 5,1m
Bm=(1,6-2x0,15)+2x(17,3-1,8) xtan5°32 = 4,3m
X4c dinh tai trong ddy mong quy udc:
G, =Fmxy, xh =51x4,3x2x1,8=78,95
G,, =G, +G, +Q, =78,98+ 641,31+ 21,6 = 741,29
327,197

Ngy =Gy, + Ny = 741,29+ =1013,95T.m

14,215

My, =ME = =11,86T

Ap lyc :
_B,xL%, 4,3x51

W = =18,64m®
y 3] 3]

Lé Van Minh - MSV : 1012105001 96



PO AN TOT NGHIEP KHOA XAY DUNG - TRUONG PHDL HAI PHONG

o = 1013,95 , 11,86 Orax = 46,87
‘21,93 18,64 7q,, =456 ~Uw=46.235

b.-Cwong dp tinh todn ciia dit 6 ddy khéi méng quy wéc theo Terzaghi
P =0,5xn xN xyxb+n,xqxN,+n,xN_ xc
C6 : p=34°54 =>N,=41,08;N;=42,746;N=29,5
n,=0,83 ;n.=1,17 ;ny=1

:0.5><N7><;/><Bm+(Nq -Dxy xH, +N_ xc

d F +7/Hm

S

R, = 0.5><41,08><1,9><4,3+(29,2—1)><1,9><17,3+42,76><1,9 117.3x1.9 = 428 15T / m?

Ta €0 Omax=46,78<1,2R4=1,2x428,15=513,78T/m2
Qw=46,235<R=428,15T/m2
Nén dat du kha nang chiu luc
c-Kiém tra liin
Diéu kién : 6¥<c"/5
- Ung suét ban than tai day khdi méng quy udc:
o™= 4,6.1,84+5,4.1,88+4.1,86+2.1,9 =29,86 T/m’;
- Ung suat gay ln tai day khdi mong quy wdc:
69 ,=0"-oP' = 46,235-29,86 ~ 16,375 (T/m?)
- D6 ltn cia méng coc ¢ thé duogc tinh gan dung nhu sau:
S= :L_E—'ug.b.w.agl v6i L/By, =4,3/5,1=0,84 > ©» ~ 0,84
0
_ 1-0,25°
1580
Théa man diéu kién
4- Tinh c6t thép dai

-bai tuyét doi ciing, coi dai lam viéc nhu ban c6n son ngam tai mép cot

4,3.0,84.16,375 ~ 0,033 m =3,3 cm <8cm
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e

8 = ‘L r— P+ R+P
. 13 5 1375
, |8 e(‘po 2 ] 8
A . s
| 2 4 6 |
8 — LTJ —
%0 | %0 |30
2400
! 1
P+ R
600
oy

a-Tinh thép theo phuwong canh dai:
+ MO men tai mép cOt theo mat cat 1-1;
l,=L —h¢/2 =0,9 -0,6/2 =0,6
M= Iy X(Ps + Pg ) = 0,6 x58,48x2 = 70,176( Tm)

M 70,176

_ =30,9*m?=30,9 cm?
0,9h.R, 0,9x0,9x28000

Asl-l =

— Ta chon 1020 a150 c6 A= 31,42 cm?
b-Tinh thép theo phirong canh ngdn:

+ M6 men tai mép cot theo mat cat 2-2:
Ma.2 = 12 X(Po1 + Poz +Pog)

My, _0,35x(50,584+54,533+58,584) oo o 4y

_ 2=05.25 cm?
0,90 R, 0,9 0,9x 28000

Agy o=

—=Ta chon 13916 a190 c6 A= 26,143 cm?
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MONG M1

BO TRi COT THEP MONG - TRUC B (M1)
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IV-TINH MONG DUOI TRUC D VA E (MONG M2)
*Tdi trong tdc dung xuéng mong:

Tu két qua td hop noi lyc khung cta cot D va cot E:

Truc D, phén tir C2 Truc E, phan tir C3
No' (T) | Mp' (T.m) | Qo' (T) | Ne'(T) | Me (T.m) | Qe (T)
330,847 3,191 10,105 331,48 13,64 9,43

Tai trong 1y tai chan cot D va E duoc 1ay tir bang t6 hop noi luc ctia khung truc 5
* Xdc dinh trong tam cua mong:
Gia thiét O 1a diém dit cua hop luc, x 1a khoang cach tir O dén tim cot truc
B. Tim diém O tai dé mong theo phuong trinh c4n bang sau:

> M, =NEx—N.(2,88-x)=0

tt
. Nt[t,.z,sﬁ _ 380847288 a0 tivx = 1.4 (m).
NE+NE 330,847 +331, 48

|
700 l700

N tt ! {N tt
D‘ I D
Q| M %] v

1000

- Hop luc tinh todn tac dung ¢ tdm O la:

N, = 330,847 +331,48 = 662,327 (T).

MY = 3,191 +13,64 + (1,437-1,4).662,327 = 41,33 (T.m).

Q" =10,105 +9,43 = 19,535 (T).

* Swre chiu tai cua coc:

Chon coc c¢6 tiét dién va chiéu dai nhu v6i mong M1, ta co sirc chiu tai cia coc
la:

[P] = min (Py, Py) = Py =65 (T).
1- Xac dinh sb coc va bd tri coc trong méng

Sb lugng coc so bo trong mong 1a:
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no= m N _q, 662,327

P = =10,47 (coc).

Véim=(1,1-1,7) - 1a hé sé ké dén anh huéng cia momen, gia tri phu thude

vao tr1 s6 momen day dai va cach bo tri coc trong dai.

Chon 10 coc bd tri :nhu hinh vé

I ﬁLijF 7417 iﬁé 2}7 iﬁé 7417 7}L74 2}7 7}L . }7

S L0 o o L, T

1= [ } 1
—= S| 7,T,7 ffffffffffffff = T*f —

77;7‘\ [ !'7‘7‘\ r*‘* !'7‘7
TR I
300360 | 540 | 90 | 900 | 54 |30 |30

4200
20 2400 4240

Tu bd tri coc => Kich thudce dai 1a :1,6x4,2m
Co hd =1m :>ho :O,9m

2- Xac dinh tai trong phén bo trén coc :

N~ M ™ x x.
, tc __ i
+Tai trong tiéu chuan tac dung lén coc - B = n = <
© > x5
i—1

-M"=M"=41,33/1,2 =34,44 T
-X; toa do coc thir1
-N"=N“+G
Véi G la trong luong dai va dét trén dai :G =F4 .h,, Yo
G=16.42.18.2=2268T

_oN" = 662,327

+22,68=574,62T

V&i 1,48 m pt = ! + ! <4
= => o=
01 Xmax =4, max, min 10 A1, 182

= 48,94T

PrC, =60,6T;Py

max min

+ Tai trong tdc dung khéng ké ban than

Tai trong tinh todn tac dung léncoc: "i — - n

-X; toa do coc thir i
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Vi 148 ptt 662,327 . 44,34 %<1,48
= => - — =+
01 Xmax ) m max, min 10 7] ><1, 482

= 60,415T >0

Pntfax =72,05T; P>
=> T4t ¢4 cac coc déu chiu nén
+Tai trong trén cac coc con lai

Co F’5tt = Pntqtax = P6tt =72,05T; F’ltt = Plg = F’ntqtin = 60,415T

_ Ptt Ptt Ptt -
2 173 4 -

Xac dinh bang phuong phép tuyén tinh

=
tt tt
pt — pt y Frae =Fin _ g0 495, 72:05760.415 _ o5 oop
4 4

tt tt

P Pt 2o Po Pl g0 4154 2 72:05 460, 415 _ o oot
t _ ptt _

pi — ptt +3x@ — 60,415+ 3x 129 460’ 415 _ 69,141

P = RPN = R P = P
3-Tinh toan Kkiém tra sy lam viéc ciia coc, méng va nén.
3.1-Kiém tra diéu kién lam viéc ciia coc
a-Kiém tra coc trong qud trinh lam viéc
Pidu kién : Py + Geoe <[ P]
C0Qe=36T
=>P° +Jd.,. =60,6+3,6=64,2T < [P] = 65T
Théa mén diéu kién
b-Kiém tra coc trong qud trinh vdn chuyén

-Tuong ty nhu véi mong M1
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3.2-Kiém tra d bén ciia dai

a-Diéu ki¢n dam thiing : Py, < P,

1000 X
i L
= ZA
ERE ST 3 4t s /= 2
S T T o R T X
1|8 ‘ - |

500
\
\

300 1
B
o
i
Dx D

iSOO | 360 540 | 900 i 900 | 540 360 | 300 )

Trong d6 Pg 14 luc dam thing bang tong phan lyc ciia coc ndm ngoai pham vi cia

day thap

dam thung
P.=R"+P'+P"+P"+R"+P"+P"+PR"+R"+Pg

Pg=(72.05+63,32+66,23+69,14+60,415)x2=662,5 T

Py =2.[.(b, +C,)+a, (h, +¢)].h,.R,
C6 b¢.h;:0,3x0,7; h,=0,9

a,,a,cac h¢ so dugce xac dinh nhu sau :

Penéng «=[2,07 X(0,3 +o,5) +4,69 x(0,7+0,94)] x0,9 x90
Penéng ot =757,03 (T)
=>Py= 662,5 (T) < Pepéng = 757,03 (T)
Thoa man diéu kién chdng dam thung
b- Kiém tra chiéu cao dai chiu cit

Coi dai nhu dam gbi tai trong tam 2 cot.
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:U S 700

500

300
I
|
|
|
r;

p=1 i i i _
b3} ~ ~ ~ ~

300 | 360 40| 900 |

900 | 540 360 | 300

2P

1300360 | 540 | 900 |

1 2P, 2P, 2P

2P

4 5

900 | 540 | 360 ]300

Tai trong tac dung la cac phan lyc dau coc tac dung 1én dam nhu hinh v&. V&

biéu

dd moémen ta xac dinh dugc cac gia tri ndi lyc. Tinh toan br?mg phﬁn mém SAP 2000,

ta

c0 biéu do0 mo6 men va luc cat nhu sau:

2P, 2P

,L300J. 360 J. 540 J_ 900 J. 900 J_

2 2P, 2P, 2P¢

540 J. 360 qL300jvb

38,3
M
(T.m)
Wmn 7,N
43,
51,88
1300360 | 5 | 900 | 90 | 540 | 360 |300]
120,83 168,87
' 30,59
V_Y_Y_Y_Y_Y_Y_Y_m m
] ntnnnas SR N AU,
101,87 1441
22851

- Kha nang chiu cit ctia bé tong:

Q < ky.Reb.hg

Vi k; = 0,6 doi1 véi dam va k; = 0,8 do1 voi ban.

Ry - Cuong d6 chiu kéo cua bé

tong

b, ho - Kich thudc tiét dién vudng goc tai diém dau cia khe nurt.
k1.Rk.b.hg=0,6.1000.1,6.0,9 = 864 (kN) < Qmax=3129,7 (kN).
— Bétong khong du kha ning chiu cét, phai tinh cdt dai.
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Ko-Rn.b.hg = 0,35.13000.1,6.0,9 = 6552 (kN) > Qpnax= 3129,7 (kN)
(Hé s6 ko= 0,35 d6i v6i mac bé tong mac 400# tré xudng, ko= 0,3 d6i véi mac
bé tdng 500).

— Bétong khong bi pha v& do tng suat chinh.

Ding cbt dai ¢16, n = 2, f;= 2,011 (cm?).

+ Khoang cach giira cac cdt dai tinh toan:

8.R,.bh? z
2= 21800.2.2,011, 810100900

Ui = Rad.n.fd. Q2 3129707

= 16,48 (cm).

+ Khoéang cach 16n nhat giita cac cot dai la:

_15.R, bhi _ 1,5.0,1.160.92
Umax— -
Q 3129,7

=72 (cm).

3.3- Kiém tra sw lam viéc dong thoi ciia méng va nén.
a. Xdc dinh khoi méng quy wéc
b. Xdc dinh tdi trong ddy khéi méong quy wéc
C. Kiém tra sirc chiu tdi cau nén ddt dwéi day mong
d. Kiém tra lin

4- Tinh toan c6t thép dai

§ rT rT rT rT rT P1+P2+P3+P4+P5
[ [ [ [ [ -
= 700 700 3
S
118 . \ ) \ 11
g % ; Agf ! 7777777
T e TS T T <=1 A 1
4 |Vt ]
S
B
1 sl sl 1 sl
=3 [l ) [ ) [ ) [ ) [ )
5]

300 | 360 540 l, 900 | 900 l, 540 360 l,300 |

2P, 2P, 2P, 2P,
1300360 | S0 | o0 | a0 | 540 | 360|300

a- Cot thép theo phirong canh dai:
Theo phuong canh dai, coi dai nhu dam géi tai trong tdm 2 cOt.
Tinh theo tiét dién chit nhat c6 b>x<h = 16090 (cm).

* Déi voi cot thép phia dwéi chiu mé men dm
Muax = Mgg = 51,88(Tm).

M _ 5188

Taco: oy, = - =
R,b.h2  1,3.160.90

= 0,003 <ag = 0,399

= Tinh theo trudng hop dit ¢t don
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£=(1-J1-2.a, ) = (1-J1-2.0,003) = 0,003

¢ =1-2.£ =1-2.0,003 =0,997

- Dién tich c6t thép yéu cau:
_ M 5188
R.Ch,  2,8.0,997.0,9
Chon 1316 c6 F, = 26,143(cm?).
- Chiéu dai mdi thanh 1a:
I"=1-2.0,03=4,2 - 0,06 = 4,14 (m).
- Khoang céch gitra truc cac thanh thép :

4= 1600-30.2
13-1

= 20,65 (cm?).

S

=128,3 (mm). Chon a =13 (cm).

* Doi vai cot thép phia trén chiu mé men dwong
Mmax Mnhip = 38,3 (Tm)

M _ 38,3

Tacoé:am = =
" R,bh  13.1,6.09

= 0,022 <o = 0,399.

= Tinh theo trudng hop dit ¢t don

¢=(1-\1-2a, ) =(1-\y1-2.0,022 ) = 0,022

¢ =1-2.¢£=1-2.0,022=0,978

- Dién tich c6t thép yéu cau:
As= Rsl.\.;l".hO ) 2,8.03:2’738.0,9
Chon 11914 c6 F,= 16,929 (cm?).
- Chiéu dai mdi thanh 1a:
I"=1-2.0,03=4,2 - 0,06 = 4,14 (m).
- Khoang céch gitra truc cac thanh thép:

a= 1600-30.2
11-1

= 15,5 (cm?).

= 154 (mm). Chon a =15 (cm).

b-Cét thép theo phwong canh ngdn
Theo phuong canh ngan, coi dai lam viéc nhu ban con son ngam tai mép cot
M6 men tuong g véi mat ngam I-1 la:
M, =r.(P, "+ P, + P + P, "+ Ps") véir = 0,5 - 0,15 = 0,35 (m).
= M,;=0,35.(60,415+63,32+66,23+69,14+72,05) = 115,9 (T.m).

M, _ 11509

Vay Fay = =
YT 5 9n, R 0,9.0,92,8

= 51,01 (cm?).
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Chon 2916 c6 F, = 58,319 (cm?).

- Chiéu dai mdi thanh la:

b'=b-2.0,02=1,6-0,04=1,56 (m).
- Khoang céch truc cac thanh thép:

a= 4200-30.2

= 147,8 (mm). Chon a = 14 (cm).

29-1
700 ‘ 700
S —
| g
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@ | @ .
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|
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isif jim
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PHAN III : THI CONG

o <
e CEe

45%

Gido vién hwdng din: PGS.TS Pinh Tuin Hii
Sinh vién thwc hién : Lé Van Minh

Lép : XD1401D
Ma sinh vién : 1012105001

NHIEM VU :
1-LAP BIEN PHAP THI CONG PHAN NGAM
2-LAP BIEN PHAP THI CONG PHAN THAN
3-LAP TONG TIEN PQ THI CONG CONG TRINH
4-LAP TONG MAT BANG THI CONG CONG TRINH

BAN VE :
TC 01 : Thi cong ép coc va dao dat
TC 02 : Thi cbng moéng
TC 03: Thi cong phan than ( tang 6)
TC 04: Tién do thi cong
TC 05: Tong mit bang thi cong
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CHUONG 1: THIET KE BIEN PHAP THI CONG PHAN NGAM

* DPAC PIEM CONG TRINH

-Két cdu mong 1a méng coc bé tong cdt thép dai thap. Pai coc cao 1,0(m) dit trén
16p bé tong bao vé mac 100%, day 0,1(m). Day dai dat tai cbt -1,8(m) (So véi cdt tu
nhién), giing mong cao 0,5(m) va co day dit tai cdt -1,3(m) (So v6i cdt tir nhién)

- Coc theo thiét ké 1a coc bé tong cdt thép tiét dién (30 x 30) cm, gdm 1 loai coc ¢d
té)ng chiéu dai 16(m), dugc chia lam 2 doan gém 1 doan coc C1 la doan coc c6 miii dai
8(m) va 1doan coc C2 dai 8 (m).

- Trong lugng cua 1 doan coc 1a : 0,3x0,3x8x2,5=1,8( T)

- Coc duogc ché tao tai xudng va dugc tré dén cong trudng bang xe chuyén dung

- C6t thép trong coc 1a ¢t thép All 6 Rg = 2800 kg/cm?

- Miili coc cam vao 16p 4 cét hat vira, trang thai chat vira 1a 2 (m).

- Strc chiu tai cia coc theo vat liéu Py, = 163,85 (T)

- Strc chiu tai ctia coc theo dat nén P4 = 65 (T)

- Mit bang cong trinh bang phang khong phai san nén, rat thuan loi cho viée t chirc
thi cong.

- Khi han coc phai sir dung phuong phap “han leo” (han tir dudi 1én) ddi véi cac
duong han dung.

- Kiém tra kich thudc dudng han so voi thiét ké.

- Puong han ndi cac doan coc phai c6 trén ca bdn mit cua coc.

- Phai ciin cir vao khao sat dia chat dé du bao cac loai di vat, cac téng dat ma

coc c¢o the di qua.

I- LUA CHON PHUONG PHAP THI CONG EP CQC

1-Lwa chgn phwong an ép coc:

+ Phuong 4n 1: Pao hé mong dén do sau thiét ké, tién hanh ép coc va db bé tong
dai méng. Phuong an nay cé wu diém 1a dao hé méng dé dang bang may co gidi nhung
di chuyén may thi cong kho khin do bi can bdi cac hd mong.

+ Phuong 4n 2: ép coc dén d6 sau thiét ké, sau d6 tién hanh dao hd mong va thi
cong bétong dai coc. Phuong phap nay thi cong ép coc d& dang do mit bing dang bing
phang, nhung phai tién hanh ép 4m(dung coc dan) va dao hd mong kho khin do day hd
mong di c6 cac dau coc ép trudc.

+ Ta chon phuong an 2 13 phuong 4n ép am (dung coc dan 1am doan ndi dé ép coc
dén do sdu thiét ké sau do6 thu hdi coc dan lai), dé khic phuc khé khin do dao hé
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moéng, ta dy dinh s& tién hanh dao bang co gidi dén do sau cia day giang méng thi
dirng lai va tién hanh dao va sira diy hé mong bang tht cong roi méi thi cong bé tong
dai mong.

2- Cac yéu cu ky thuat ddi véi thiét bj ép coc:

- Ly lich may, c6 co quan kiém dinh cac dic trung k§ thuat.

- Luu luong dau cia may bom (I/ph).

- 4p luc bom dau 16n nhét (kg/cm?).

- Hanh trinh pittong cua kich (cm).

- Dién tich day pit tong cua kich (cm?).

- Phiéu kiém dinh chat luong dong hd ap luc dau va van chiu ap (do co quan c6
tham quyén cap).

3-Thiét bij dwoc lwa chon dé ép coc phai thoa mén céac yéu ciu:

- Lyc nén (danh dinh) 16n nhat caa thiét bi khong nho hon 1,4 1an lyc nén 16n nhat
P_ theo yéu cau ciia thiét ké.

- Luc nén cua kich phai ddm bao tac dung doc truc coc khi ép dinh hodc tac dung
dén trén mit bén coc ép khi ép om, khong gay luc ngang khi ép.

- Chuyén dong cua pittong kich phai déu va khong ché duoc téc do ép.

- Pong hd do ap luc phai tuong ximg véi khoang luc do.

- Thiét bi €p coc phai bdo dam dicu ki¢n van hanh theo diing qui dinh vé an toan lao
dong khi thi cong.

- Gia tri ap lyc do 16n nhat cua dong ho khong vuot qua hai lan ap luc do khi ép
coc, chi nén huy dong khoang 0,7 dén 0,8 kha ning t6i da cta thiét bi.

Két luén:

Cin clr vao wu nhuge diém cua 2 phuong 4n néu trén, cin cir vao mit bang cong
trinh ta chon phuong an 2- ép coc trudc khi dao dat dé thi cong.

4- Cac yéu cau k¥ thuat déi véi coc ép:

& day coc dung dé ép 1a coc bé tong cdt thép, coc dua vao ép phai thoa min cac yéu
cau sau:

- Kha nang chiu nén cua coc theo vat liéu lam coc phai 16n hon hoac b.%mg 1,25 lan
luc nén 16n nhat Py

- Cac doan coc bétong cbt thép dung dé ép phai dugc ché tao v6i do chinh xac cao.

- Tiét dién coc sai s6 khong qua 2%.

- Chiéu dai coc c6 sai s6 khong qua 1%.

- Mit coc phai phing va vudng goc véi truc ctia coc, dd nghiéng phai nho hon 1%.
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- b6 cong khong qua 0,5%.

- Bé tong mit dau coc phai phang véi vanh thép ndi, khong c6 bavia, tim tiét dién
coc phai ding véi truc coc va phai trung véi luc coc ép doc. Mat bétong dau coc va
mit phang vanh thép ndi nén dé trung nhau (cho phép mit béténg dugc nhd cao).

- Vanh thép ndi phai phang, 46 vénh khong qua 1%.

- Ct thép doc cua coc phai duge han vao vanh thép ndi bang 2 dudng han cho mdi
thanh trén sudt chiéu dai vanh thép ndi phia trong.

- Chiéu dai cua vanh thép nbi dai 100mm.

- St dung coc bétong co tiét dién 30x30 cm; gém 2 doan, trong d6 doan €p dau tién
c6 dau duoc thu nho nhu thiét ké.

- Trude khi ép dai tra ta phai tién hanh ép thir coc. S6 lugng ép thir coc tir 0,5 dén

1% sb coc dugc thi cong nhung khéng it hon 3 coc.

I1- TINH TOAN, LUA CHON MAY VA THIET BI THI CONG CQC.
1- Tinh khdi lwong coc:
1.1-Mt bing lwéi coc (hinh vé 1)
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Hinh 1: Mat bcfng dinh vi coc
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1.2-Tinh todn sé lwong coc chon thiét bi vin chuyén:
Duya vao mat béng coc ta co:

Bang 1.1-Khéi leong ép coc

STT Nf) [DUNG | PON SO csc;)c TdCH T_HUGC ™ LII(J%ONIG K,H()I

CONG VIEC VI | CK 1 oar | DAl |RONG | CAO | o |LUONG

Chiéu daicocép | m 7008

1 | Pai méng M-1 m 35 6 16 0.3 0.3 96 3360
2 | bai mong M-2 m 7 10 16 0.3 0.3 160 1120
3 | bai méng M-3 m 21 4 16 0.3 0.3 64 1344
4 | Pai méng M-4 m 9 6 16 0.3 0.3 96 864
5 | Pai mong M-5 m 1 20 16 0.3 0.3 320 320

Tong khoi lugng ép coc: 7008 m
- Trong lugng ctia mot doan coc 1a :2,5.0,3.0,3.8=1,8 T
- S6 luong coc can phai di chuyén 13 :7008/8= 876 (coc)
- Dung xe 6 t6 chuyén dung la xe KAMAX 5151 ¢6 tai trong tré duge 20(T) mdt
chuyén xe KAMAX 5151 ché duge sd coc 14 : 20/1,8 = 11 (coc)
- Vay sb chuyén xe can dé van chuyén coc 1 : S6 chuyén =876/11 = 80 (chuyén).
2- Tinh toan chon may va thiét bi thi cong ép coc:
2.1- Xdc dinh lyc ép coc:Pg,= K.P,
Trong do: K=1,5+ 2,5 ta chon K=1,8
P.: 1a tong strc khang tic thoi ciia nén dat tac dung 1én coc.
- Theo két qua tinh toan tir phan thiét ké mong co: P.= 65T)
- Vay luc ép tinh toan:
P¢p,= 265 =130 (T) <P\, =163,85 (T) — thoa min diéu kién
=> Vay ta chon luc ép P¢,=130 (T)
2.2-Chon kich thuy luc .
Chon b6 kich thuy luyc: loai str dung 2 kich thuy luc ta co:

2

2P D4 7 > P

Trong d6: P43, =(0,6-0,75)Pyom. V6i Pyom=250(Kg/cm?)
LAy Pgiu =0,7.Ppom.

2P
D> w | 2x130 1538 (cm)
0,7.R, 7 \0,7x0,25x3,14
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Vay chon D =20cm

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

- Coc ép co tiét dién 15x15 dén 30x30cm.

- Chiéu dai tbi da cia mdi doan coc 1a 8 m.

- Luc ép gay boi 2 kich thuy luc c6 duong kinh xi lanh 200mm
- L0 trinh cua xi lanh 1a 130cm

- Luc ép may co thé thuc hién duoc 1a 139T.

2.3- Tinh todn chon khung dé ciia mdy ép coc:

* Khung gia ép : Gia ép coc c6 chirc nang :

+ Pinh huéng chuyén dong cua coc

+Két hop voi kich thuy luc tao ra luc ép

+Xép ddi trong.

Viéc chon chiéu cao khung gid ép Hy, phu thude chiéu dai cua doan coc to hop va

phu thude tiét dién coc .

m,y Ppcac
o
Ll
3

HQe
I N Al T
® =il © ® ,
? ﬁt Rie v

@ khung dEn di ®ng ® Kkhung dén ce ®mn

@) K¥h thity I dc @ dey dcn dcu
@ ®eitrang @bé@i ®eitrang
@ ®angha @o, pluc 9 dgmed

® m,yb-mdGu @ dgmg, nh

Hinh 2: Minh hoa may ép coc
- Vi vay can thiét ké sao cho no c6 thé dit duoc cac vat trén d6 ddm bao an toan va
khong bi vuong trong khi thi cong. Ta co:
H kr =hitleoe ™ +hgam ep+ha=1,5 + 8 + 0,5 + 0,8 = 10,8m

M¥*—~8m : La chiéu dai doan coc dai nhat.

Icoc
* Khung dé : Viéc chon chiéu rong dé cua khung gia ép phu thudc vao phuong tién
van chuyén coc ,phu thudc vao phuong tién van chuyén may ép, phu thudc vao s6 coc

ép 16n nhét trong 1dai.
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Theo ban v& két cAu va mat cét mong thi $6 lugng coc trong dai 1a 6 coc,chiéu dai
doan coc dai nhat 1 8m, kich thude tim coc 16n nhat trong dai 1a 0,9 m Vay ta chon b0
gi4 ép va d6i trong cho 1 cum coc dé thi cong khong phai di chuyén nhiéu .

2.4- Tinh todn doi trong Q:

- So d6 may ¢ép dugc chon sao cho s6 coc ¢p dugc tai mot vi tri cia gia ép la nhiéu
nhat, nhung khong qua nhiéu s& can dén hé dam, gia qua 16n.

- Gia sir ta dungstr dung ddi trong 1a cac khdi bé tong duc sdn c6 kich thude 1a:
1x1x3 (m)

- Trong lugng cua cac khdi bé tong la: 3 x1 x1 x2,5=17,5 (tén)

C B
1 [ I
g
o %
g
— [
i i I
D Pli i})l A

Pep|"_900 900

3000 L 2800 | 3000

Hinh 3: Mdt bang bé tri doi trong ép coc
- Goi téng tai trong mdi bén 1a Py. P, phai du l6n dé khi ép coc gia coc khong bi
1at.6 ddy ta kiém tra dbi v6i coc gdy nguy hiém nhat ¢ thé 1am cho gia ép bi 1at quanh
canh AB va canh BC.
* Kiém tra 1at quanh canh AB ta c6:
- Momen lat quanh canh AB: P1X7,3 +P1X1,5 -P¢;x5,3> 0

P, <53 130x5,3
7,3+15 7,3+15

=P, > = 78,29 (T).

*Kiém tra 13t quanh canh BC ta c6: 2P.1,4 — P,220

. psPex2_130x2

) > = =85,71 ().
2x1,4 2x1,4

85,71:11’43

Sb dbi trong can thiét cho mdi bén: n>

Chon mdt bén 12 khdi bé tong, moi khdi nang 7,5 tan,kich thudc mdi tim
3x1x1(m).

2.5- Chon cdn truc phuc vu ép coc

Cén truc lam nhiém vu ciu coc 1én gia ép ,déng thoi thuc hién cac cong tac
khac nhu : ciu coc tir trén xe xubng ,di chuyén d6i trong va gia ép .

Poan coc ¢6 chiéu dai nhat 1a 8m .
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+ Khi cau ddi trong:

Hyc =hi+ ho+ ha+ hy;Hye = (0,743)+0,5+1+2 = 7,2(m); He, =h;+h;
+h3=(0,7+3)+0,5+1=5,2 (m).

Que=11x7,5=8,25(T).

Hy—C, a+b_52-15 15+1
sina cosa  sin75° cos75

yc

=13,5m

H -c ]
_ e € _7%2-L5 15 _303m
tgo tg75°

h4

Hyc

h2h3

Hch

o= 7§ ‘ ‘

o 1 I

lor S
Ryc

hl

Hinh 4: So d6 cau déi trong

+ Khi ciu cocC:

Hyc =(0,7+2hy+140,5)+0,8L o+ hyy = (0,74 2x1,3 +1+0,5) +0,8x8 +2,5 =
13,7m

Leoe =8 m 1a chiéu dai doan coc .

H,-C 13,7-1,5
tge | tg75
H,-c 13,7-15
sina sin 75°
- Sutre true: Qye=1,1x0,3x0,3x8x2,5=1,98(T)

Tir nhitng yéu to trén ta chon can truc banh hol KX-5361 c6 cac thong s6

R —

yc

+1,5=4,768m

L =

yc

=12,63m

Sau.
+ Strc nang Quax= 9T.
+ Tam v6i Ryin/Rmax = 4,9/9,5m.
+ Chiéu cao nang: Hpa = 20m.
+ P06 dai can L: 20m.
+ Thoi gian thay d6i tam véi: 1,4 pht.

+ Van téc quay can: 3,1v/phut.
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2.6- Chon cdp ning doi trong:

- Chon cap mém c6 cdu truc 6x37x1. Cudng do chiu kéo cia cac soi thép trong cap
la 170 (kG/ mm?), sé nhanh day cap 1a mot day, day dugc cudn tron dé om chat ldy
coc khi céu.

+ Trong lugng 1 doi trongla: Q=7,5T

+ Lyc xuét hién trong dy cap:

Q _ q _752
n.cosx n.cos4s 4.2

n : S6 nhanh day

S=

= 2,65(T) =2650 (Kg)

+ Luc lam dut day cap:

R=k.S (V6ik =6 : Hé s an toan day treo).

= R =6x2,65=15,9 (T)

- Tra bang chon cap: Chon cap mém cé cdu tric 6x37x1, c6 duong kinh cap
22(mm), trong luong 1,65(kg/m), luc lam dut day cap S = 24350(kG)

3- Thuyét minh bién phap k¥ thuét thi cong:

- Coc ¢ép 1a coc BTCT chiu lyc. Do vay khi ép coc tuyét ddi khong dé coc bi dat
chen ép.

- Khi ép khong dugc ép tir ngoai vao trong, ép tur 2 phia €ép lai. Ma phai ép sao cho
dat ép tir trong ép ra hodc ép tir gitta m& rong ra 2 bén.

- Chuén bi mit béng, xem xét bao cdo khao sat dia chat cong trinh, ban dd cac cong
trinh ngam, cap dién, dng nudc, cong ngam.

- Nghién ctru mang ludi bd tri coc, ho so ki thuat san xuét coc, cac van ban vé cac
thong sb ki thuat caa cong vi¢e €p coc do co quan thiét ké dua ra (luc ép gidi han, do
nghiéng cho phép)

- Kiém tra dinh vi va thing bang cua thiét bi ép coc gom céac khau:

+ Truc cua thiét bi tao luc phai trung véi tim coc;

+ Mit phiang “cong tac” clia san may ép phai ndm ngang phang ( c6 thé kiém ta
bang thuy chuan ni vo);

+ Phuong nén cta thiét bi tao luc phai 13 phuong thang ding, vudng goéc voi san
“cong tac”.

+ Chay thir may dé kiém tra 6n dinh ciia toan hé thong bang cach gia tai khoang 10
+ 15% tai trong thiét ké cua coc.

- Trudce khi thi cong ta tién hanh don dep mit bang thong thoang, bang phing thuin
loi cho cong tac td chirc va thi cdng cong trinh.
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- Sau khi chuin bi xong ta tién hanh dinh vi cong trinh:

a. Viéc dinh vi va gidc mong cong trinh duwoc tién hanh nhw sau:

* Céng tdc chudn bi:

+ Nghién ctru k¥ ho so tai liéu quy hoach, kién trac, két cdu va cac tai liéu c6 lién
quan dén cong trinh.

+ Khao sat k§ mit bang thi cong.

+ Chuén bj cac dung cu dé phuc vu cho viéc gidc mong (bao gém: day gai, day thép
0,1 ly, thudce thép 20 + 30 m, may kinh vi, thuy binh, coc tiéu, mia...)

* Cdch thire dinh vi céng trinh va ho mong:

- Bé x4c dinh vi tri chinh xac cua cong trinh trén mat béng, trude hét ta xac dinh
mot diém trén mit bang cta cong trinh (ta liy diém goc giao gitra truc A va 1 cia cong
trinh).

Pit may tai diém mbc B 1dy hudng mbc A ¢b dinh (c6 thé 1a cac cong trinh cii canh
cong truong). Pinh huéng va md mot goc bang o, ngdm vé hudng diém M. Co dinh
huéng va do khoang cach A theo hudng xac dinh ciia may s& xac dinh chinh xac diém
M. Pua may dén diém M va ngam vé phia diém B, ¢6 dinh huéng va mo mot goc B
xac dinh huong diém N. Theo huong xac dinh, do chiéu dai tir M s& xac dinh duoc
diém N. Tiép tuc tién hanh nhu vay ta s€ dinh vi dugc cac diém géc H, K cua cong
trinh trén mat bang xay dung.

- Xac dinh vi tri dai va tim coc: dugc thuc hién song song vdi qua trinh trén, xac
dinh cac tryc chi tiét trung gian gitta MN va NK.

+ Tién hanh twong tu dé xac dinh chinh x4c giao diém cua cac truc va dua céc truc
ra ngoai pham vi thi cong méng. Tién hanh ¢ dinh cac mdc bang cac coc bé tong co
hop day ndp ( coc chuan chinh) va cac hang coc st chén trong bé téng (coc chuin
phu).

+ Sau khi xac dinh duoc tdm d6i xtmg cua dai coc, bang phuong phap hinh hoc xac
dinh dugc tam (tim) cac coc cua dai.

+ Vi tri cac coc trén thuc dia dugce danh ddu bang 4 coc gb 20x20 mm va dai

250 (mm), dat cach mép hd khoan 1,50 (m).

+Sai s6 vi tri cia mdi hang coc khong duoc vuot qua 0,01 (m) di véi 100 (m)

chiéu dai cta hang coc.

- Sau khi chuan bi mit bang ta tién hanh thi céng ép coc.

b.Tién hanh ép coc:

*Vi tri ding va so d6 di chuyén cua may ép coc
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* Vi tri ding va so do di chuyén ciia can truc trong qua trinh ép coc

- Van chuyén va lap rap thiét bi vao vi tri ép dam bao an toan.

- Chinh may dé cho cac dudng truc ctiia khung mdy, truc cua kich, truc cua cac

coc thang dtng, tring nhau va ndm trong cing mot mit phang. Mit phing nay

phai vudng goc véi mit phang chuan nim ngang. PO nghiéng ctia mit phang chuin
niam ngang phai tring v&i mit phang dai coc va nghiéng khong qua 5%.

- Chay thir may ép dé kiém tra tinh 6n dinh cua thiét bi khi c6 tai va khi khong c6
tai.

- Kiém tra coc va van chuyén coc vao vi tri trude khi ép: Poan miii coc can duoc lép
dung can than, kiém tra theo hai phuong vudng goc sao cho do léch tdm khong qua
10mm. Luc tac dung 1én coc can tang tir tir sao cho toc do xuyén khong qua lem/s. Khi
phat hién coc bi nghiéng phai dimg ép dé can chinh lai.

- Trudc tién ép doan coc ¢c6 miii Cl:

DPoan coc C1 phai dugc lép dung can than, phai can chinh xac dé truc cua coc trung
v6i phuong nén cua thiét bi ép va di qua diém dinh vi coc. Do sai 1éch tam < 1 cm.
Pau trén cua coc duoc gilr chdt bdi thanh ty dau coc. Khi thanh ty tiép xuc chat voi
dinh C1 thi diéu chinh van ting dan 4p luc. Pau tién cht ¥ cho 4p luc ting cham, déu
dé doan C1 cam dau vao dat mot cach nhe nhang véi te d6 <1 cm/s. Néu bi nghiéng
coc phai can chinh lai ngay.

Khi ép doan coc C1 cach mat dat 40 dén 50 cm thi dung lai dé ndi va ¢ép cac doan
coc tiép theo.

- Lip ndi va ép cac doan coc tiép theo C2.

Trude tién can kiém tra bé mat hai dau ctua C2 sta chita cho that phang, kiém tra
céc chi tiét mdi ndi doan coc va chuan bi may han (ding hai ngudi han dé giam thoi
gian coc nghi, khi d6 dat xung quanh coc chwa phuc hdi cuong do va co thé ép tiép dé
dang.

Pua doan C2 vao vi tri ép, can chinh dé duong truc cua C2 trung v&i phuong nén.
b9 nghiéng cia coc < 1%.

Gia mdt ap luc 1én dau coc tao luc tiép xtic hai doan: 3 dén 4(kG/cm2) roi méi tién
hanh ép coc theo thiét ké. Trong qua trinh han phai giit nguyén luc tiép xuc.

Khi d4 ndi xong va kiém tra chat lugng mdi han moéi tién hanh ép doan coc C2.
Tang dan luc nén (tir gia tri 3 dén 4 cm?) dé may ép co du thoi gian can thiét tao du luc
ép thing ma sat va luc khang cua dit & mili coc chuyén dong xudng. Piéu chinh dé

thoi gian dau doan coc C2 di sdu vao long dat véi van tée khong qua 2 cm/s. Khi luc
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nén ting dot ngdt tic 13 miii coc da gap phai 10p dat cing nhu vay can phai giam luc
nén dé coc c6 du kha ning vao dat cimg hon (hodc kiém tra dé tim bién phéap xi 1i) va
giir dé luc ép khong vuot gia tri tdi da cho phép.

* Két thac cong viéc €p xong mot coc:

- Chiéu dai coc da ¢p vao dat nén trong khoang Lpjn< L Liax. Trong do:

Lomin » Lmax 12 chiu dai ngan nhat va dai nhat cua coc dugc thiét ké du bao theo tinh
hinh bién dong cua nén dat trong khu vuc, m;

L.: 1a chiéu dai coc di ha vao trong dét so véi cot thiét ké;

- Luc ép trudce khi ding trong khodng (Pep) min< (Pep)kt< (Pep)max- Trong do :

(Pep)min 12 Iurc ép nhd nhat do thiét ké quy dinh;

(Pep)max 12 lure ép 16m nhat do thiét ké quy dinh;

(Pep)ir 12 Ture ép tai thoi diém két thuc ép coc, tri sb nay duogce duy tri v6i van toc xuyén
khong qua 1em/s trén chiéu sau khéng it hon ba 1an dudng kinh ( hodc canh) coc.

Néu khong thoa man hai diéu kién trén thi phai khao sat bo xung dé c6 két luan x Ii.

c. Ghi chép ép coc theo chiéu dai coc:

- Khi miii coc cdm vao duge 30 dén 50 cm bat dau ghi gia tri luc ép dau tién,

sau d6 sau 1 mét ép ghi ap luc ép mot lan. Néu c6 bién dong bat thuong thi phai ghi
do sau va gia tri ting hoac gidm dot ngot cua luc ép. DPén khi luc ¢p ¢ dinh coc béng
0,8P¢, min thi ghi ngay do sau va luc ép do.Tu day trd di ing vai tung doan coc 20 cm
xuyén, viéc ghi chép tién hanh cho dén khi ép xong 1 coc.

d. Chuyén sang vi tri méi:

Vé&i mdi vi tri cua dan ¢ép thuong co thé ¢p dugc mot s6 coc nam trong pham vi
khoang dan. ép xong 1 coc, thao bu long, chuyén khung gia sang vi tri méi dé ép. Khi
ép coc nam ngoai pham vi khung dan thi phai dung can truc cau cac khdi déi trong va
gi4 ép sang mot vi tri mai rdi tién hanh thao tac ép coc nhur cac budc néu trén.

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

e. Thir nén tinh cho coc:

Trudce khi ép toan bd coc cho cong trinh can thir nén tinh cho coc dé kiém tra suc
chiu tai ctia coc chuyén vi 1én nhat ciia coc.Cé thé sir dung mot sé phuong phép thir
pho bién nhu:

Thur béng ¢O neo vao cac coc lan can.

Thir bang don bay.

Ghi chép cac sb liéu thir va bao lai cho thiét ké.
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Thong thuong ép tinh coc tién hanh tr 0,5% dén 1% s lugng coc dugc thi cong.
Nhung khong nhé hon 1 coc.S6 lwong coc cua cong trinh 1a 306 coc nén ta 14y3 coc dé

kiém tra.

f. Cdc swcé xday ra khi dang ép coc.

V1ch s-n mpu @

350

4020 L¢ rot cac —

[ -

300 | —
mc 1-1

150 |

300

1350

850

4 L100x10 1 1
NN

300
[~

300 -
mc 2-2

ﬁ 250 gj 2 N

* Coc bi nghiéng léch khoi vi tri thiét ké:

+ Nguyén nhan: Gip chudng ngai vat, mili coc khi ché tao co do vat khong déu.

+ Bién phap xir Iy: Cho nging ngay viéc ép coc va tim hiéu nguyén nhén, néu gip
vat can c6 thé dao pha bo, néu do miii coc vat khong déu thi phai khoan dan cho coc
xubng dung hudng.

* Coc dang ép xudng khoang 0,5 dén 1m dau tién thi bi cong, xuat hién vét nit
gdy ¢ vung chan coc.

+ Nguyén nhan: Do gap chudng ngai vat nén lyc ép lon.

+ Bién phép xtr Iy: Cho dirng ép, nhé coc v&

hodc gy, tham do di vat dé khoan phé bo sau do thay coc mai va ép tiép.

* Khi ép coc chua dén do sau thiét ké, cach do sau thiét ké tir 1 dén 2m coc da bi
chéi, c6 hién twong bénh ddi trong gay nén sy nghiéng léch lam gy coc.

Bién phap xur ly:

+ Cit bo doan coc giy.

+ Cho ép chén bo xung coc méi. Néu coc giy khi nén chua sau thi ¢ thé dung kich
thuy luc dé nhd coc 1én va thay coc khac.

* Khi luc ép vira dén trj s6 thiét ké ma coc khong xudng nira trong khi d6 luc ép tac
dong 1én coc tiép tuc ting vuot qua P¢p max thi trude khi ding €p coc phai nén ép tai do

sdu do tir 3 dén 5 1an voi 1 uc ép do.
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Khi di ép xudng d6 siu thiét ké ma coc chua bi tir chdi ta van tiép tuc ép dén khi
gap do choi thi lic méi dung lai.

Nhu vay chiéu dai coc s& bi thiéu hut so véi thiét ké. Do d6 ta s& bd tri d6 thém cho
doan coc cudi cung.

g. Bién phap ép am dau coc: Pé dat duoc cao trinh dinh coc theo thiét ké can phai
ép am (do ép coc trude khi dao dat). Can phai chudn bi cac doan coc din bang thép dé
¢ép coc duogc dén d6 sau thiét ké. Sau do dung may ép kéo doan coc phu 1én.

4- T chire thi cong ép coc:

* Thoi gian thi cong coc

Tong chiéu dai coc can phai thi cong 14 : 7008 m

Theo dinh mitc XDCB thi ép 100m coc tiét dién 300x300 gdm ca cong van chuyén
,lép dung va dinh vi can3,6ca.

Do d6 sb ca can thiét dé thi cong hét sb coc cua cong trinh 7008/100 .3,6
=251,17 ca.

Pé day nhanh tién do thi cong coc ta sir dung 2 may ép lam viéc 2 ca 1 ngay.

S6 ngay can thiét la: — 62,9 ngdy. Lay tron 63 ngay.

251,7
4

- S6 doan coc duge ép trong 1 ngay: n.,=470/63 =6,9~7 coc.

* BS tri nhan luc

S6 nhan cong lam viéc trong mot ca moi may gém co 6 ngudi, trong d6 co: 1 ngudi
14i cdu, 1 ngudi diéu khién mdy ép, 2 nguoi diéu chinh, 2 nguoi lip dung & han nbi
coc.

Tong 1a 12 ngudi cho 2 may ép coc sir dung dong thoi.

L R
o | T ool
. o
: I
6] — [10] —=[11]
MONG M1 MONG M2 MONG M3 MONG M4

Hinh 5 : So dd ép coc trong mot dai
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MAT BANG THI CONG EP COC
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5- An toan khi thi cong ép coc:

- Kiém tra hé thdng dién cho may moc thi cong ép coc.

- Tuan thu va nhéic nhé cong nhan thuc hién cong tac an toan lao dong va bao ho lao
dong subt qua trinh thi cong.

- Cac thao tac khi ép coc phai dung qui dinh, theo ding quy trinh cong ngh¢.

-Kho bai phai tuan tha an toan phong chira chay.

- Khi 14y g, van, cOp pha phai 1ay tir trén xudng, tranh cay lin dé nguoi.

- Khi st dung cac dung cu cAm tay bing dién nén dam bao an toan diy, cau dao
khong h¢ dién.

Ghi chép theo doi luc ép theo chiéu dai coc

- Ghi chép luc ép coc dau tién khi miii coc da cim siu vao 1ong dat tir 0,3-0,5m thi
ghi chi s luc ép dau tién sau d6 cit mdi lan coc xuyén dugc 1m thi ghi chi sd luc ép
tai thoi diém do6 vao nhat ky ép coc.

- Néu thdy dong ho do 4p luc ting 1én hodc giam xudng 1 cach dot ngdt thi phai ghi
vao nhat ky ép coc su thay doi do.

- Khi can cat coc :dung thu cong duc bo phan bé tong, dung han dé cat cot thép. Co
thé dung ludi cua da bang hop kim cing dé cit coc .Phai hét strc cht ¥ cong tac bao ho
lao dong khi thao tac cua nam ngang.

- Trong qué trinh ép coc, mdi t6 may ép déu phai c6 s6 nhat ky ép coc (theo mau
quy dinh) ;s6 nhat ky ép coc phai duoc ghi ddy du, chi tiét dé lam co so cho kiém tra
nghiém thu va ho so luu cta cong trinh sau nay.

- Qua trinh ép coc phai ¢ su giam sat chat ché cua can bd ky thuat cac bén A,B va
thiét ké .Vi vay khi ép xong mot coc can phai tién hanh nghiém thu ngay.néu coc dat
yéu cau k¥ thuit , dai dién cac bén phai ky vao nhat ky thi cong.

- S6 nhat ky phai dong diu giap lai ctia don vi ép coc . Cot ghi chu ciia nhat ky can
ghi day du chat lwong méi ndi, 1y do va thoi gian coc dang ép phai ding lai, thoi gian
tiép tuc ép. Khi d6 can chu y theo dbi chinh xac gia tri luc bat dau ép lai.

- Nhat ky thi cong can ghi theo cum coc hodc day coc .S6 hiéu coc ghi theo nguyén
tac :theo chiéu kim ddng hd hodc tir tréi sang phai.

- Sau khi hoan thanh ép coc toan cong trinh bén A va bén B cung thiét ké t6 chirc
nghiém thu tai chan cong trinh .

I11- LAP BIEN PHAP THI CONG DAT

Gom: dao hé mong, san 14p mat bang:

+ Do sau day hd mong -2,2(m) (so voi cbt + 0,00) va -1,9(m) so v6i cdt tir nhién.

Chiéu sau hd dao Hy = 1,9(m)
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1- Phwong phap dao mong

+) Phuong dn dao hodn toan bang thii cong:

Thi cong dat tha cong 1a phuong phap thi céng truyén thong. Dung cu dé lam dit 1a
dung cu ) truyén nhu: xéng, cudc, mai, cude chim, néo cit dat... Pé van chuyén dat
nguoi ta diing quang ganh, xe cut kit mot banh, xe céi tién...

Theo phuong 4n nay ta sé phai huy déng mot sé luong rat 16n nhan lyc, viéc dam
bao an toan khong t6t, d& gay tai nan va thoi gian thi cong kéo dai. Vi vay, day khdng
phai 1a phuong an thich hop vdi cong trinh nay.

+) Phuong dn ddao hoan toan bdang may:

Viéc dao dat bang may s& cho ning suit cao, thoi gian thi cong ngin, tinh co gidi
ca0.Khdi lwong dat dao duoc rat 16n nén viéc ding may dao 1a thich hop.Tuy nhién ta
khong thé diao dugc ti cao trinh day dai vi dau coc nho ra. Vi vy, phuong an dao
hoan toan bang may ciing khong thich hop.

Pay 1a phuong an tdi wu dé thi cong. Ta sé& dao bang mdy t6i cao trinh dau coc
(1,3m so v&i ¢t tu nhién), phan con lai va gidng mong s& dao bang thu cong. Luong
dat dao 1én mot phan dé lai sau nay lap mong, con lai duge dua 1én xe 6 t6 cho di.

Theo phuong 4n nay ta sé giam toi da thoi gian thi cong va tao diéu kién cho
phuong tién di lai thuan tién khi thi cong.

Ta chon phuong 4n dao dat két hop giita co gii va thu cong.

-Hgcogior =1,3m.

- H4 tha cong = 0,6m.

2- Thiét ké hd dao:

2.1.Gidc ho méng:

Sau khi ép coc, ta tién hanh gidc hé mong dé dua ra bién phap thi cong ddo méng

- Moéng nam trong 16p sét déo, tra bang ta dugc hé s6 mai dbc 1a :

m = H/B =1/0,25 (Bang 1-2 sach K¥ thuat thi cong tap 1)

- Dua vao mit cit dao dat nhu hinh vé ta c6 phuong an dao déat nhu sau:

+ Pao bang may tdi cao trinh cbt -1,7(m), Hq = 1,4(m)

+ Pao thu cong phan cong lai, Hy = 0,4(m)

- Pit dao dugc bang may xuc 1én 6 t6 van chuyén ra noi quy dinh.Dao dén dau stra
va hoan thién hé moéng dén day.Hudéng dao dat va hudng van chuyén song song véi
nhau.

- Cit phan hd méng dién hinh theo phuong doc nha va ngang nha, ta ¢ cic mit cat
hé dao nhu hinh ve:

+ Mt cat ngang nha

Lé Van Minh - MSV : 1012105001 137



PO AN TOT NGHIEP KHOA XAY DUNG - TRUONG PHDL HAI PHONG

-0.300

AR
Q

Lo

AR =

600 600
4 o oy o
,J‘_\{_, N Ly ,ﬁj‘f,
-0.300 ! ! i ! ! i ! !
R | || | ||
| || | ||
o4 i L 1 ] o i
s I | | || = N
8‘7#00 i";r’ 1 § I = i i r— 7 i i = 1 Qr I 7-;(7i 1
TTAR AR 7 AR AR | [ AR AR i i KR AR | [ AR AR i KR
IR N IR N R T A N IR ]
[ 900 Pog D400 podpoo 200] pog ‘ 4200 | Bool Joo 200] jog 240 Boo 900 |
7800 2400 | 6000
® ® @ ®

Cin ¢t vao chiéu rong hd dao va kich thudc cong trinh ta s& lua chon bién phap dio
nhu sau: Pao toan bd cong trinh thanh ao dén cbt -1,4m so véi cbt tu nhién sau d6 dao
tha cong dén cbt -2,2 m.

2.2. Bién phdp dao dit

+ Phuong phap dao: Co gidi két hop thii cong.

+ Vi phan dat & cao trinh 1,3m tr¢ 1én dung may dao EO2621-A san xudt tai Lién
X6 cil, cong suat phit hop dao theo hinh thic cudn chiéu, dat dao dén dau dugc
chuyén ngay ra khoi cong truong bang xe tai nhe va do vao noi thich hop.

Sau khi ddo sira thii cong xong, tién hanh kiém tra tim c6t ddy mong va dam

giang bang may tric dac. Tudi nudc va ddm chit nén dat bang dam coc.

Vin chuyén dat dao bang xe 6 tO tai 7 tan theo tuyén dudng da duoc thong
nhat v6i cong an thanh phé. Xe chd dat duoc phu bat va phun nudc rira sach
banh xe trudc khi ra khoi cong truong.

* Céc yéu cau vé k¥ thuat thi cong dao dat.

. - Khi thi cong dao dat hd mong can luu ¥ dén d6 dbc 16n nhat cua mai doc va
phai chon d6 ddc hop 1y vi né anh hudng dén khdi lugng cong tac dat, an toan lao
dong va gia thanh cong trinh.

. - Chiéu rong cua day hé mong tbi thiéu phai bang két cau cong véi khoang
cach neo chang va dit van khudn cho dé moéng. Trong trudng hop ddo dat co mai doc
thi khoang cach giita chan moéng va chan mai déc tdi thiéu bang 0,2m.

e - Dit thira va dit x4u phai do ra bii quy dinh, khong duoc do bira bii 1am
dong nudc can tr¢g giao thong trong cong trinh va qua trinh thi cong.

. - Nhitng phan dit dao néu dugc str dung dip tré lai phai dé ¢ nhitng vi tri hop
Iy dé sau nay khi 1ap dat tr¢ lai hd mong khong phai van chuyén xa ma lai khong anh
hudng dén qua trinh thi cong dao dat dang dién ra.

*Bién phdp thodt nudc ho mong.

Trong khi ddo sira méng bang thu cong Nha thau cho dao hé théng ranh thu

nuéc chay quanh chan hd dio thu tip trung vao cac hd ga. Thudng truc du may
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bom véi cong suat can thiét huy dong dé bom nudc ra khoi hd mong thoat ra hé
théng thoat nudc cua khu vyc.Chu dong chun bi bat che mua cac loai dé dé
phong mua nho van tiép tuc thi cong bé tong binh thudng.

Bién phép thoat nuéc hé méng duge tién hanh lién tuc trong qua trinh thi

cong moéng, phan ngam.
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PO AN TOT NGHIEP

KHOA XAY DUNG - TRUONG PHDL HAI PHONG

3- Tinh toan khdéi lwong dat dao, dit dip:
a. Khoi lwong dat dao

Thé tich dat dao duoc tinh theo cong thirc

N\

N

7 \\ c
\ H
g
IIL a

V=%[a><b+(d+b)><(c+a)+c><d]

Trong do:

- H: Chiéu cao khdi dao.

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

- ¢,d: Kich thudc chiéu dai,chiéu rong miéng hé dao.

* Khoi lwong ddt dao bang mdy cho toan bé cong trinh:

Pao dit tir ¢t ty nhién t6i cao trinh 1,3m toan bo cong trinh thanh ao:

= K
ich thudc miéng hd dao: 23,82m x 63,2m
= K
ich thuéc day ho dao: 23,42m x 62,8m
Badng 1.2-Khéi leong dao ddt
ST| NOI DUNG CONG | PON SO KICH THUOC KHOI | KHOI
T| ~ VIEC vi| C|at | b1 | a2 | b2 |n |LUON | LUON
: K G 1CK G
Pao dat mong (dao 2207.0
| | may) m3 03
Toan b mat bang 23.4 | 63.2 | 23.8 2083.3 | 2083.3
1 | méng (Ian 1) m3 | 1 |628]| 2 0 2 |14 03 03
2 | Mong M1 m3 | 35 | 260 | 1.80 | 3.00 | 2.20 | 0.3 1.684 | 58.940
3 | Mong M2 m3 7 | 440 | 1.80 | 4.80 | 2.20 | 0.3 2.764 | 19.348
4 | Mong M3 m3 | 21 | 1.80 | 1.80 | 2.20 | 2.20 | 0.3 1.204 | 25.284
5 | Méng M4 m3 9 | 1.80 | 2.60 | 2.20 | 3.00 | 0.3 1.684 | 15.156
6 | Mong M5 m3 1 (440 | 3.40 | 480 | 3.80 | 0.3 4972 4972
Pao dat mong (dao

1 | thii cong) m3 33.968
1 | Méng M1 m3 | 34 | 2.60 | 1.80 0.1 0.468 | 15.912
2 | Méng M2 m3 7 | 440 | 1.80 0.1 0.792 5.544
3 | Mong M3 m3 | 21 | 1.80 | 1.80 0.1 0.324 6.804
4 | Mong M4 m3 9 | 1.80 | 2.60 0.1 0.468 4.212
5 | Mong M5 m3 1 | 440 | 3.40 0.1 1.496 1.496
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Tong khdi lugng dao may: 2207 m?
Téng khéi lugng dao thu cong: 34 m?
Khéi lugng dat 1ap: Vi5,=1/3 V3,=747 m°®
4- Chon may dao dat:
4.1. Chon mdy dao dit:
Dua vao cac sd liéu & trén, dat dao thudc loai cép IT nén ta chon may dao gﬁu
nghich 1a kinh té hon ca.Chon may dao co sb hiéu 12 E0-2621A san xuit tai Lién X6
(cii) thudc loai dan dong thuy luc.

*Cdc thong s6 ki thudt ciia mdy ddo:

e

(GESIESO)

)%»« o o« X X X X

-0.300

= |

L LS 3 [ g hiché:
L1 =7 | MAY DAO EO - 2621A
. > !
\ 1- DUNG TICH GAU BAO Q= 0.25M3
S2100 et e e ‘ 2- BAN KINH LAM VIEC LON NHAT RAX = 5 M
T K| oK ! 3 CHIEU CAO NANG GAU LON NHAT H=42M
M M ] 2300 4-CHIEU SAUHO DAO LONNHAT H=33 M

5000 5- THOI GIAN MOT CHU KY TCK =20 S
6 - CHIEURONG MAY B=2,1M

Tinh ning suat thuc té may dao :
— kd 3
N —q.k_.ch.ktg (m /h)

t
q :Dung tich gdu: ¢=0,5 (m°) ;
kq : Hé s6 day gau: ky=0,8
ke : Hé s toi cua dat: k,=1,2
Ne: S6 chu ki lam viéc trong 1 gio: N, = 3600 >N, = g =163,6

ck

Tek = toeKut-Kquay = 20x1,1x1 = 22 (s)

ty : Thoi gian 1 chu ki khi géc quay @q = 90°, d6 dét tai bii ty = 20s
Kyt : hé s phu thudc vao diéu kién d6 dat cua may xuc k= 1,1

Kquay = 1 khi ¢q< 90°

Kig: HE sd str dung thoi gian kig=0,8

T: s6 gio 1am viéc trong 1 ca, T=8 h

> Nang sudt méy dio: N=05.7°.163,6.08 = 43,62 m'h

- Nang sudt may dao trong mot ca: N, = 43,62x 8 = 348,96 (m®/ca).
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1758,35
348,96

= Sb ca may can thiét: S6 ca may= =5,04 (ca)

4.2. Chon 6 t6 vdn chuyén dit:

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

Thoi gian mot chuyén xe:t=t, +L + 14 +L + teh

Vi Vo

- Trong d6: t, -Thoi gian chd d6 dat day thung.

- Tinh theo ning sudt may dao, may dao da chon c6 N = 43,62 m*h ;

- Chon xe vén chuyén 1a TK 20 GD-Nissan. Dung tich thung 1a 5 m®, dé a6 dat day
thung xe (gia sir dat chi do duoc 80% thé tich thung) 1a:

_ 0,8x5
43,62
vi = 30 (km/h), v, = 40(km/h). Van téc xe lac di va lac quay vé:

L_05 L _05

t

x60= 5,5 (phat)

v, 15" v, 25’
- Thoi gian d6 dat va cho, tranh xe 1a: tg = 2 pht; te, = 3 phut.
t= 5,5+(% +2’—§)><60+ 2 +3 = 12,25 (phiit) = 0,204 (h),

T-t, 8-0

- Sb chuyén xe t Ot ca: m = =———=39,21 (Chuyé
0 chuyén xe trong mdt ca: m " 0.204 (Chuyeén)

Q 348,96
gm 5x0,8x39,21

- S6 xe can thiét: n= =2,25. Chon n =3 (xe).

Nhu vay khi ddo mong bang may, phai can 3 xe van chuyén. Phan dat dao bang thu
cong dé riéng ra bai ¢ gan cong trinh, khong duoc dé gay can trd giao thong hay lam
dong nudc.

4.3. Pdo dat bang thii cong:

- Dung cu : xéng cudc, kéo cat dat . . .

- Phuong tién van chuyén dung xe cai tién xe cut kit , xe cai tién.

- Khi thi cong phai t6 chirc to d6i hop Iy ¢6 thé lam theo ca theo kip, phan rd rang
cac tuyén lam viéc hop 1y.

- Khi dao nhimng 16p dét cudi cing dé tdi cao trinh thiét ké, dao tdi dau phai do bé
tong 16t mong tdi do dé tranh xam thuc cliia moi trudng.

5- Thiét ké tuyén di chuyén khi thi cong dat:

5.1. Thiét ké tuyén di chuyén ciia mdy dao:
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Theo trén chon may ddo gau nghich ma hiéu EO-2621A, do d6 may di chuyén giat
1ui vé phia sau. Tai mdi vi tri ddo may dao xudng dén cbt da dinh, xe chuyén dit cho
san bén canh, ctr mdi lan ddy gau thi may dao quay sang d6 ludn 1én xe van chuyén.
Chu ky 1am viéc cta may dao va ba may van chuyén duoc tinh toan theo trén 13 khop
nhau d¢ tranh ling phi thoi gian cic may phai chd nhau. Tuyén di chuyén cia may dao
duoc thiét ké dao tung dai canh nhau.

5.2. Thiét ké tuyén di chuyén dao thii cong:

Tuyén dao thu cong phai thiét ké rd rang, dam bao thun loi khi thi cong, thuan loi
khi di chuyén dat, giam tdi thiéu quing duong di chuyén.

Tuyén dao duogc thé hién chi tiét trén ban v& TC-01.

5.3. Cdc sw cé thuwong gdp trong thi cong dit:

- Pang dao dat, gap troi mua lam cho dat bi sut 16 xuéng day mong.Khi tanh mua
nhanh chong 1ay hét chd dat sip xudng, luc vét dat sap 10 can chita lai 15cm day hod
dao so vai cdt thiét ké.Khi boc bo 16p dat chira lai nay (bang thu cong) dén dau phai
tién hanh lam 16p 16t mong bang BT gach v& ngay dén do.

- Can tiéu nudc bé mat dé khi gap mua nudce khong chay tir mat xudng ho dao. Lam
rinh & mép hd dao dé thu nude, phai c6 rinh quanh hé méng dé tranh nude trén bé mit
chay xubng hd dao .

- Khi dao gip da "md coi ndm chim" hodc khdi rin nam khong hét day mong thi phai
pha bo dé thay vao bang 10p cat pha da dam rdi dam k¥ lai dé cho nén chiu tai déu.

6- Cong tac pha diu coc va dé bé tong mong

6.1.Céng tic phd diu coc

Phan bé tong dau coc c6 chat luong kém can duoc dap bo. Thép coc duoc kéo vao
dai mot doan dé dam bao khoang céach neo. Chiéu dai neo vao dai 1a 1,,,=20d=20x20
=400 mm (d=20 mm la duong kinh thép doc 16n nhét cua cOcC), l?iy lhee=40cm. Phan
coc chira lai dé neo vao daila 10 cm.

* Chon phuong an thi cong:

Sau khi dao va sira xong hd méng ta tién hanh pha bé tong dau coc.

Hién nay cong tac dap pha bé tong dau coc thuong str dung céac bién phap sau:

- Phuong phép sir dung may pha:

- Str dung méy pha hoic duc dau nhon dé pha bo phan bé tong dd qua cdt cao do,
muc dich 1am cho cbt thép 16 ra dé neo vao dai mong.

- Phuong phép giam lyc dinh :

Quin mdt mang ni 16ng mong vao phan ¢t chu 16 ra twong dbi dai hoac ¢d dinh dng

nhya vao khung cdt thép. Chd sau khi d6 bé tong, dao dat xong, dung khoan hodc ding
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cac thiét bi khac khoan 16 & mé ngoai phia trén cdt cao do thiét ké, sau d6 ding nem thép
dong vao lam cho bé tong niit ngang ra, bé ca khdi bé tong thira trén dau coc bo di.

- Phuong phép chan khong:

Pao dat dén cao d6 dau coc roi do bé tong coc, lgi dung bom chan khong lam cho
bé tong bién chat di, trudc khi phan bé tong bién chat dong rin thi duc bo di

Cac phuong phap moi str dung:

- Phuong phép bin nuéc.

- Phuong phép phun khi.

- Phuong phép loi dung vong ap luc nudce.

Qua cic bién phap trén ta chon phuong phap pha bé tong dau coc bang may nén khi
Mitsubisi PDS -390S c6 cong suat P = 7 at. Lip ba dau bua dé pha bé tong dau coc.
Dung may han hoi dé cét thép thira.

Bdng 1.3- Céng tdc phd bé tong dau coc

rr| NOIDUNGCONG |pon | so | SO | KICHTHUOC(m) | KHOL | ype;
VIEC A% | CK Al | DAl | RONG | CAO 10K LUQONG

1 | Dai méng M-1 m3 | 35 6 040 | 030 | 03 0.216 7.560
2 | Pai mong M-2 m3 7 10 040 | 030 | 03 0.360 2.520
3 | Pai mong M-3 m3 | 21 4 040 | 030 | 03 0.144 3.024
4 | Pai mong M-4 m3 9 6 040 | 030 | 03 0.216 1.944
5 | Pai mong M-5 m3 1 20 040 | 030 | 03 0.720 0.720

TONG 15.768 m3

6.2. Cong tic do bé tong 1ot

- Pé tao nén 16p bé tong tranh nudc ban, dong thoi tao thanh bé mit bang phang

cho cong tac cot thép va cong tac van khudén duoc nhanh chong, ta tién hanh do bé
tong 16t sau khi da hoan thanh cong tac sira hd mong.

- Bé tong 16t mong 1a bé tong da 4x6 mac thap (M100), dugc do dudi day dai va
day giang , chiéu day 16p 16t 10cm va d6 rong hon so véi dai, giang 10cm vé mdi bén

- Bé tong duogc do bang thi cong va duge dam chit lam phang . Bé tong 16t ¢6 tac dung
dan déu tai trong trong tir méng xudéng nén dat . Ding dam ban dé dam bé tong 16t.

Badng 1.4 —Khoi lirong bé tong 16t méng

] i j KHOI .
) A ) poN | s6 KICH THUOC (m) o T
STT | NOI DUNG CONG VIEC - - LUONG
\%! CK | DAI | RONG | CAO LUONG
1CK :

| Bé tong 16t méng m3 34.540
1 | Pai mong M-1 m3 35 | 260 | 1.80 0.1 0.468 16.380
2 | Dai méng M-2 m4 7 440 | 1.80 0.1 0.792 5.544
3 Pai méng M-3 m5 21 1.80 1.80 0.1 0.324 6.804
4 | bai méng M-4 m6 9 2.60 1.80 0.1 0.468 4,212
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‘ 5 | Pai méng M-5 m3 ‘ 1 ‘ 5.00 ‘ 3.20 ‘ 0.1 ‘ 1.600‘ 1.600‘
’ Il | Bé tong 16t dAm méng m3 ‘ ‘ 11975‘
Téng : = 46,515 m3

6.3.An toan lao dong:

a. Pdo dat bang may dao gau nghich:

- Trong thoi gian may hoat dong, cAm moi nguoi di lai trén mai dbe tu nhién, cling
nhu trong pham vi hoat déng cia may khu vuc nay phai co bién bao.

- Khi van hanh may phai kiém tra tinh trang may, vi tri dit may, thiét bi an toan
phanh ham, tin hi€u, &m thanh, cho may chay thur khong tai.

- Khéng dugc thay ddi d6 nghiéng ctiia may khi gau xuc dang mang tai hay dang
quay gan. Cam him phanh dot ngot.

- Thuong xuyén kiém tra tinh trang ctia day cap, khong duoc dung day cap da ndi.

- Trong moi trudong hop khoang cach giita ca bin may va thanh hb dao phai
>1m.

- Khi d6 dat vao thung xe 6 to phai quay gau qua phia sau thing xe va dimg
gau ¢ gitra thung xe. Sau d6 ha gau tir tir xudng dé d6 dat.

b. Pao ddt bang thii cng:

- Phai trang bi dii dung cu cho céng nhan theo ché d6 hién hanh.

- Pao dat hd mong sau mdi trdn mua phai rac cat vao bac lén xuéng tranh truot,
nga.

- Trong khu vuc dang dao dat nén c6 nhiéu ngudi cing lam viéc phai bd tri khoang
cach gilra nguoi nay va ngudi kia dam bdo an toan.

- Cam b tri nguoi lam VIEC trén miéng ho dao trong khi dang c6 ngudi 1am
viéc & bén dudi hd dao cung 1 khoang ma dat co thé roi, 16 xudng ngudi & bén
dudi.

IV- CONG TAC VAN KHUON, COT THEP, PO BE TONG MONG VA GIANG

1- Cac yéu ciu ciia van khudn, cot thép, bétdong mong:

1.1. D6i véi van khuén:

-Van khuén duoc ché tao, tinh toan dam bao bén, cung, on dinh, khong dugc cong
vénh.

- Phai gon nhe tién dung va dé thao lip.

- Phai ghép kin khit dé khong lam mat nudc xi mang khi d6 va dam.

- Dyng lap sao cho dting hinh dang kich thudc ciia mong thiét ké.

- Phai ¢6 bd phan neo, gitt on dinh cho hé théng van khuon.

1.2. Déi véi cot thép :
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Cot thép trude khi d6 bé tong va trudce khi gia cong can dam bao:

- Bé mit sach, khong dinh diu m&, bun dit, vay sit va cac 16p gi.

- Khi lam sach cac thanh thép tiét dién c6 thé giam nhung khong qué 2%.

- Can kéo, udn va nin thang cbt thép trude khi d6 bé tong.

- Phai dung dting s hiéu, duong kinh, hinh déng, kich thudc cta ct thép.

- Phai lap dit dang vi tri thiét ké cua ting thanh dam bao ding do day cua 16p bao
ve.

- Phai dam bao do viing chin va 6n dinh & cac mdi nbi.

1.3. D3i véi vita bé tong:

- Vita bé tong phai dugc tron déu, dam bao dong nhat vé thanh phan.

- Phai dam bao du s6 luong va dung thanh phan cot lidu, dung méc thiét ké.

- Phai c6 tinh linh dong, dam bao do syt dung yéu cau qui dinh..

- Thoi gian tron, van chuyén, d6 ddm phai dam bao, tranh 1am so ninh bé tong.

2- Cong tac van khuén:

2.1. Lua chon giai phdp cong nghé thi cong van khuon: st dung van khuén kim
loai

* Pac diém cua van khuon:

- Céc tAm khuon chinh.

- Cac tAm goc (trong va ngoai).

Céc tAm van khuon nay dugc ché tao bang ton, c6 sudn doc va sudn ngang day 2,8
mm, mat khuén day 2mm.

- Céc phu kién lién két : moc kep chit U, chét chir L.

- Thanh chdng kim loai.

Uu diém cta bd van khuén kim loai:

- C6 tinh "van nang" dugc lip ghép cho cac ddi twong két cu khac nhau: méng
khéi 16m, san, dam, cot, b ...

- Trong lugng cac van nho, tam nang nhét khoang 16kg, thich hgp cho viéc van
chuyén lap, thdo bang thii cong.

- Pam bao bé mat van khudn phang nhén.

- Kha nang luan chuyén dugc nhiéu lan.
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Tdm vdn khuén phang.
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Bang 1.5- Bang dic tinh k¥ thuat cta tim khuén phing

Rong Dai Day Mdmen quan M&men khang
(mm) | (mm) (mm) tinh (cm®) ubn (cm®)
300 1500 55 28,46 6,55
300 1200 55 28,46 6,55
220 1200 55 22,58 4,57
200 1200 55 20,02 4,42
200 900 55 20,02 4,42
150 900 55 17,63 4,3
150 750 55 17,63 4,3
100 600 55 15,68 4,08

Bang: Ddc tinh kj thudt tam khuén goc trong

Kidu Rong Dai
(mm) (mm)
700 1500
600 1200
300 900
1800
150x150 1500
ZAINMIMMNY =
i e Par 220700 222027 203 100x150 900
750
600

Bang: déc tinh ky thudt tdm khuén géc ngodi

; Rong Dai
Kiéu
(mm) (mm)
1800
| ! 1500
[oT o o T o [ o o o] o 2 1OOX1OO
1200
900
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750
600

- St dung van khuon kim loai do cong ty thép NITETSU cta Nhat Ban ché tao 1am

van khuén cho mong.

- Str dung van khuén gd nhém VII 1am van khuén c6 méng day 25(mm)

- Thanh chdng kim loai.

2.2. Thiét ké van khudén méng, dai méng, gidng méng

(theo tiéu chuan:TCVN 4453-1995)

a) Thiét ké van khuén dai méng:

- Do méng co chiéu cao 100cm nén ta chon van khuén dting, chon loai van c6 chiéu
dai 1,2m chiéu rong 1a 0,2m va 0,3m. Van khuon dai duoc to hop theo phuong diing
nhu sau:

* Pai mong M1 co6 kich thudce 1,6 x2,4x1,0 m

- 0 4 goc, dung 4 tam khudn goc ngoai ¢6 kich thude : 10x10x120cm.

- & vi tri giao gitta dai mong va giang méng st dung 6 tim khudn goc trong co kich
thude 1a 10x15x120 (cm)

- Canh dai bé mit co giing moéng dung 7 tim van khuon phang c6 kich thude nhu
sau: 2 tim 300x1200x55 (mm) va 5 tim 220x1200x55 (mm)

- Canh ngan bé mat khong c6 giang mong dung 7 tim van khudn phang c6 kich
thude nhu sau: 7 tim 200x1200x55 (mm)

- Canh ngin bé mit c6 gidng mong dung 4 tim van khudn phang c6 kich thuéc nhu
sau: 4 tam 200x1200x55 (mm) va bu 2 tdm van gd ¢ kich thude 50x1200 (mm)
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VK GOC NGOA (100X150X1200) (100X150X1200) VK GOC NGOA
(100X100X1200) VK GOC TRONG VK GOC TRONG (100X100X1200)

1200

CIGISIGISISIGL
220X1200X55
220X1200X55
220X1200X55
300X1200X55
220X1200X55
220X1200X55
300X1200X55

SISIsISISIsIsls

1200

O(i 220 LZQO {220 LOJ 300 LDE{ 300 {220 { 220 { 300 LOC
1 4 1 A o g 1 1 g
2400

BE MAT CANH DAI CO GIANG MONG

1

=z a
o8
oS
i
o Ol
S| Ol
S OB
x|
>~

(100X100X1200)
VK GOC NGOAI

200X1200X55
200X1200X55
200X1200X55
200X1200X55
200X1200X55
200X1200X55
200X1200X55

0L 0d
B ocd

Oi 200 {ZOO {ZOO {200 {ZOO {200 {200 LO

4 d 4 d d d 1

1600
BE MAT CANH NGAN KHONG CO GIANG MONG

B0 GO 50

VK GOC TRONG VK GOC TRONG

(100X150X1200) (100X150X1200)

I W W
2= [ O
38 [ U 8
= =
258 [Lglg g gl 85
qge [LE|E 180 8¢
>\~ >=< >=< — >

~E| & s

0 ([

0 10 0

O(i 200 l 200 J 4L0Cl 300 LOCH 200 l 200 LO

1600

BE MAT CANH NGAN CO GIANG MONG

Hinh 8:Té hop van khuén cdc canh ciia méng M1

* Pai mong M2 c6 kich thuoc 1,6 x4,2x1,0 m

- & 4 goc, dung 4 tam khudn goc ngoai ¢é kich thude : 10x10x120cm.

- & vi tri giao gitta dai méng va giing mong st dung 10 tAim khudén goc trong co
kich thudc 1a 10x15x120 (cm)

- Canh dai bé mit c6 giang méng dung 11 tim van khudn phang c6 kich thudc nhu
sau: 4 tam 200x1200x55 (mm) va 7 tim 300x1200x55 (mm) va bu 2 tdm gb 50 x1200
(mm)

- Canh ngédn bé mit c6 gidng méng dung 4 tAm van khuén phing c6 kich thudc nhu
sau: 4 tim 200x1200x55 (mm) va bu 2 tAm van gd co kich thuéc 50x1200 (mm)
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BU GO 50 BU GO 50

VK GOC NGOAI VK GOC TRONG VK 6OC TRONG VK 6OC TRONG VKGOC TRONG VK GOC NGOAI
(100XT00XT1200)| (T00XT50X1200) (100X150X1200) (100X150X1200) (T00XT50X1200) [ (TOOXTO0X1200)

300X1200X55
200X1200X55
200X1200X55
300X1200X55
300X1200X55
300X1200X55
300X1200X55
300X1200X55
200X1200X55
200X1200X55
300X1200X55

1200
SISISISISISIPL
00800 BE

1200

=]
=

Oi 300 l?ﬂﬂﬁﬂi 300 LD&QDDJ 300 J 300 J, 300 J 300 J 300 J,ZOOLO& 300 JlO(ﬂZOOl 300 |

-

4200
BE MAT CANH DAI CO GIANG MONG

BUGO 50
VK GOC TRONG VK GOC TRONG
(100X150X1200) (100X150X1200)
T D ©®
2o [ T
538 Hglg g 8/l 89
28 Lgl s |80 8¢
> S| x < | =< <>
g8 g8
@ 0
» ] | M
OiQOOLZOOLLO& 300 LO&LZOOLZOOLO
1600

BE MAT CANH NGAN CO GIANG MONG

Hinh 9:Té hop van khudn cdc canh ciia méng M2
b) Tinh todn kiém tra van khuén:
*So d6 tinh: So dd 12 dam lién tuc ké trén cac gdi tua 1a cac thanh suon.
- Dy tinh dung céc thanh chdng xién va dtg chdng d& cac nep dimg. Nhiing thanh
nep dirng nay dd cac thanh nep ngang.

- Khoang cach gitta cac thanh suon la: Ls=0,5m

/_CL
A A A A A A 1
A A A

500 { 500

*

1000

+ Tai trong tac dung nén van khudn
- Tai trong do &p luc tinh ctuia bétong cé n = 1,3
P", = n.y.H = 1,3x2500x1,0 = 3250 (KG/m?)
+ Trong d6: y = 2500kg/m?® - trong luwong riéng cia bé tong.
H - chiéu cao 4p lyc bé tong tac dung.
- ap luc do dd truc tiép bé tong bang dudng éng tir may bé tong, theo TCVN 4453-
95 ta c6: g, = 400 KG/m?
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q", = ngxqq = 1,3x400 = 520 kG/ m.
- Tai trong ngang tong cong tac dung vao van khuon s& 1a :
P" = P, + P, = 3250+520 = 3770(KG/m?)
-Do vén khuén c6 chiéu rong 30cm nén lyc phan bé trén 1 m dai van khuén la:
q" = P"x b= 3770 x 0,3 =1131 (KG/m)=11,31 (KG/cm)
*Kiém tra van khudn :
-Kiémtradobén:c=M_, /W < Riep

tt|2

q sn

10

lsn : khoang cach giira cac suon ngang, 15,=0,5m

R: cuong do cia van khuon kim loai R = 2100 (KG/cm?)

W: M6 men khang udn ciia van khudn, vai bé rong 30 cm ta c6 : W = 6,55 cm

2
-> Mmax = %: 2827,5 (KGCI‘n)

max

3

M 2827,5
= —max _ '~ =431,67<R, = 2
>0 W 6.55 Ripep = 2100 (KG/cm©)

Vay van khuén dam bao do bén.
Ta can kiém tra lai o vong cua van khuon thanh méng :

- Tai trong dung dé tinh vong cta van khuon :

tt
g =9 1131 - 870 (KG/m) =8,7 (KG/cm)
n 13
. . qtcl 4
- Do s0'do 1a dam lién tyc nén do vdng f duoc tinh theo cong thue : f =2~

Trong d6: E =2,1. 10° kg/cm? : M6 dun dan hdi cua thép:
J=28,46 cm®* : M6 men quan tinh ciia mot tim van

. 8,7x50°"
128 2,1x10° x 28,46

=0,0071(cm)

iI :ixso =0,125 (cm)
400 400

Ta thay f < [f], do d6 khoang cach giita cdc suon ngang bang 50 cm 1a thoa man.

- b6 vong cho phép : [f] =

*Kiém tra thanh swon :
Chon khoang céach giita cac nep dung 1a 80cm. Ta c6 so do tinh cua thanh suon

ngang 13 dam lién tuc gdi twa 14 cac thanh suon dimg:
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q
N A
2 a

L Lsd l L sd L

Mmax
]

N/ \L/&
| 800 | 800 |

Chon kich thudc thanh suon ngang 1a 8x8 cm

- Tai trong tac dung Ién sudn ngang:

qs°=q“.ls = 870x0,5 = 435 (KG/m) = 4,35 (KG/cm)

qs" = 1131 x0,5 = 565,5 (KG/m) =5,655 (KG/cm)

+Kiém tra d§ bén : =M, /W <[o]

Trong d6 : M, =q".1? /10 =5,655x807 /10 = 3619, 2(kG / cm)
W =bxh?/6=8x82/6 =85,34(cm?®)

— o =3619,2/85,34 = 42, 41(kG / cm?)

— o =42,4UkG /cm?*) <[c] =95(kG / cm?)

—sthanh sudn ngang dam bao bén.

tcp4
+ Kiém tra d6 vong : f = g1
128E.J
3 3
Véigdtacod: E=1,2.10°KGlem?; J= %=8X8 = 341,34cm’
4
- 35«80 = 0,034(cm)
128x1,2x10° x341,34
1 1
-bo vo ho phép : [f]= —I1=—x80 =0,2 (cm
0 vong cho phép : [f] 200 = 200> (cm)

Ta thay : f <[f], do d6 thanh sudn ngang : bxh=8x8 (cm) 1a bao dam.
+ Thanh suon dung:
Ta c6 so dd tinh cta thanh suon ngang 1a dam don gian gdi tua 1a cac thanh chdng

Xién.

A A

| L |

Muax

[ 3

Chon kich thudc thanh suon ngang la: 8x8 cm
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- Téai trong tac dung 1én sudn ngang:

g s° =870 x0,8 = 696 (KG/m) = 6,96(KG/cm)

qs" = 1131 x0,8 = 904,8 (KG/m) =9,048 (KG/cm)

+Kiém tradd bén:o =M, /W <[o]

Trong d6 :M__ =qt.12/8=9,048x80° /8 =7238,4(kG /cm)
W =b.h?*/6=8x8%/6=85,34cm’

[o]=95kG / cm?

— o =7238,4/85,34 =84,82(kG / cm?)

— 0 =84,82<[c]=95(kG/cm?)

—sthanh sudn ngang dam bao bén.

tc |4

5.q
384E.J

Vi gb tacd: E=1,2.10° KG/cm? ;
3= b._hs_8><83
12 12

_ 5x 6,96 x100*
384x1,2x10° x341,34

1 1
- Do vong cho phép : [f]= —1=——-x100 = 0,25 (cm
¢ vong cho phép : [f] = o1 =0~ (cm)

Ta thay : f < [f], do d6 thanh sudn ngang : bxh=8x8 (cm) 1a bao dam.

+Kiém tra do vong :f =

= 341,34cm*

=0,221 (cm)

c. T6 hop vdn khuén giang méng

- Truc BD
o050 200> PEE yesic 100015001200,
N BU GO 1CM
T .
300X1200X55 200X900X55 300X1200X55

200X900X55
300X1200X55 200X900X55 300X1200X55

600

1200

400 %OQ

AR AR AN AN A AA

) i

) 1200 L) 900 I 1200 bsd
3710

Giang mong truc BD dung tim van khudn phang loai c¢6 kich thuéc nhu sau:
- 8 tam loai: 300x1200x55 (mm)
- 06 tam loai: 200x900x55 (mm)
- 2 tAm loai: 100x600x55 (mm)
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dugc bd tri nhy hinh v&, phan thiéu hut bu gb thém Icm (phan c6 d6 dai 150mm 1a
van khuon goc trong dung khi t6 hop dai méng bé mat dai c6 gidng mong)

- Truc EH:

Jiso

VK GOC TRONG . VK GOC TRONG
. (100X150X1200) 100X600x55 BU GO 1CM (100X150X1200)
— [ |
300X1200X55 300X1200X55 . 200X900X55 300X1200X55
S 200X900X55
g 300X1200X55 300X1200X55 200X900XE5 300X1200X55
g
KA R A AR R A AR A AR A A AR A R AR A AR A AR
(=]
(e}
= fod i
5, 1500 | 1500 ) 900 Il 1200
5510

Giang mong truc EH dung tim van khudn phang loai c6 kich thuéc nhu sau:

- 04 tAm loai: 300x1200x55 (mm)

- 06 tam loai: 200x900x55 (mm)

- 08 tam loai: 300x1500x55 (mm)

- 02 tam loai: 100x600x55 (mm)

Puoc bb tri nhu hinh v&, phan thiéu hyt bu gd thém lecm (phan c6 d6 dai 150mm 1a
véan khuon goc trong dung khi t6 hop dai méong bé mat dai c¢6 giang mong)

*Tinh toan van khuon giing mong.

Giang mong dit trén 16p dat 14p nén khong can thiét ké van day dam. Dai mét 16p
da dim mong roi dAm chat, sau d6 dung vira xi ming lang phang dé chéng mat nudc
khi d6 bé tong giang mong. Poi khi vita xi miang ninh két ta bat dau lap dung cot thép
va van khuon thanh.Bb tri cac thanh nep dung khoang cach 1a 600mm.

Nhu vay khoang cach cdy chéng 1a L,ep= 60cm.

+ Cac luc ngang tac dung vao van khuon: Khi thi cong d6 bé téng, do dic tinh cua
vita bé tong bom va thoi gian d6 bé tong bang bom kha nhanh, do vy vita bé tong
trong cot khong du thoi gian dé ninh két hoan toan. Tl d6 ta thay:

- 4p lyc ngang t6i da cua vira bé tong tuoi:

P", = nxyxH = 1,3x 2500x0,8 = 2600 (KG/m?)

Vé6i H=0,6 m 1a chiéu cao ctia 16p bé tong sinh ra ap lyc ngang.

- Mit khac khi dAm bé téng biang may thi tai trong ngang tic dung vao van khudn
(Theo TCVN 4453-1995) s€ 1a :

PY, = 1,3x 400 = 520 (KG/m?
- Tai trong ngang tong cong tac dung vao van khudn s& 1a :
P" = P, + P, = 2600 + 520 = 3120(KG/m?)

- Lyc phén bb tac dung trén 1 mét dai van khuon 1a :
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q" =P X Ly = 3120 X0,6 = 1872 (KG/m)

q°= q"/1,3 = 1872/1,3 =1440 (KG/m)

+ Kiém tra lai d0 vOng cua van khudn thanh méng :

- BJ vong f dugc tinh theo cong thire :

tc-|4
= 128T.J; Vi thép ta co : E=2,1. 10° KG/ecm?;
Mb men quan tinh ctia van khuén dinh hinh J = 20,02cm*
4
> fo_ 144060 — 0,035(cm)
128x 2,1x10° x 20,02
- B3 vong cho pheép :
1 1
[F1=200" = 200" (em)

Ta thay : f < [f], thoa man diéu kién d6 vong.

Bang 1.6-Khoi leong VK mong

R . i KICH THUOC (m) KHOI i
STT NOI DUNF CONG PON | SO ‘ : R KHOI
VIEC VI | CK | DAI | RONG | CAO oK LUQONG

| Véan khuén méng m2 612.000

1 | Pai méng M-1 m2 35 | 240 | 1.80 1 8.400 294.000
2 | Pai méng M-2 m2 7 | 420 ] 180 1 12.000 84.000
3 | Pai méng M-3 m2 21 | 160 | 1.80 1 6.800 142.800
4 | Pai méng M-4 m2 9 | 240 | 180 1 8.400 75.600
5 | Pai méng M-5 m2 1 | 480 | 3.00 1 15.600 15.600
Il | Van khuén cb cft m2 139.920
1 | Pai méng M-1 m2 35 | 070 0.30 1.1 2.200 77.000
2 | Pai méng M-2 m2 7 | 070 | 030 1.1 2.200 15.400
3 | Pai méng M-3 m2 21 [ 030 | 0.30 1.1 1.320 27.720
4 | Pai méng M-4 m2 9 070 | 030 1.1 2.200 19.800
5 | VK Véch thang may m2 3 2.10 1.1 4.620 13.860

1 | 430 1.1 9.460 9.460

Il | Van khudn dim méng m2 287.400

Tong: = 899,99 m2

2.3- Thi c¢ong ldp dung vin khuén mong:

Thi cong lap cac tim van khuon kim loai lai, ding lién két 1a chdt U va L.

nhiing

Tién hanh ldp c4c tim nay theo hinh dang két cAu méng, tai cac vi tri goc dung

tam goc trong.

Tién hanh lap cic thanh chong kim loai.
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Van khuodn dai coc duoc lap san thanh timg méang viing chic theo thiét ké & bén
ngoai hé méng.

Dung can cau ,két hop véi thu cong dé dua van khuon t6i vi tri cua ting dai.
Khi cau lap cha y nang ha van khu6n nhe nhang, tranh va cham manh gay bién dang
cho van khuon.

Cin ctr vao mdc tric dac trén mit dat, cing day ldy tim va hinh bao chu vi cta
tung dai.

C6 dinh cac tim mang véi nhau theo dung vi tri thiét ké bang cac day ching,
neo va cdy chdng.

Tai cac vj tri thiéu hut do mo dun khac nhau thi phai chén bang van gb c6 do
day t6i thiéu 12 30mm.

Yéu cau bé mit van khudn phai kin khit dé khong 1am chay mat nudc bé tong.
Kiém tra chat luong bé mit va 6n dinh cua van khuén.

Trude khi d6 bé tong, mat van khudn phai duge quét 1 16p dau chdng dinh.

Dung may thuy binh hay méy kinh vi, thudc, day doi dé do lai kich thudc, cao
do cua cac dai.

Kiém tra tim va cao trinh dam bao khong vuot qua sai s6 cho phép.

Mit cat van khuén mong M2:
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2.4- Thiét ké hé thong san cong tac phuc vu thi cong bé tong
San cong tac phuc vu thi cong bé tong phai dam bao 6n dinh vitng chic tao diéu
kién thuén loi cho thao tac clia cong nhan. Trong bién phap dao dit ta dd dao ao moéng
vi vy s& khong con roi dat dé ké.Dé thiét ké hé thong san cong tac ta dung cac van gb
¢6 kich thude 20x3cm ké nén hé thong cay chong va xa gd. Coi van gd 1a mot dam
don gian dé tinh toan.
a. Tai trong:
+ Tai trong tac dung 1én san gom:
Trong luong ban than tim van:
gy = 0.03x600x1.1 = 19.8KG/m?
Tai trong do ngudi va dung cu:
g, = 250x1.3 = 325kG/m?
Do vay tai trong tinh toan la:
Ox = 01 + Oy = 19,8 + 325 = 344,8KG/m”
+ Tai trong tac dung 1én 1m dai van khuon la:
q=0Qux 0,25 = 344,8 x 0,25 = 86,2KG/m
g =0,862kG/cm
Lay bé rong san bang 1m ta co:
_gxI* 0,862x100°

M. 2 =1077,5kG.cm
g suat 16n nhat:
M max M max X 6
G = =
W bx h?
1077,5x6
Oy = ———5— =35,92 (KG/cm?
20 x 3? ( )

omax< [0] = 120KG/cm?*= Dam bao.

b. Tinh toén xa go:
+ Tinh tiét dién xa gob san cong tac:
Tai trong tac dung 1én xa go la:
_ gxl _3448x1
2

=1724KG/m = 1.724KG/cm

1

q,x1?  1.724x 280
10 10

Mchon = -135162 KG.cm
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M, 1351

max

e =] T 120

=1126¢cm’

Chon tiét dién thanh xa g6 1a 8x12cm co:
8x12
W=

=19Zn’ >w,,

+ Kiém tra vong:
1 g, xI* 1 1.724x 280

f= X = X Sx 1P =0.6cm
128 EJ 128 12%10° x 8%
12
| 280
[f]= —=——-=0.7cm>f =0.6cm = thoa man.
400 400

3-Cong tac cot thép va do bé tong dai giang méng:

3.1- Bé bé téng dai giang mong :

a. Céng tdc cot thép méng:

+ Théng ké khoi luong cbt thép : Theo dung bang thong ké cot thép mong cua phan
két cau mong ta co dugc khdi lugng cbt thép

- Theo ban v& két cau mong, ta thong ké cac chung loai cho timg cdu kién, tinh toan
va bb tri két hop giira cac chung loai cua cac cdu kién sao cho dudng cat thép it nhat
va s luong thira ciing it nhat.

- Po, cit udn dang hinh dang, ciu tao, kich thudc ching loai va ) lwong thanh
thép.

- Céc thanh sau khi gia cong xong dugc bo lai thanh tirng bo theo diing ching loai
va danh sd, chir dé khong bi nham 14n khi dem dit dugce nhanh chéng, chinh xac.

- Lip dung cbt thép:

Lap dung c6t thép phai yéu cau chinh xac theo ting vi tri cia thanh nham tan
dung hét kha ning chiu lyc cta cbt thép tranh nham 13n gay lang phi va nguy
hiém, mét cong thao ra budc lai.

*Thir tw ddt cot thép mong

- Lip dung c6t thép c6 moéng bang cach budc sin thanh khung rdi dem vao vi
tri 1ap dung, khi lap dung can kiém tra vi tri tim c6 méng theo 2 huéng, ding
cdy chong xién chong tam va budc thép c6 méng vio thép ludi day méng, sau
d6 budc c6 dinh cac thanh thép giing méng dé giir ¢b dinh tai cac diém giao
nhau giira hai thanh thép. Viéc 16t cac vién bétong 50x50x35 dé tao 16p bétong
bao vé khi d6 duoc tién hanh sau khi dd ghép xong cop pha, vé sinh day hd
mong.
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b. Céng tac doé bé tong méng :
Bang 1.7-Khéi hegng bé tong mong

) I ) KHOI .

) A ) boN | $6 KICH THUOC (m) KHOI

STT | NOI DUNG CONG VIEC A - LUQNG

VI CK | DAI | RONG | CAO LUONG
1CK

| Bé tdng méng m3 317.880
1 | bai méong M-1 m3 35 2.40 1.80 1 4.320 151.200
2 bai mong M-2 m4 7 4.20 1.80 1 7.560 52.920
3 | bai méng M-3 m5 21 1.60 1.80 1 2.880 60.480
4 | Dai méng M-4 m6 9 2.40 1.80 1 4.320 38.880
5 | bai méng M-5 m3 1 4.80 3.00 1 14.400 14.400
Il | Bé tong dam méng m3 43.110

Téng : = 360,99 m3

- P6 va dam bétong: Do dién tich mong khong 16n 1am nén khong can phai chia 6
dé d6, nhung vi chiéu cao moéng kha 16n (1,0m) nén ta chia thay cac 16p dé dam, mdi
lan d6 1 16p c6 chiéu day nho hon 10cm so v6i chiéu dai ciia dam, sau d6 ding dam
di dé ddm, dam dui phai an sdu trong vita bétong 16p trudce tir 5 dén 10cm.

- Khi dam, néu thiy béténg khong sut lun 1d rang va nudc trao 1én mit thi dat yéu
cau va rat ddm dén vi tri khac. Khi rat dAm phai rat tir tir va khong duoc tit dong co dé
tranh dé lai 16 rdng trong bétong da dam. Pam theo ludi 6 vudng va khong duoc bo
sot. Mdi bude dam khong qua 1,5R (R = 30cm 13 ban kinh anh huéng ciia dam).

- Thoi gian dam theo kinh nghiém tai mdi chd tir 20s + 30s.

- Khi d6 bétong c6 méng dung x6 do vao, thoc dam dui vao dé dam.

*Bao duong bé tong mong :

- Bé tong sau khi d6 4 +7 gid phai dugc tudi nude bao dudng ngay. Hai ngay dau
ctr hai gid tudi nuéc mot 1an, nhitng ngdy sau tir 3 + 10 gid twdi nude mot 1an tuy theo
diéu kién thoi tiét. Bé tong phai dugc gilt 4m it nhat 13 7 ngay dém,tranh va cham vao
bé tong méng dung may bom tudi nudc bao dudng, bom déu 1én khip mit méng, bao
dudng bé tong dé tranh cho bé tong nirt né bé mat mong va tao diéu kién cho bé tong
phat trién cudng do theo yéu cau . Trong qua trinh bao dudng bé tong néu co khuyét
tat phai duoc xu 1y ngay.

¢. Thao do van khuon:

- D6i v6i mong sau khi thi cong béténg 3 ngay cé thé tién hanh thdo d& cbp pha,
thao d& theo thir ty cai ndo ghép sau thi thdo trude. Khi thdo d& cot pha phai can than
dé khonglam mé v& goc canh ciia bé tong; tranh khong giy tng suat dot ngot hodc va

cham manh 1am hu hai dén két ciu bé tong.
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- Sau khi thao d& cOp pha can v¢ sinh sach s€ bé mat cop pha va x€ép vao kho dé

tranh hu hong.

3.2-Lya chon phwong dn thi cong va may thi cong:

Co s& dé chon may bom bé tong :

- Can ctr vao khéi lugng bé tong can thiét ciia mot phan doan thi cong.

- Can clr vao téng mit bang thi cong cong trinh.

- Khoang cach tir tram tron bé tong dén cong trinh, dudng x4 van chuyén,..

- Dya vao ning suat may bom thuc té trén thi truong.

Khéi luong bé tong dai mong va gidng moéng 1a 329,706 m’.

a-Chon xe bom bé tong:

Chon may bom bé tong Putzmeiter M43 véi cac thong s k¥ thuat sau:

Bom cao (m)

Bom ngang (m)

Bom sau (m)

Dai ( xép lai) (m)

49,1 38,6 29,2 10,7
Thong sb k¥ thuat bom
Luu luong(m®/h) ap suat bom Chiéu dai xi lanh b .Kinh xy lanh
90 105 1400 200

b-Chon xe vdn chuyén bé tong:

Ta van chuyén bé tong bang xe 6 t6 chuyén dung thung ty quay. Cac loai xe may

chon luya theo ma hiéu cta cong ty bé tong thuong pham. Chon loai xe c¢é thung tu

quay ma hiéu SB-92B c6 cac théng sd k¥ thuat sau.

+ Dung tich thung chon q= 6m’
+ O t6 hing KAMAZ-5511
+ Dung tich thung nudc q= 0,75m°

+ Cong xuat dong co = 40W

+ Téc d6 quay thung tron 9-15,5 vong/phut

+ PJ cao phéi liéu vao 3,5m

+ Thoi gian d6 bé tong ra : 10 (tmi/phit)
+ Trong lugng xe c6 bé tong = 21,85T

OATOA/AN CHUYEA BEATOAG
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* Tinh s gio bom bé tong dai mong
Khéi lugng bé tong phdn moéng cong trinh 1a 329,706 m*;

329,706
90x0,5

+ Sb gid may bom can thiét = =7,33h.

Dy dinh thi cong trong 8 gio
+Trong d6 0,5 14 hiéu xuét lam viéc cia may bom, thong thudng (0,3+0,5)
c- Tinh todn sé xe vdn chuyén bé tong trén san can thiét:
Str dung bé tong thuong pham tai nha may tron bé tong dit cach cong trinh 6 Km.
Mdi xe chd 5 m®
- Thoi gian 1 chuyén xe di ,vé
L L

=t +—+1, +\T

+t
Vd ! ch

Trong do :

ty: thot gian cho vat liéu 1én xe = 0,25h
t4: thoi gian do xubéng = 0,2h

teh: thoi gian cho va tranh xe =0 h

L: culy van chuyén 6 km

Vg: van téc lac xe di= 30 Km/h

V,: van tdc lac xe vé = 40 Km/h

t=0,25+£+0,2+£+0=0,78h
35 40

T-T,

S6 chuyén trong 1 ngdy ctia xe :m=

T :1a thoi gian du kién d6 bé tong: 8h

To: thoi gian ton that = 0,2h, com= % =10 (chuyén)

Q

gxm

SO xe can thiét : n =

n: s6 xe can thiét
q: khéi lwong hiru ich cua xe q=5m°
Q: Khéi lugng bé tong can van chuyén

329,706
5x10

S6 chuyén xe can thiét dé d6 bé tong mong la:, n = =6,59(xe)

Chon n=7 (xe). Vdy chon 7 (xe) vin chuyén bé tong, mdi xe chay 10 chuyén/ngay
tir noi san xuat bé tong vé cong trudng voi quing duong 13 6 km.

Két ludgn-Dung 1 may bom Bétong: Putzmeister — MA43
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- Dung 7 xe chd Bétong: SB-92B, mdi xe chd 10 chuyén.
- Thi cong trong 8 gio.

OArOBOM BEATOAIG

d-Mdy dam bé téng :
- Pam dui : Loai dam str dung U21-75.
- Pam mit : Loai dam U7.

Céc thong sb ciia ddm duoc cho trong bang sau:

Céc chi s6 Pon vi tinh u21 u7
Thoi gian dam bé tong giay 30 50
Ban kinh tac dung cm 20-35 20-30
Chiéu sdu I6p dam cm 20-40 10-30
Ndng sudt:

- Theo dién tich duoc dam mZ/gio‘ 20 25

- Theo khoi lwong bé téng m*/gic 6 o-7

4- Thi cong lap dat ho moéng va ton nén

Sau khi thi cong xong bé tong dai va giang mong ta sé& tién hanh lap dat ho
mong.

Tién hanh 1ap dat theo 2 phan:

Phén 1: Lap dat hd mong tir day hd dao dén ct thién nhién

Phan 2: Toén nén tr c6t thién nhién dén cot mit nén theo thiét ké.: 0.00 m.
+ Yéu cau k¥ thuat d6i véi cong tac lap dat:

Sau khi bé tong dai va ca phan cot t6i ¢t mit nén da dugce thi cong xong thi
tién hanh 14p dit bang thi cong, khong dugce dung may béi 18 vuéng viu trén mit bang
s& gy tré ngai cho mdy, hon nita may c6 thé va dép vao phan cot di do t6i cot mat

nén.
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Khi thi cong dip dat phai dam bao dat nén c6 do 4m trong pham vi khdng ché:
dat kho can tudi thém nude; dat qua udt can phai co bién phap giam d6 am, dé dit nén

duoc dAm chat, dam bao theo thiét ké.
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CHUONG 2:THIET KE BIEN PHAP THI CONG PHAN THAN

* Ldp bién phdp thi cong cot, dam, san tang 6.
Thi cong cot ddm san gdm cac cong tac sau :
+ Lap dung cdt thép cot.
+ Lip dung van khudn cot.
+ D6 bé téng cot.
+ Lip dung cdy chdng van khubn dam san.
+ Pit cdt thép dam san.
+ D6 bé tong dam san.
+ B4o dudng bé tong.
+ Théo d& van khuon.
I-GIOI THIEU PAC PIEM KET CAU KHUNG SAN TANG 6.
- San téng 6 & vitri +17,1 m so véi cot 0,00 , kich thude san 20,4x52,4 m day 0,12 m
dugc chia thanh cac 6 san boi cac dam chinh va dim phu .
- Dam chinh: kich thudc 0,25x0,7m nhip 7,8m, 0,25x0,7m nhip 6,6m, 0,25x0,7m nhip
6m
- Dam phu: kich thudc 0,25x0,45m nhip 4,2m, 0,25x0,45m nhip 4m,0,25x0,45m nhip
2,4m
- Chiéu cao tang nha 3,3m .
- Kich thudc cot
+ Cot bién 0,3x0,5 m ,cao 2,6 m.
+ Cot gitta 0,3x0,6 m , cao 2,6 m .
Vi dac diém két cau khung san nhu trén ,dé thién vé an toan ta thiét ké van khudn cot
cho cot ¢6 kich thude 0,3x0,6 m .
Vén khuon dam ta tinh toan cho ca dam chinh va dam phy.

Vi san ta tinh toan cho mot 6 san dién hinh kich thudc 7,8x4,2 m.
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I1. GIAI PHAP THI CONG:
1- Muc dich:

Trong xay dung nha cao tAng giai phap thi cong déng vai trd quan trong ciing voi
cong nghé vat li¢u, td chtrc va nhan sy nd quyét dinh tién db thi cong. Rut ngén thot gian
thi cong 14 bai toan kinh té cho moi doanh nghiép xay dung nhat 1a thi cong nha cao tang.

Ngay nay trinh d¢ trung cta thé gi6i vé thoi gian trong xay dyng nha cao tang 1a 7
ngay/ tang phan tho, ca biét 3 ngay/ ting.d Viét Nam hién nay dugc sy hd tro cla cac to
chtrc va nhirng ctia nghanh da dat thoi gian 9 ngay/ tng, c6 mot sd dat 7 ngay/ tang.

Tién d6 thi cong nhanh phu thudc vao nhiéu yéu t6 nhu: Giai phéap thi cong, trinh
d6 quan 1y, tay nghé nhan cong va trang thiét bi may moc thi céng (cdp phada gido, thing
tai, truc thap may, cong tac bé tong . . .).

Thong thudng thi cong bé tong cdt thép toan khdi cong tac bé tong chiém thoi gian
rat 16n. Muc dinh cua viéc lua chon cac giai phap thi cong dé rit ngan thoi gian thi cong
clia cong tac bé tong nham giam gia thanh coéng trinh va sém dua cong trinh vao st dung.
2- Giai phap:

Giai phap tot nhat 13 4p dung nhiing tién bd méi nhu phu gia déng cting nhanh ma
van dam bao cudng d6 yéu cau. Dan gido cdp pha dong bo va tién dung, thiét bi tron va
van chuyén bé tong dimg va ngang, thiét bi dam ... dap tmg dugc nhitng vi tri thi cong
phtrc tap nhat.
2.1- Cong nghé thi cong van khuon:
- Muc tiéu:

Pat dugc murc d6 luan chuyén van khuén tét.
-. Bién phap:
Str dung bién phap thi cong van khuédn hai ting rudi:
- Noi dung:B6 tri hé cay chdng va van khudn hoan chinh cho 2 ting (chéng dot 1), san ké
duéi thao van khuon sém (bétdong chua du cuong do thiét ké) nén phai tién hanh chéng
lai (v&i khoang cach phu hop - gido chdng lai).
-Céc cot chong lai 1a nhitng thanh chdng thép c6 thé tu diéu chinh chiéu cao, ¢ thé bb tri
cac hé gidng ngang va doc theo hai phuong.
-Céc yéu cau dbi voi cay chdng cho thi cong bétong 2 tang rudi 1a do 6n dinh cta van
khuon, cdy chdng, do bén ctia hé thong ren cay chdng, do vong clia san va kha nang chiu
lyc cuia bétong san.

2.2. Cong nghé thi cong bé tong:
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-Dbi v6i nha cao tang, do chiéu cao nha 16n, sir dung bé tdng mac cao nén viéc sir dung
bé tong tron va do tai chd 1a ca mot van dé 16n khi ma khdi lugng bé tong 16n (khoang
vai tram m3). Chét lugng cua loai bé tong nay thét thuong, rat khé dat duge mac cao.

-Bé tong thuong pham hién dang duoc sir dung nhiéu cho cac cong trinh cao ting do ¢o
nhiéu vu diém trong khau bao dam chét luong va thi cong thuan loi. Bé téng thuong
pham két hop v6i may bom bé tong 13 mét to hop rat hidu qua.

-Xét riéng gia theo m® bé tong thi gia bé téng thwong phdm so véi bé tong tu ché tao cao
hon 50%. Néu xét theo tong thé thi gia bé tong thuong pham chi con cao hon bé tong tur
tron 15 + 20%. Nhung vé mit chat lugng thi viée sit dung bé tong thuong phim hoan
toan yén tam.

-Chon phuong phap thi cong bang bé tong thuong pham(déi voi dam, san); bé tong do tai
chd bang cau (d6i voi cot, vach).

III. THIET KE VAN KHUON, COT CHONG

1- Yéu céu lya chon van khudn, c6t chong:

1.1. Yéu cdau déi véi van khuén:

+ Van khudn phai duoc ché tao, t6 hop dung theo kich thudc ciia cac bo phan két cau
cong trinh.

+ Phai bén, cung, 6n dinh, khong cong, vénh.

+ Phai gon nhe, tién dung va dé thao lép.

+ Phai dung duoc nhiéu 1an (hé sb luan chuyén cao).

Chon van khuon:

Str dung van khuon kim loai do cong ty thép ctia Nhat Ban ché tao.

Bang dic tinh van khuén phing :

. Vi1 tri truc o .
Rong Tiet dién . Momen quan tinh Momen khang uon
5 trung hoa (cm) 4 3
(mm) (cm) J (cm”) W (cm?®)
300 11,44 1,07 28,59 6,45
250 10,19 1,19, 27,33 6,34
200 7,63 1,07 19,06 4,3
150 6,38 1,26 17,71 4,18
100 5,13 1,53 15,25 3,96

Céc tam déu co chiéu day 1a 55mm, chiéu dai c6 4 loai: 1500,1200, 900 va 600mm

Béang van khuon goc:

Tam goc trong Tam goc ngoai
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150x150x1500x55 100x100x1500x55
150x150x1200x55 100x100x1200x55
150x150x900x55 100x100x900x55
150x150x600x55 100x100x600x55

1.3. Chon cdy chong cho san, dam:

Str dung gido PAL do hing Hoa Phat ché tao.

a) Uu diém cua gido PAL:

- Gi4o PAL 1a mot chan chéng van ning bao dam an toan va kinh té.

- Gido PAL c6 thé str dung thich hop cho moi cong trinh x4y dung véi nhitng két cau
nang dat & dg cao 16n.

- Giao PAL lam béng thép nhe, don gidn, thuan tién cho viéc lép dung, thao do, van
chuyén nén giam gia thanh cong trinh.

b) Cdu tao gido PAL:

Gido PAL duoc thiét ké trén co s& mot hé khung tam giac duogc lép dung theo kiéu tam
giac hodc tir giac cung cac phu kién kem theo nhu:

- Phan khung tam gi4c tiéu chuan.

- Thanh giang chéo va giang ngang.

- Kich chan cot va dau cot.

- Khé6p ndi khung.

- Chét gitr khép nbi.

Bang dd cao va tai trong cho phép :

Luc gidi han
. 35300(22890 (16000 {11800 (9050 |7170 |5810
cua cdt chong (kG)
Chiéu cao (m) 6 7,5 9 10,5 12 (13,5 |15

Tuong g véi s6 tang 4 5 6 7 8 9 10

¢) Trinh tw lap dung:

- Dt bo kich (g0m dé va kich), lién két cac bo kich v6i nhau bang gidng ndm ngang va
giang chéo.

- Lap khung tam giac vao timg bo kich, diéu chinh cac by phan cubi cia khung tam giac
tiép xtic voi dai b¢ canh.

- Lap tiép cac thanh giang nam ngang va giang chéo.

- Long khép ndi va lam chit chung bang chét gitr. Sau d6 chdng thém mot khung phu 1én
trén.

- Lap cac kich d& phia trén.
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Toan bo hé thong cua gia dd khung tam giac sau khi lip dung xong c6 thé diéu chinh
chiéu cao nho hé kich dudi trong khoang tir 0 dén 750 mm.

* Trong khi lap dung chan chéng gido PAL can chi ¥ nhimng diém sau:

- Lap cac thanh giang ngang theo hai phuong vudng goc va chéng chuyén vi bang giang
chéo. Trong khi dung 1ip khong duoc thay thé cac bd phan va phu kién cia gido bang cac
dd vat khac.

- Toan bd hé chan chdng phai dugc lién két virng chéc va diéu chinh cao thap bang cac
dai ¢ canh cua cac b kich.

- Phai diéu chinh khép nbi ding vi tri dé 1ap duoc chét gitt khép ndi.

*Chon cay chong:
ﬁi 3 j
= = ;ﬁl.
= o s 8
(@)
O
= o
L |
1200 1200 |

Str dung cay chéng don kim loai ctia hing Hoa Phat co cac thong sb sau:

. . Chiéu cao )
Chiéu dai | Chiéu dai Tai trong Trong
. . st dung
) ong ngoai | Ong trong i . — Luong
Loai Min Max Khi dong | Khi kéo
(mm) (mm) (kg)
(mm) | (mm) | (kKG) (kG)

K-102 1500 2000 2000 3500 2000 1500 12.7
K-103 1500 2400 2400 3900 1900 1300 13.6
K-103B | 1500 2500 2500 4000 1850 1250 13.83
K-104 1500 2700 2700 4200 1800 1200 14.8
K-105 1500 3000 3000 4500 1700 1100 15.5

1.4. Chon thanh da do van khuon san:

- Dung cac thanh xa g6 bang gd nhom V dit theo hai phuong, xa ngang dua trén xa doc,
xa doc dua trén giad do chit U cua hé giao chéng. Uu diém cua loai xa nay la thao lép don
gian, co strc chiu tai kha 16n, hé s luan chuyén cao. Loai xa nay két hop v6i hé gido
chéng kim loai tao ra bd dung cu chéng van khuon déng bd, hoan chinh va rét kinh té.

2- Thiét ké van khudn san,dam:

2.1Thiét ké vén khudn san.

- Van khuén san dugc ghép tir cac tim van khuon dinh hinh v6i khung bang kim loai.
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- Dé d5 van san ta dung cac xa go ngang, doc ké truc tiép 1én dinh gido PAL.

- Khi thiét k& van khuon san ta dwa vao kich thudc san dé t6 hop van khuon, van khuon
chon ciu tao sau d6 tinh toan khoang canh xa gd. Ta chi tinh toan cu thé cho 1 6 san, cac
6 san khac duoc cu tao tuong tu.

2.2 Tinh toan cho 6 san co kich thuoc 4200x 7800mm:

- Kich thudc: Lyp=7800-250= 7550 (mm); B4n=4200 -250 = 3950 (mm)

- Dung hét 72 tim van khuon 300x1200,va 8 tAm van khuon goc trong150x150x1200
phan con thiéu bu bang van gb. Van khudn dugc bd tri nhu hinh vé trén.

- DBé thuén tién cho viéc thi cong ta chon khoang cach giita cac thanh xa gd 16p trén 1a 60
cm, khoang céch giita cac thanh xa g6 16p dudi 1a 120cm (bang kich thudc cia gido PAL)
- Chon gb véan khudén nhém V c6 y =600 (Kg/m?®)

Ta tinh toan kiém tra d6 bén va do vong cua van khuon san va chon tiét dién cac thanh xa
ngang, xa doc.

16 hop van khuon cho 6 san dién hinh:

| |
| 300X1200X55 | & N
| |
N I N
| |
I 300K1200%55 I g 8
| | (8
| | — N —
| |
300X1200X55 5 =
| |
| | 4 E J
g N
nga ! hinge !
‘ [300X1200X55 | g =
‘ ‘ @
N B N
| |
| [300X1200X55 | g 8
| |
| | — IR —
v,ngac
| | O
300X1200X55 8 I
| |

mMAE b»ng v, n khu«n « spn

a) Kiém tra dé bén va do vong cua van khuon san:
* Tai trong tac dung 1én van san gom:
- Trong lugng ban than ctia van khuodn:
q"; =1,1 x20 =22 (kG/m?)
- Trong luong san bétong cbt thép day 12cm, n=1,2
q", =1,2 x2600x 0,12 =374,4 (kG/m?)
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- Tai trong do nguoi va dung cu thi cong: voi n=1,3
q"; =1,3 x250 =325 (kG/m?)
- Tai trong do d6 bétong:
q"s =1,3 x400 =520 (kG/m?)
- Tai trong tinh toan téng cong trén van khudn san la:
=22 + 374,4 + 325 + 520 = 1241,4 (kG/m?)
- Tai trong tiéu chudn téng cong trén 1m? van khuon Ia;
q°°= 20 + (2600 x0,12) + 250 + 400 = 982 (kG/m?)
* Tong tai trong tac dung 1én tim van khudn bé rong b = 0,3m:
q° =q° x b =982 x0,3=294,6 (kG/m)
g% =q" x b=1241,4 x0,3 = 372,42 (kG/m)

600 600
- Kiém tra theo diéu kién bén :

o= % <R=2100 (kG/cm?)

tt 2 2
w9 37242067 15 4 gm) —1341(Kgem)
10 10
oM _ 1341 207,9(kG / cm?) < R = 2100(kG / cm?)
W 6,45

Vay diéu ki¢én bén cua van khuon thod man .

- Kiém tra lai diéu kién do vong cua van khuon san:

+ Do vong:
tc 4 -2 4
_ A 294’6X106X60 =O,005cm<[f]:L=ﬂ:O,15cm
128xExJ 128x2,1x10°x28,59 400 400

Vay diéu kién do vong dam bao.

b) Tinh xa g6, cét chong do van san:

- Xa g bang gd nhém V cé: R = 150 kG/cm?; E =1,2 x10° kG/ecm?, tiét dién 8x10cm.
Xa gb 16p trén da chon khoang cach 1a 60cm, xa go 16p dudi di chon khoang céach 1a
120cm.

- Tai trong tac dung 1én xa gb:

0%a=q°. b + ba. hy.ve = 982 x0,6 +0,08 0,1 x600= 594 (kG/m)

0%a=0" La+by.he.ye5.n =1241,4 x0,6 + 0,08 x0,1 X600 x1,1 =750,12 (KG/m)
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l1: Khoang cach b tri xa gb 16p trén.

n=1,1: hé s vuot tai.

b1, Nyz : Chiéu rong,chiéu cao tiét dién xa gd 16p trén.

- Kiém tra d on dinh ciia xa go 1op trén:

Xa gb 16p trén dugce coi nhu dam lién tuc ké 1én cac gbi tua 1 cac xa gd 16p dudi dat
cach nhau 120cm bang khoang cach cua gido PAL.

- So' d6 tinh: La dam lién tuc chiu tai trong phan bd déu, gbi tua 1a cac xa gd 16p dudi.

NN
1200 1200 }

tt 2 2
+ MoOmen 16n nhit : M o = 9 1;' = 750,12x1,2

bx h? 3 8x10?
6

~108,02 (kGm).

+P0 cling chong uén : W = =133,34 (cm®)

‘ ‘ M
- Theo déu kién bén: c = Ve R=90 (kG/cm?)

o= _10892 g1 01kG /em?) <[0]=90(kG / cm?)
W 133,34
A A A~ thX|4
+ Theo dieu kién do vong: f = f=———<[f]
128xE x J
h? 10°
g B0 e iemt)
12 12
tc 14 4
_ A SIAA g oo o[ f]=— =220 _g,3em.
128xExJ 128x1 2x10° x667 400 400

Vay xa go 10p trén da chon tiét dién 8x10cm nhu trén 13 thoa man.
- Kiém tra 6n dinh ciia xa gé 16p duwdi:
Xa gé doc cling chon g5 nhém V ¢6 tiét dién 10x14cm dit cach nhau 1,2m, d& cac xa
g0 16p trén
- Tai trong tap trung dit tai giita thanh xa go 16p duéi la:
P =q"1=750,12 x1,2 = 900,144 (kG)

- So d6 tinh: 12 dam lién tyc chiu tai trong tap trung, gbi tua l1a cac dau gido PAL.

R A A N
. & &

| 600 | 600 | 600 | 600 |
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, . N M
- Kiém tra theo diéu kién bén bén : ¢ = W <R =90 (kG/cm?)

_ Pxl _900,144x120

M == = 27004,32 (KGcm)
2 2
W= bx6h _10AE 326,67 (cm)
o= % = % =82,67 (kG/cm?) < R = 90 (kG/cm?) rmg suit cho phép cua gd

> Xa g dudi dam bao vé do bén.
PxI®
(1]
48xExJ
P=q“1=594x1,2=71238 (kG)
- V6i gd nhom V ta ¢6: Modun dan hdi E =1,2x10° (KG/cm?)

- Kiém tra theo do vong: f

3 3
3= 1010 86,67 (cm?)
12 12
3
= 712’8:120 =0,094 (cm) <[f]:ix| :ixlzozo,s (cm)
48x1,2x10° x 2286, 67 400 400

Vay xa go 10p diroi chon tiét dién 10x14 cm va bo tri v6i khoang cach 120cm 1a bao
dam.Cay chong d& xa go ta st dung gido PAL, do gido PAL c6 kha ning chiu luc 16n nén
khoéng can kiém tra ma chi bé tri sao cho phu hop.

2.3. Thiét ké vén khuon dam:

- Hé dam sir dung trong két cAu cua cong trinh gdm nhiéu loai tiét dién, & day ta chi tinh
toan van khuén cho dim chinh tiét dién 25x70cm; cac dim khéc c6 tiét dién nhé hon
dugc tinh toan va ciu tao tuong ty.

- Van khuén dam ciing sir dung van khudn thép, cac tim van dam duoc twa 1én cac thanh
xa ngang, xa doc, ding gido PAL dé d& xa go.

a. T6 hop van khuén day dam:

- Chiéu dai day dam: 1; =780-(60+80)/2 +22 = 732 (cm)
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1500 1500 1500 1500 1500 A,

ya ya ya Y vy

| | | | 1 wedl |
— ]

o~

SIi 250K1500455 250X1500K55 250K1500x58 260X1500K55 250X1200K5

b _—

) T
K

TO HOP VAN KHUON DAY DAM
- Chiéu dai tinh toan cta ddm 13 7,32m nén st dung 4 tdm chiéu dai 1500x250 va 1 tim
chiéu dai 1200x250 dugc tua 1én cac xa gd ké truc tiép 1én 2 xa gd doc (khoang cach 2 xa
gé doc nay = khoang céach gido PAL =1,5m) con lai bu gS 120mm , 2 xa g6 doc duoc tua
1én gia d& chir U cua hé giao PAL.
Vay mot dam can: 4 tim 250x1500x55va 1 tam 250x1200x55 ,con lai bu gb 120mm
b. Tinh todn van day dam:
bac trung tiét dién cua van day bé rong 250 la: J =27,33 em*; W=6,34cm®
* Xdc dinh tdi trong tdc dung 1én van ddy dam:
- (1: Trong luong ban than van khuén, n;=1,1; g, = 20 kG/m?
0" = ny. ,°.b = 1,1x20x0,25 = 5,5 (kG/m)
01 = 20x0,25 =5 (kG/m)
- gp: Trong lugng bé tong cdt thép dam, hy= 600mm, n,=1,2.
02" = Np.yerer.he.b= 1,2x2600%0,6x0,25= 468 (KG/m)
0.° = 2600 x0,6 x0,25 = 390(kG/m)
- (J3: Tai trong do do bé tong, n3=1,3;
D4 bé tong ddm,san bang may bom, qz = 400 kG/m?.
05" = ns. g5°.b =1,3 x 400x0,25 = 130 (kG/m.)
05 = 400 x0,25 =100 (KG/m)
- (J4: Tai trong do dam bé tong, ns=1,3; g4 = 200 kG/m?
0a" = Ny 020 =1,3 x 200x0,25 = 65 (kG/m)
04° = 200 x0,25 =50 (kG/m)
- Ta thay 5> q, : nén lay qs d¢é tinh toan.
* Tong tai trong tac dung 1én van khuon day dam 13 :
q°= g+ 0.+ 03°= 5 + 390 + 100 =495 (kG/m)
q"=q."+ g+ 05" = 5,5 + 468 + 130 = 603,5 (kG/m)
So do tinh:

750 | 750
1500

Coi van khuon ddy dim nhu dim don gian ké 1én xa gb c6 khoang cach 1a 1= 750mm.
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Goi khoang cach giita 2 xa go 1a 1 o =750 (mm)

- Kiém tra theo diéu kién bén :

o=M_p- 2100 (kG/cm?)
W

t 2 2
M =980T s394 7(kg.cm)
10 10
o= M 34T _ 596 3(kG /cm?) < R = 2100(kG / cm?)
W 645

Vay diéu ki¢n bén cua van khuon thod man .
- Kiém tra diéu kién do vong :
V&1 cong thire cua dam 1ién tuc ta co:

q° x1* 4,95x 75

| 75
T 128xExJ  128x2,1x10°x 22,58

:0,025cm <[f]:4T.O—4T.O—O,1875(:m

Vay van ddy dam thoa man vé do vong.

2.4. Tinh todn, kiém tra xa ngang d van day dam.

a. So do tinh:

- So d6 tinh 1a coi xa gb ngang nhu dam don gian chiu tai trong tap trung dat giira
dam,co géi tua la cac xa g@) doc, nhip 1,2m.

‘ P

L 1200 L

M=P.L/4
b. Tai trong tac dung:
- Tai trong tac dung 1én xa ngang 1a tai phan bé trén bé rong van ddy, coi nhur tai tap
trung dit tai gitta xa gd + trong lwong ban thin xa go.
- Chon tiét dién xa gd ngang 1a : bxh = 8x10 cm.
P g =P+ P,
P,°=q". lyn= 495 0,75 = 371,25 (kG)
P2 = by ng- Nyng-la-Yes = 0,08 X0,1 x1,2 X600 = 5,76 (KG)
-> P ' 4= 371,25 +5,76 = 377,01( kG)
P ttx.ngzpltt + Pztt .
P,"=q". lyn= 603,5 x0,75 = 452,625 (kG)
P2 = Ny ng: Nyng-la-7es= 1,1 0,08 x0,1 x1,2 x600 = 6,336 (KG)
> P = 452,625 + 6,336 = 458,961 (KG)
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n - h¢ s vuot tai, n =1,1.

Byng : chiéu rong tiét dién xa gd ngang.

Nyng : chiéu cao tiét dién xa gd ngang.

l1: Chiéu dai xa gb ngang = 1,2m.

c. Kiém tra d¢ bén va véng ciia xa go ngang:

-Kiém tra do bén: c=M , /W <[0o]

M= Png-ha/4 = 458,961 x1,2/4= 137,68 (kGm) = 13768 (kGcm)

Véi Iy 4 : khoang cach bd tri cac xa doc = 1,2 m.

W =bxh?*/6=8x10°/6=133,33cm’

[o]: Gng suat cho phép ciia gb: [0] =90 (kG/cm?)

->0 = 13768/133,33 = 87,26 (kG/cm?) < [0 ], = 90 (kG/cm?)

-> Thanh xa ngang dam bao d6 bén.

- Kié 5 vOone: Prng e I
iém tra d§ vOong: ¢ — xngxd o[ f]— —xd

48.E.J 400
E: Modun dan hdi cua gb: E = 1,2x10° kG/cm?.
J: Mdmen quén tinh J=b.h%12= 8x10°*/12=666,67 (cm®)

495x107% x120° I 120

= - =0,00223(cm) <[ f | =% ==——=0,3(cm)
48x1,2x10° x 666,67 400 400

—> thanh xa g ngang dam bao do vong.

2.5. Tinh todn, kiém tra xa doc do xa ngang.

a. So' dé tinh:

- So db tinh 1a coi xa g6 doc nhu dam lién tuc chiu tai trong tap trung dat tai géi va gilra
dam, gbi tua 13 cac cay chdng thép, nhip 1,5m.

p ‘p ‘p ‘p ‘p

Z} A &
L 750 L 750 L 750 L 750 4L

S~ 4 ] L

b) Tai trong tac dung:

- Tai trong tac dung 1én xa doc 1a tai trong tap trung dat tai gbi, gitta dam.
- Chon tiét dién xa gd doc 1a : bxh = 10x12 cm.

P =P g 12+ P % xa

P “yixd = bxa. hyd.lx-ves = 0,1%0,12x1,5x600 = 10,8kG)

> P 4= 377,01/2 +10,8 = 199,305 (kG)
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Ptt _Ptt /2+Ptt
x.d— x.ng b.t.x.d

P %htxd = bxa- Nya-ho-ves -n = 0,1x0,12x1,5x600x1,1= 11,88 (KG)
> P 4= 458,961/2 + 11,88 = 241,36 (kG)

n : hé so vuot tai, n =1,1

bug : chiéu rong tiét dién xa gb doc.
hyg : chiu cao tiét dién xa gd doc.
lyo: Chiéu dai doan xa gb doc = 1,5m
c. Kiém tra dé bén va vong ciia xa g6 doc:
-Kiémtrado bén: =M __ /W < [o]
Mnax= P q.1c/4 = 241,36 x1,5/4= 90,51 (kGm) = 9051(kGcm)
Véi 1;: khoang cach gido chéng = 1,5 m.
W =bh?/6=10x12° / 6 = 240cm’
[o]: Gng suat cho phép ciia gb: [0] =90 kG/cm?.
->0 = 9051/240= 37,71 kG/cm’< [ o], = 90 kG/cm?,
-> Thanh xa doc dam bao do bén.
-Kiémtrad@vf)ng: f :L'Ifg[f]: l.
48.E.J 400
E: Modun dan hdi cua gb: E = 1,2x10° (kG/cm?)
J: Mdmen quén tinh J = b.h*/12= 10x12%/12 = 1440 (cm®)

f 199,305x10* x150° . 150

48x1,2 x10° x1440 200~ 200

0,375cm

—> thanh xa g doc dam bao d6 vong.
2.6. Tinh todn van khudn thanh dam:
- Chiéu cao tinh toan ctia van khuon thanh dam 1a: h = hg - hen = 70 -12 = 58 (cm)
- Chiéu dai tinh toan: l; =780-(60+80)/2 +22 = 732 (cm)

1500 1500 1500 1500 1500

f f t 1 f

> o
o=

8060

8
” 300X1800X55 300X1500X85 300X1500X55 300X1800X55 300X1500X55
E 250X1800X55 250X1500X55 250X1500X55 250X1800X55 250X1200X55

5 7320
4

I @mj

16 HOP VAN KHUON THANH DAM
So do tinh: La dam lién tuc chiu tai trong phan bo déu, goi tua 1a cac thanh suon dung dat

vudng goc voi chi€u rong tam van khuon.
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|
10

- Khoang cach b tri cac thanh sudn dimg 1a 1,=0,75m

* Tai trong tdc dung 1én van thanh dam:

+ Tai trong do &p luc ngang cua vira bétong: n;=1,3

"1 = (3. yp.h).by = (1,3x2500%0,48)x0,25 = 390 (KG/m)

q°, = 390/1,3 =300 (kG/m)

+ Hoat tai sinh ra do qua trinh dAm bétong: q' =200 (kG/m?)

g%, = n,. g°.b, = 1,3x200x0,25 = 65 (KG/m)

9, = 65/1,3 =50 (kG/m)

- Tong tai trong tinh toan 1a: q" = q"; + q", = 390+65 = 455 (kG/m)
- Tong tai trong tiéu chuan: q° =0 +q*, = 300450 = 350 (kG/m)
* Kiém tra theo diéu kién bén:

_gxI*  4,55x75°

M max
10

= 2559, 375(kg.cm)

c=—<R=2100 (kG/cm?)

==

o= M 229315 _ 143 60(kG / cm?) < R = 2100(KG / cm?)
W 634

Van khu6n thoa man dieu kién kiém tra vé d¢ bén
- Kiem tra do vong van thanh:
tc 4 4
__aed 3,575 ~0,015(cm) <[ ]= > =0,1875(cm)
128xExJ 128x2,1x10°x27,33. 400
Vay khoang cach gong 1a hop 1y, van khudén dam bao diéu kién vé do vong.

- Chon suon gd tiét dién 5x7 cm,tinh toan d6 bén,dd vong thanh suon twong tu nhu sudn
do van khuon mong.

2.7. Chon cét chéng d& van ddy dam .

Ta c6 tai trong tac dung 1én cot chong dam :

N = 2P", 4 = 2 x241,36 =482,72(kG)

+ La chon gido chong:

- Chiéu cao tang dién hinh 1a 3,3(m), chiéu day san 14 0,12(m), chiéu day véan san I3
0,055(m), chiéu cao xa gd phu 1a 0,1(m), chiéu cao xa gd chinh 13 0,14(m). Chiéu cao can
thiét cua cay chéng san:

Hes = 3,3 -(0,12+0,055+0,1+0,14)= 2885(m)
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- Dung 2 gi4o chdng cao 1,5(m) va 1,2(m), doan ké kich 2 dau 0,185(m)

+ Chiéu cao cot chéng dam :

Heq = 3,3 -(0,7+0,055+0,12+0,08)= 2,345(m)

Dung 2 gido cao 1 (m), doan ké 2 dau 0,345(m)

- Tinh to4n twong tu cho van khudn va cay chdng cho cic dam tiét dién 25x45(cm) & cac
tang khac.

- Kha nang chiu lyc cta gido thép 16n, d6 6n dinh cao, nén khong can kiém tra theo diéu

kién chiu luc.

)

[0 [0 ) oo 0 & ) oo olo
o
of of o
(=
©
ol /g &
™ 1ol lo]
C) = =) =
| 3 |
o
B

1200 1200

oL 3 X il
cButlov,nkhu«ndCmspn

Ghi chu:
1. Van khuon san. 2. Véan khubn goc.
3. Véan thanh dam. 4. Van day dam.
5. Xa g6 ngang d& van san 8x10cm. 6. Xa gob doc d& van san 10x14cm.
7. Nep ding d& van thanh. 8. Thanh chdng xién.
9. Con don. 10. Ban tap.
11. Xa ngang d& day dam 8x10cm. 12. Xa doc d& ddy dam 10x12cm.
13.Gi4o PAL 14. San BTCT

.3- Thiét ké van khudn cot:

a. Toé hop van khuon cot:

- Kich thudc cot ting 6 c6 tiét dién 30x50 cm (cot bién)

- Kich thudc cot ting 6 c6 tiét dién 30x60 cm (cot giira)

—Chiéu cao ¢t can t6 hop van khuon la: Htt = he - hdc = 3,3 - 0,7= 2,6 (m)

- Vi chiéu cao d6 bé tong cot >2m, nén khi ghép van khudn phai dé ctra d6 bé téng. Cira

nay duoc tao ra bang cach: nhic 1 tim van khuon phia trén 1 khoang dung bang khoang
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cach 116 chot ném (300 mm), khi d6 bé tong dén gan miéng 16 thi cho thao chot ném ra

va ha van thanh xuong.

T hop van khudn nhu hinh vé dudi:

600
600

600
300X1200X55
250X1200X55
250X1200X55

600
300X1200X55
300X1200X55
300X1200X55

2700
2700

750
300X1500X55
250X1500X55
250X1500X55

750
300X1500X55
300X1500X55
300X1500X55

750
750

COTBIEN COTGIUA

- Cot bién: dung 4 tAm van khuén kich thudc 250x1500x55 (mm) va 4 tim
250x1200x55(mm) va 2 tam 300x1500x55 va 2 tam 300x1200x55
- Cot gitta: dung 6 tAm van khudn kich thude 300x1500x55 va 6 tim 300x1200x55
b. Kiém tra @6 bén va dé véng cua van khuon:
Theo tiéu chuan thi cong bé tong cdt thép TCVN 4453-95 thi ap luc ngang tac dung 1én
VK c¢6t xac dinh theo cong thuc:
- 4p luc ngang t6i da cua vira bé tong tuoi:
g:" = n.y.H = 1,3.2500.0,75 = 2437,5 (Kg/m?)
(H =0,75m 14 chiéu cao 16p bétong sinh ra ap lyc khi ding dam dui)
g, = 2437,5/1,3 =1875 (Kg/m?)
- Tai trong khi dAm bé téng bang may: q,"° = 200 (Kg/m?)
9," = 1,3x200 =260 (Kg/m®)
- Tai trong phan bd tac dung trén mat mot tAm véan khuén la:
q" = q"; + q%, = 2437,5+ 260= 2697,5 (Kg/m?)
q°= g, + g, = 1875+ 200 = 2075 (Kg/m?)
- Tai trong tac dung 1én tim van khuén bé rong b=300mm 1a:
q", = q"xb = 2697,5 x 0,3= 809,25 (Kg/m)
q° = q“°xb = 2075 x 0,3 = 622,5 (Kg/m)
- Chon gong gém 4 thép L75x45x5 dit cach nhau L= 750 (mm)
* Sor do tinh todn kiém tra :
Coi van khuén cot nhu dam lién tuc chiu tai trong phan bd déu véi cac gdi tua 1a cac
gong cot. Khoang céch gitra cac gong cot la: Ly= 750 (mm)
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Gt

I
A ,Zli, A

750

750

1500

- Kiém tra theo diéu kién bén:
+ M0 men trén nhip cua dam lién tuc la:
M_, = 9% crw
10
Trong d6: R=2100(kG/cm?) 14 cudng d6 cua van khudn kim loai.

W: 1a m6 men khang ubn cua van khuon,véi bé rong 30 cm ta c6: W=6,45 cm®.

_q"xI  8,0925x 75
max 10

Vay khoang cach gong nhu vay dam bao diéu kién bén.

M = 5429,53(kGem) < RW = 2100 6, 45 =13545(kGem) .

- Kiém tra diéu kién on dinh:
qexI*
128x E x J
Trong d6: E 1a M6 dun dan hdi cua thép E = 2,1.10° (kG/ecm?).
J : Mdmen quén tinh cta bé rong van J =28,59 (cm®).

6,225x 75"

+D¢ vong f dugc tinh theo cong thuce: f =

= f = - =0,031(cm).
128x2,1x10° x 28,59
+ Do vong cho phé 'f—il—ix75—018(cm)
i & PhEp: 400 400 ’ '

Ta co: f < [f], Do d6 khoang cach cic suon ngang (géng cot) bang 75 cm la thoa
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@v, nkhu«n cét
@g«ng thbp

@t ng ®
@cey chéeng ®n

2700

IV- PHAN POAN THI CONG.

1- Nguyén tic phan doan thi cong:

- Céan cu vao kha nang cung cép vat tu, thiét bi, thoi han thi cong cong trinh va quan
trong hon cé 14 s6 phan doan t6i thiéu phai dam bao theo bién phap dé ra la khong co gian
doan trong t6 chirc mat béng, phai dam bao cho cac t6 doi lam viéc lién tuc.

- Khéi lugng cong lao dong giita cac phan doan phai bang nhau hodc chénh nhau khong
qua 20%, 1y cong tac bétong lam chuan.

- S6 khu vuc cong tac phai phu hop voi ning sut lao dong cua cac to doi chuyén mon,
dic biét 1a ning suit d6 bétong; khdi luong bétong mot phan doan phai phi hop véi ning
suit may (thiét bi d6 bétong). Déng thoi con dam bao mat béng lao dong dé mat do cong
nhan khong qué cao trén mdt phan khu.

- Ranh gidi gitra cac phan doan phai trung véi mach ngung thi cong.

- Cian cr vao két cdu cong trinh dé c6 khu vuc phu hop ma khong anh hudng dén chat
luong.

- Can clr vao mat bang cong trinh va khdi lugng cong tac, chia mat bang thi cong thanh 4

phan doan nhu hinh v&.
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2- Théng ké khéi lweng cac cong tic cho mét phéan doan:

Loai cong tac Khéi luong Don vi
. Cot 24 m°
Bétong < .
Dam, san 79 m
. Cot 6,98 T
Cot thép ,
Dam, san 14,72 T
) k Cot 247 m°
\Van khuon i .
Dam, san 1387 m

3- Chon may thi cong:

3.1 Chon can truc thap:

- Cong trinh c6 chiéu cao 16n nén dé van chuyén vat tu phuc vu thi cong ta phai st dung
can truc thap. Mit khac do khéi luong bétong trong cac phan doan khong 16n nén ta ciing
sit dung can truc thap dé van chuyén bétong phuc vu cho cong tac do bétdong dam, san,
cot, 18i, vach. Bétong duoc van chuyén bang can truc, d theo phuwong phap thi cong, dé
tranh bétong bi phan ting do trat vira tir trong thung chira ta dung ng mém, dng voi voi
dé din bétong toi vi tri do.

- Can truc thap dugc chon phai dap timg duoc cic yéu cau ki thuat thi cong cong trinh: thi
cong dugc toan bd cong trinh, an toan cho ngudi va can truc trong lac thi cong, kinh té
nhét.

- Cac thong s6 dé lya chon can truc thap:

- Tai trong can nang: Qye

- Chiéu cao nang vat: Hyc

- Ban kinh phuc vu 16n nhat: Rye

al Tinh khéi lwong cau lip trong 1 ca:

- Theo tién d6 thi cong thi trong ngay 1am viéc ning nhit cin truc phai van chuyén
bétong cdt - 101, van khuon dam san, ct thép dam san, bétong dam san cho cac phan
doan khac nhau, do d6 can truc thap duoc chon phai co ning suat phi hop véi cac cong
tac dién ra trong cing ngay do.

- Bé tong dam, san: Q; = 197,5 T (79 m°)

- C6t thép dam, san: Q, = 14,72T (LAy gia tri trung binh)

- Van khudén dam san: Qs, dién tich van khudn can dé thi cong dam san cho tng 6 1a
1387m2, léy trung binh thi dién tich van khuén mot phan doan 346,75m2. Trong lugng
van khuon lﬁy trung binh 20 kG/m’= Q3 =346,75x20=6935 kG = 6,935 T.
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- Téng khdi lwong cau lap trong mot ca: Q = Qq + Q, + Q3 = 197,5 + 14,72 + 6,935 =
219,15(T).

-

Il c«ng tronh

38300

[ r lablb, 20400 |

- Stre truc yéu cau ddi véi mot 1an cau: Q*° = 5T, trong lwong bétong va thung chira véi
dung tich thing chon Vipyn, = 0,8m°.

b/ Tinh chiéu cao ning ha vit:

HY® = Hey + Hy + He + Hy (M)

Trong do :

H,: Chiéu cao cua cong trinh; Hy = 38,3m

H.i: Khoang an toan; Hy = 1m

Hc: Chiéu cao ciu kién ciu lép; He = 2m

H,: Chiéu cao thiét bi treo budc; H;= 1,5m
Vay chiéu cao can thiét ctia can truc 14 :
H*=38,3+1+2+15=428(m)
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c/ Tinh tam véi cua can truc: R’®

18400

52400

2

-Xac dinh khoang cach dén hai diém xa nhat & cac goc cong trinh: R = \/( B+S )2 + [%)
Trong do:
L = 52,4m: Chiéu dai ctia nha.
B = 18,4 m: Bé rong cta nha.
S=r+by+by+a=6+0,3+12+1,5=9m. Khodng cach tir tim quay cua can truc dén
mép cdng trinh.

r = 6m: Khoang cach tir tam can truc téi cac diém tua cia can truc trén nén.

by =1,2m: Chiéu rong ctia dan gido.

bo = 0,3m: Khoang céch tir giao dén mép cong trinh.

a = 1,5m: Khoang céch an toan.

2
Vay: R, 2\/(%} +(18,4+9)" = 37,91m.

- Ta chon cén truc thap co doi trong trén cao ma hi¢u TOPKIT MD250 “matic” ciia hang
Potain.

* Cac thong s6 ky thuat ciia can truc:

- Chiéu cao nang 16n nhat: H = 59,8 m

- TAm v6i 16n nhét: Rya =50 m

- Trong lugng nang: Qmax= 12 Tén, Qmin=3.5 Tén.

- Van tdc nang: V, = 60 m/phut (1iy trung binh).

- Van tdc quay: V4 = 0,7 vong/ phut .
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- Van toc di chuyén xe con: Vg = 58 m/pht .

Tinh ndng lam viéc:

R(m) 214 127 |29 |31 |33 |35 |37 (39 |41 |43 |43.6 |45 |48

Q(T) 12 110.7 {98 |91 (84 |79 |74 |69 |65 |61 |6 6 6

d/ Kiém tra ning sudt ciia can truc thdp:

Ning suat tinh toan ctia cin truc chinh 13 ning suit d6 bétong cta nd va dugce tinh theo
cong thire:Ng = 7.Ny.K,.Ks (m*/ca)

Trong do:

- Ny 12 nang suat k¥ thuat db bétong cua can truc (m*/h)

- K, 1a hé sb sir dung can truc theo thoi gian. Voi can truc thap K, = 0,85.

- K3 1a hé 6 sir dung theo mirc do kho dd cua két cau:

Kz = 0,8 voi1 san suon

Kz =0,75 voi cot vach

Tinh ning suat k¥ thuat cta can truc thap:

Ning suat k¥ thuat d6 bé tong ctia can truc tinh theo cong thirc:

Ny = Q.n . Ky

Trong do:

- Q 1a dung tich thing dung vira bétong: Q = 1,0m”.

- Ky: Hé sb st dung can truc theo strc nang khi lam viéc véi ma hang ¢d dinh, léiy Ki=1

. , o 60
- Ny: 1a s6 chu ki d6 bétong trong 1 gid. N, = —
ck

Vi Te 12 thoi gian 1 chu ki d6 bétong (phit): T 4= T+ T,
S, 39,5

n

V. 40

n

Tnéng = =0,9875~=1 (phl:lt)

(Sn 12 Khoang cach tir mat dat dén san mai S, = 38,3 + 1,2 = 39,5 (m)
T ha :Tnéng =1 (phﬂt)
2xa 2x180°
T quay = 2. T = wy
i “ T 360° x v 360° % 0,7

quay

=1,43 (phut) (Gia thiét quay 180°).

= T, =1+ 1,43 + 1 = 3,43 (phit).

- T, 1a thoi gian thi cong thu cong gdm: Thoi gian méc va théo cau, thoi gian trat vira
bétong. Lay T, =2 phut.

= T = 3,43 + 2 = 5,43 (phut).

=90 00 41 05mey
T, 543
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Vay: Ny = Q .Ny.K; = 0,8 x11,05 x1 = 8,84 (m°/ca).
- Nang suét sir dung can truc la:
N, = 7.N¢.K, .K3 =7 x8,84 x0,85 x0,8 = 42,08 (m°/ca).
- Khéi luong twong tmg 1a: Q = 42,08 x2,5 = 105,2(T/ca)
Vay nang suit phuc vu cua can truc dam bao véan chuyén vita bétdng va cac vat tu khac
cung cip cho qua trinh thi cdng cong trinh.
3.2. Chon vdn thang vdn chuyén:
Dbi voi mot cong trinh thi cong dé dam bao an toan doi hoi phai ¢6 2 vén thang :
+ Van thang van chuyén vat lidu.
+ Van thang van chuyén nguoi 1én cao.

a/ Van thang nang vat liéu:

- Nhiém vu chu yéu cua van thang nang vat li¢u la van chuyén cac loai vat liéu roi1 g@)m:
gach x4y, vira xdy, vita trat, vita lang nén, gach lat nén phuc vu thi cong.

Chon thing tai phu thudc vao cac yéu tb sau:

+ Chiéu cao 16n nhét can nang vat: Tinh dén c6t san tang ki thuat 1a 32,4m.

+ Tai trong nang dam bao thi cong.

# Khéi lwong gach xay va vita xdy mdi ngay:

Theo tinh toan & trén tong khdi luong xay cua mdi tang 13 153,24m® thue hién trong 6
ngdy (2 phan doan), trung binh mdi ngay xay 25,54m° twong dwong trong luong:

Qgaen = 25,54.1,8 = 46 Tan.

3% Khoi lugng gach lat mdi ngay:

Téng dién tich 1at mdi tang 13 860 m?, thyuc hién trong 6 ngay, trung binh mdi ngay 143m?
twong duong: Qguch men = 143 x44 = 6,3 T4n. (Gach men q = 44 kG/m?).

3% Khoi luong vira 1at nén mdi ngay:

-Bé day cua vira lat nén 1a 2cm = Khdi luong vira lat: 143 x0,02 = 2,86m’

Tuong duong Qg = 2,86x1,8 = 5,15 Tan.

3% Khoi lugng vira trat trong mdi ngay:

- Téng dién tich trat trong ciia mdi ting 1a 2808 m?, thuc hién trong 6 ngiy, trung binh
mdi ngay 468m®, bé day 16p trat 1a 1,5cm.

- Khdi lugng vira twong tng Qg wse = 468x0,015x1,8 = 12,6 Tan.

Vay tong khdi lugng cin nang: Q° =46 + 6,3 + 5,15 + 12,6 = 70,05 T4n.

Cin ¢ vao chiéu cao cong trinh va khéi luong van chuyén trong ngdy ta chon céc loai
van thang sau:

- Méy TP-12van chuyén vat liéu co cac dic tinh :

P06 cao nang: H=27m.
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Strc nang: Q =0,5T.
Tam véi: R = 1,3m.
Vian toc nang: v = 3m/s.
Cong suat dong co: P =2,5 kW.
3#%Tinh ning sudt may van thing: N = Q.n.k.ky (T/ca)
Trong do:
n = 3600/Tg: SO luot van chuyén trong mot gio.
T=ti+th+tz3+1,
t;=30(s): Thoi gian dua vat vao thang.
t, =25,2/3 = 8,4(s): Thoi gian nang ha hang.
t; = 30(s): Thoi gian chuyén hang.
t; = 8,4(s): Thot gian ha hang.
T=t1+t, +t3+t,==76,8 (3)
—n = 3600/76,8 = 47 (lan/h)
k =0,65: Hé s6 st dung tai trong.
Kig = 0,6: H¢ s6 str dung thoi gian.
- Nang suat thuc:
N =0,5 x47 x0,65 x0,6 = 9,16 (Tan/h)
Nea = 8 9,16 = 73,32 (Tén/ca) > Q¥ = 70,05 T4n.
- Vay van thang TP-12 du kha nang van chuyén vat liéu phuc vu thi cong.

b/ Van thang cho nguoi:

+ Chon may PGX 800- 40 van chuyén nguoi co cac dic tinh sau:
Stcnang: Q=0,5T

D0 cao nang: H=40 m

Tam v6i: R =2m

Vian toc nang: v = 16m/s

Cong suat dong co: P =3,7 kW.

Chiéu cao ciia cong trinh dén san tang k¥ thuat 1a 32,4 m.

3.3 Chon may tron vira:

+ Khdi luong vira xay 1 ca:

Mot ca can thyc hién xdy 25,54m° tuong, theo dinh muc xay tuong cit 1m® tudng can
0,29 m°® vira.

— Khéi luong vira xdy tuong trong 1 ca 1a: 25,54x0,29 = 7,4 m®.
+ Khoi lugng vira lat nén trong 1 ca:

M3i ca lat 143m? nén, bé day vira lat 1a 2cm
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= Khéi lugng vira 4t nén: 143 x0,02 = 2,86m>

+ Khoi luong vira trat trong 1 ca:

Mot ngay trat 468 m?, bé day 16p trat 1a 1,5cm

— Khéi lwong vira trat trong mot ca 1a: 468x0,015= 7 m°.

Viay téng khdi lugng vira can tron trong mot ngay la: V=74+286+7= 17,26(m3).

- Chon loai may tron vira SB — 97A c6 cac thong s ki thuat sau:

Céc thong 30 Pon vi Gia tri

Dung tich hinh hoc I 325

Dung tich xuét li¢u | 250

Téc d6 quay Vong/phat 32

Cong suat dong co kW 55

Chiéu dai, rong, cao m 1,845x2,13x2,225
Trong luong T 0,18

- Tinh nang suat may tron vira theo cong thuc: N = V.Ky.n.Kyg
Trong do6:
Ky = 0,75 hé sb xuét liéu.
n: S6 mé tron thuc hién trong 1 gio: n= 3600 / Ty.
CO: Tek= tggvaot twon™t tasra= 20 + 150 + 20 = 190 (s)
- S6 mé tron thyc hién trong 1 gio: n=3600/190 = 19 (mé/h).
Kig=0,88 1a h¢ s6 str dung thoi gian.
Vay ning suat ciia may tron la:
N = 0,325 x0,75 x19 x0,8 = 3,7 (m*/h)
- Ning suat 1 ca may tron duge: Ng, = 8 X 3,7 = 29,6 (m3/ca).
Vay may tron vita SB —133 dam bao ning suat yéu cau.
3.4.Chon may dam bétong:
Dung may dam dui dé dam bétong 161, vach, cot, dam va may dam ban dé dam bétong
san va cau thang. Can cr vao khdi lugng bétong thi cong trong mot ngay ma quyét dinh
chon may dam bétong thich hop.

a/ Chon méy dam dui.

Chon may dam dui phuc vu cong tac bé tong cot, 101, dam.
Khéi lugng bétdng cot, 161 can dam 16n nhat trong mot ca lam viéc 1a: 17,64 x2 =35,28
(m*/ca). Khdi luong bétong dam, san: 66,67 (m>/ca).
Chon may dam dui loai: U-50, c6 cac théng sé k¥ thuat nhu sau :
+ Thoi gian dam bé tong: 30s
+ Ban kinh tac dung: 30 cm.
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+ Chiéu sdu 16p dam: 25 cm.

+ Ban kinh anh hudng: 60 cm.

Ning suat may ddm xéac dinh theo cong thirc: N = 2 k.ry>.d.3600/(t; + t,).

Trong do :

Io: Ban kinh anh hudng ctua dam; ro = 60 cm = 0,6m.

d: Chiéu day 16p bé tong can dam; d = 0,2 + 0,3m

t;: Thoi gian dam bétong; t; = 30 s.

t,: Thoi gian di chuyén dam; t, = 6.

k: Hé s6 sur dung k = 0,85

- Ning suat 1am viéc ctia may trong 1 gio:

N = 2 x0,85 x0,6% x0,25 x3600/(30+6) = 15,3 (m*/h)

- Ning suat 1am viéc ctia may trong 1 ca:

N¢, = 15,3%8 = 122,4m°%[ca.
Thue té thi cong can dung it nhat 2 may dam dé phuc vu cho viéc dim bétong.
Vay dé dam bétong cot, vach, 15i ta chon dung 2 may dam dui loai U-50.

b. Chon may dam ban.

Chon may dam ban phuc vu cho cong tac thi cong bé tong san.
- Khéi luong thi cong béténg dam, san mot ca 16n nhét 1a: 66,67 m’.
Chon may dam U7, c¢6 cac théng s k¥ thuat sau :
+ Thoi gian dam mot chd: 50 (s).
+ Bén kinh tac dung ctia ddm: 20 + 30 cm.
+ Chiéu day 16p ¢am: 10 + 30 cm.
+ Nang sudt 5+ 7 m%h, hay 28 + 39,2 m®ca.
Vay voi khdi luong bétong 1a 66,67m3, ta chon 2 may dam ban U7 dé phuc vu thi cong.
3.5. Chon 6t ché béténg thiong pham:
Chon xe van chuyén bétong loai SB - 92B ¢6 cac thong sb ki thuat sau:
+ Dung tich thung trén: q = 6 m>, lay qz=5 m°
+ Otd co s0: KAMAZ - 5511.
+ Dung tich thing nuéc: 0,75 m®.
+ Cong suat dong co: 40 KW.
+ Téc d6 quay thung tron: (9 -14,5) vong/phdit.
+ P9 cao do vat liéu vao: 3,5 m.
+ Thoi gian d6 bé tong ra: t = 10 phut.
+ Trong luong xe (c6 bétdng): 21,85 T.
+ Van téc trung binh: v = 30 km/h.
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Gia thiét tram tron cach cong trinh 10 km. Ta c6 chu ky lam viéc cua xe:
Tk = Tonan 2. Tchay + Tag + Teno -

Trong d6: Typan = 10 phit; Tgs= 10 phut; Tee = 10 phut.

Tenay = (10/30) x60 = 20 phut.
= T =10 + 2 x20 + 10 + 10 = 70 (phat).
- S6 chuyén xe, 1 xe chay trong 1 ca: m = 8 x0,85 x60/T¢ = 8 X0,85 x60/70 = 6 (chuyén).
(0,85: Hé sb st dung thoi gian.)
- S6 xe chd bétong can thiét 13: n = 66,67/(5x6) = 3 (chiéc).
Pé dam bao viée cung cip bétong cho qua trinh thi cong duoc lién tuc, can truc khong
phai cho doi thi ta chon 3 xe 6t6 dé van chuyén bétong, mdi xe chay 2 chuyén.

4- Bién phap k¥ thuat thi cong.

Cong trinh 14 nha cao tang, khung bé tong cbt thép két hop vai vach chiu luc nén
viéc thi cong rat phtrc tap va ton nhiéu thoi gian, nhan lyc, vat luc, doi hoi phai cé su
giam sat chat ché cia cac can bd thi cong.

4.1. Bién phap thi cong cot, vach

a/ Xac dinh tim, truc cot.

Dung 2 may kinh vi dat theo 2 phuong vuong goc dé dinh vi vi tri tim cot cia cot,
cac truc cua vach ctirng va cac moc dat van khuodn, son va danh dau cac vi tri nay
deé cac to, doi thi cong dé dang xac dinh chinh xac cac mdc, vi tri yéu cau,

b/ Lip dung cét thép

- Yéu cau cta cdt thép dung dé thi cong 1a:

+ C6t thép phai duoc dung ding s6 liéu, ching loai, duong kinh, kich thudc, s6 luong.

+ Cbt thép phai sach, khong han ri, khong dinh ban, dic biét 1a ddu md,
+ Khi gia cong: Cit, udn, kéo han cbt thép tranh khong 1am thay doi tinh chét co 1y cua
cot thép.
- Lip dung cbt thép:
Cbt thép dugc gia cong & phia dudi, cat uén theo ding hinh dang va kich thude thiét ké,
xép dat theo timg chung loai, budc thanh bé dé thuan tién cho viéc dung can cau van
chuyén 18n vi tri lap dat.
- Dé thi cong cdt thuan tién, qua trinh bude cot thép phai duogc thuc hién trude khi ghép
van khuon ,Cét thép duoc budc bing cac diy thép mém & = Imm, cac khoang ndi phai
dung yéu cau k¥ thut ,Phai dung cac con ké bang bé tong nham dam bao vi tri va chiéu
day 16p bao vé cho cot thép.
- Nbi cbt thép (budc hodc han) theo tiéu chuan thiét ké: Trén mot mat cat ngang khong

nbi qua 25% dién tich tong cong cua cbt thép chiu luc voi thép tron tron va khong qua
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50% véi thép co gd . Chiéu dai ndi bujc theo TCVN 4453-95 va khong nhé hon 250mm
voi thép chiu kéo va 200mm vai thép chiu nén,

- Viéc lap dung cbt thép phai dam bao:

+ Céc bo phan ldp dung trude khong gay anh huong, can tré dén cac bo phan lip dung
Sau

+ C6 bién phap giit 6n dinh vi tri cot thép, dam bao khong bién dang trong qua trinh thi
cong

+ Sau khi 16ng va budc xong ¢t dai, ¢d dinh tam ta lép van khuon cot,

c. Ghép van khuon cot.

- Yéu cau chung;
+ Pam bao dung hinh dang, kich thudc theo yéu cau thiét ké.
+ Pam bao do bén virng 6n dinh trong khi thi cong.
+Pam bao do kin khit, thao d& dé dang.
- Bién phap: Do lip van khuon sau khi dat cot thép nén trude khi ghép van khudn can
lam vé sinh chan cot, chan vach.
+ Ta dd trude mot doan cdt co chiéu cao 10-15 cm dé lam gia, ghép van khuodn dugce
chinh xac.
+ Van khuon cdt dugce gia cong theo tirng mang theo kich thudc cot ,Ghép hop 3 mait,
ludn hop van khuodn vao cot da duoc dit cot thép sau d6 lap tiép mat con lai,
+ Dung gong dé ¢6 dinh hop van, khoang cach cac gong theo tinh todn,
+ Piéu chinh lai vi trf tim ¢t va 6n dinh cot bang cac thanh chéng xién co ren diéu chinh
va cac day neo,
d. Cong tdc bé tong cot.

Truée khi d6 bé tong cot vach ta kiém tra lai 1an cudi van khuén, cdt thép cot, vach va
lam v¢ sinh sach s€&, Phai tu¢i nudc xi mang ¢ dudi chan cdt, vach trude dé tao su bam
dinh tbt. Bé tong dung dé thi cong 13 bé tong thuong phdm mua cia cac cong ty bé tong
dugc chd dén cong truong bang xe chuyén dung, Vi vy dé dam bao viée db bé tong
duoc lién tuc, kip thoi, phai khao sat trude duoc tuyén duong t8i wu cho xe chd bé tong
di , Ngoai ra, vi cong trinh thi cong trong thanh phd nén thoi diém do bé tong phai dugc
tinh toan trudc sao cho viéc thi cong bé tong khong bi ngimg, ngat doan do anh huéng
ctia cac phuong tién giao thong di lai can trd su van chuyén bé tong. Pic biét tranh cac
gid cao diém hay gay tic duong...

Viéc van chuyén va db bé tong tai cong trudong duoc thuc hi¢n bﬁng can truc thap co

nhugc diém 1a toc do cham, nang suat thap. Do d6 mudn st dung c6 hi¢u qua vi¢c do bé
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t6ng bang can truc thap phai to churc that tdt, cong tac chuan bi phai day du, khong dé can
truc phai cho doi.

Tai dau tap két vira bé tong: Vira bé tong dugc xe chd bé tong ché dén va db vao thing
chura vita (dung tich 0,8m?®). St dung it nhit 2 thung chira vira dé trong khi cin truc céu
thung nay thi nap vita vao cho thung kia. Khi can truc ha thung thir nhat xudng thao méc
ciu ra thi thung thir hai d3 sin sang c6 thé moc ciu vao va cau dugc ludn, khong phai cho
doi .Phai chuan bi mit bang va cong nhan dé diéu chinh ha thung xubng dng vi tri, thao
1ap méc cau duoc nhanh.

Tai dau dd bé tong: Phai c6 sy nhip nhang va in khép gitra ngudi dd bé tong va nguoi 1i
cau. Pau tién 1a dinh vi vi tri d6 bé tong clia thung vita dang cau 1én, sau d6 1a cach do
nhu thé nao, d6 mot chd hay nhiéu vj tri, d6 déy hay méng, pham vi dd vira bé tong ,Viéc
nay dugc thyc hién nho sy diéu khién ciia mot ngudi huéng dan cau,

Thung chira vira bé tong c6 co ché nap bé tong vao va do bé tong ra riéng biét, diéu khién
dé dang.Cong nhan do bé tong dung trén cc san cong tac thuc hién viéc do bé tong,

Pé tang kha ning thao tac va dua bé tong xudng gan vi tri d6, tranh cho bé tong bi phan
téng khi ro1 tu do tir 0 cao hon 3,5m xuéng, c6 thé lép thém cac thiét bi phu nhu phéu
dd, 6ng vOl1 VoI, éng vai bat, 6ng cao su...

Bé tong duoc d6 thanh timg 16p, chidu day mdi 16p d6 30-40cm, ddm k¥ bang dam dui
sau d6 méi do 16p bé tong tiép theo

Mach ngimng khi thi cong bé tong dam san: Khi thi cong bé tong, ta b tri cac mach
ngung tai vi tri c6 noi lyc bé. Pdi voi dam san,ta bd tri mach ngung tai diém cach géi tua

mot khoang bang 1/4 nhip cta cu kién do.

HUGNG B8 BE TONG

e

MACH NGUNG DE BUNG

N
s
¢
)= iz
S5 Z E
DAM DUI =

Khi d6 ciing nhu khi dam bé tong can chii y khong gay va dap lam sai 1éch vi tri cot thép,
Khi d6 bé tong xong can lam vé sinh sach s& thung chtra bé tong dé chuan bi cho 1an dd
Sau..

ChU y: Phai kiém tra lai chit lugng va d6 sut cta bé tong trude khi st dung

e. Cong tac thao van khubn
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Van khuon c¢dt, vach 1a loai van khudn khong chiu lyc do d6 sau khi do bé tong duoc 2
ngay ta tién hanh thao van khuén cot, vach...

Thao van khudn cot xong méi lép van khuon dam, san, vi vay khi thao van khuon ct
ta dé lai mot phan phia trén dau cot (nhu trong thiét ké) dé lién két véi van khudn dam,
Van khudn dugce thao theo nguyén tic: “Cai nao lap trude thi thao sau, cai nao lap sau thi
thao trudce.”

Viéc tach, cay van khuon ra khoi bé tong phai dugc thyc hién mot cach can than tranh
lam hong van khu6n va lam st mé bé tong.

Dé théo d& van khuon duoc dé dang, ngudi ta ding cac don nhé dinh, kim, xa beng va
nhirng thiét bi khac.

* Ch( y: can nghién ctru k sy truyén luc trong hé van khudn d3 lip dé thao d& dugc an
toan.

4.2. Bién phdp thi cong dam, san.

a/ Lap dung van khuén dam, san.

Lap hé gido PAL theo trinh ty:

+ Dit bo kich (gom dé va kich) lién két cac bo kich voi nhau bang giang
ngang va giang chéo,
+ Lap dung khung gido vao ting bo kich.
+ Lap cac thanh gidng ngang va chéo.
+ Long khdp ndi va 1am chit bang chédt giita khdp ndi, cac khung duoc chong téi vi tri
thiét ké.
+ Piéu chinh do cao cta hé gido bang kich.
Sau d6 tién hanh dat cac van day, van thanh, van san.
Kiém tra lai d6 bang phang va kin thit ctia khuén.

b/ Cong tac kiém tra cot thép dam, san va tién hanh dé bé tong.

Trude khi do bé tong can kiém tra lai xem c6t thép da du ) luong, ding chung loai,
dang vi tri hay chua, vé sinh et thép, tudi1 nude cho 4m bé mat van khuon,

Db bé tong bang can tryc thap twong tu nhu khi thi cong bé téng cot ,Dam bé tong
san bang dam ban va dam bé tong dam bang dam dui,
Viéc ngimng d6 bé tong phai dam bao ding mach nging thiét ké.
Trude khi d6 bé tong phan khu tiép theo can 1am vé sinh mach ngung, lam nham, tudi
nuéc xi ming dé ting do dinh két rdi méi db bé tong,

¢/ Cong tac bao duwong bé tong va thao van khuon.

Bé tong sau khi d6 phai c6 quy trinh bao dudng hop 1y, phai giit am it nhat 1a 7 ngay dém

Hai ngay dau ctr 2 gio ddng hd tudi nude mot lan. Lan dau tudi sau khi d6 bé tong 4 -7
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gid . Nhitng ngay sau khoang 3-10 gid tudi mot lan tuy theo nhiét d6 khong khi (nhiét do
cang cao cang tudi nhiéu, cang thp cang tudi it). Viéc di lai trén bé tong chi cho phép
khi bé tong dat cuong do 24kG/cm? (mua hé tir 1-2 ngay, mua dong 3 ngay).

Viéc thao van khudn duoc tién hanh khi bé tong dat 100% cudng do thiét ké (khoang 24
ngay voi nhiét do 20°C) ,(Dam nhip 7+-8m)

Thao van khuén theo cac nguyén tic nhu di n6i & phan thio van khuon cot,

4.3. Bién phdp thi céng phan mdi.

Sau khi d6 xong bé tong chiu luc san mai, tum ta tién hanh xay tudng mai tiép tuc 1a cac
cong tac trat va son tuong mai. Cac cong viéc nay phai hoan thanh trudce khi quét son
tang mai dé tranh 1am ban tuong phia dudi.

4.4. Bién phdp thi ¢éng phan hoan thién céng trinh.

Cong tac hoan thién cong trinh bao gom cic cong tac: Xay tudng, lap khung cira, dién
nude, thiét bi vé sinh, trat tuong, lép tran, 14t nén, quét son.

a. Cong tac xay twong.

Trong cong trinh nay theo chiéu cao burc tudng ta chia ra thanh hai loai tudng : tudng
do kinh va tuong khong do kinh,

Véi tudng d& kinh, theo kién trac chi cao 1,2 m do d6 chi can xay 1 dot. Tuong
khong d& kinh duoc x4y thanh ting dot, v4i cong trinh nay tang dién hinh cao 3,6m tirc
la tuong cao (3,6 - 0,6) = 3m ta chia lam 2 dot theo chiéu cao, mdi dot cao 1,5m.

Khéi xay phai dugc dam bao yéu cau ngang bang, ding thang mit phang, goc vudng,
mach khong tring khéi xay dic chic.

Trude khi x4y, gach phai duoc tudi nude ki dé khong xay ra hién tugng gach hut nude tir
vira xay.

X4y tuong cao 16n hon 2m ta bat dau sir dung dan gido.

Trude khi xdy tudng can chudn bi: dao x4y, bay xay, xéng rai vira, nivo, qua doi, thudc
tam, thude do gbc vudng va mo cing day.

b. Conq tac trat.

Sau khi tuong xay kho thi méi tién hanh trat vi néu trat som thi do vira trat mau dong
clirmg hon vui xay sé gdy anh hudng toi viéc dong cimg cua vita xy, xuat hién vét nut,
Dé dam bao vira trat bam chic thi mach vita I1dm sdu 10mm ,Véi cot, vach trude khi trat
phai tao mat nham bang cach quét phi mot 16p nude xi ming,

Khi trat phai kiém tra do bang phang, d6 nhan ciia tuong bang day doi, thudc va nivo,

- Trinh tu trat: Trat trong tir dudi 1én,trat ngoai tir trén xubng

Trat tuong chia l[am 2 16p: 16p vay va 16p do,

+ Lp trat vay: day khoang 0,5-1,0cm khong can xoa phing
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+ Lop trat hoan thién: day khoang 1,0cm tién hanh trat sau khi 16p vay da kho cung,
Mach ngung trat vuong goc vaoi tuong.

c. Cong tac lat nén san.

Dit uém thir cac vién gach theo 2 chiéu ctia 6 san, néu thira thi phai diéu chinh dén
vé 1 phia hay 2 phia sao cho dep ,Sau khi d3 1am xong cac buéc kiém tra goc vudng va
wom thir ta dit cb dinh, 4 vién gach ¢ 4 goc, cing day theo 2 chiéu dé can chinh cac vién
con lai,

Lat cac hang gach theo chu vi 6 san dé 1dy mdc chuan cho cic vién gach phia trong, kiém
tra bang phing cia san bang nivo,

Tién hanh bat mach bang vira xi mang trang hoa thanh nudc sao cho xi mang lap day
mach ,sau do lau sach xi mang bam trén bé mat gach,

Gach dugc 14t tir trong ra ngoai dé tranh ddm 1én gach khi vita méi lat xong,

Lat xong mdi 6 san nén, tranh di lai ngay dé cho vira lat dong ctimg ,Khi can di lai thi
phai bac van,

d. Cong tdac quét son.

Sau khi mat trat kho hoan toan thi mdi tién hanh quét voi (khoang 5-6 ngay) ,Voi
duogc quét thanh 2 16p: 16p 16t va 16p mat ,

Lé6p 16t 1a nude voi sira mau tring ,Lop mit 1a 16p ve mau duogc pha tir voi sita, nudc va
ve mau tao thanh mau can pha ,Lép ve mau duoc quét sau khi 16p 16t da kho,

Cong tac quét voi chi dam bao yéu cau khi mau mang tudng dong nhat, déu, phang min
va khong c6 vét loang 16.Viéc quét voi trong nha duoc thuc hién tir ting 1 dén tAng mai

con quét voi ngoai nha dugc thuc hién tir tang mai xudng tang 1.
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CHUONG 3. LAP TIEN PO THI CONG

o Dé thé hién tiét dién thi cong ta c6 ba phwong dn ( ¢é ba cdch thé hién ) sau:
+ So dd ngang: ta chi biét vé mit thoi gian ma khong biét vé& khong gian cua tién do thi
cong. Viéc diéu chi nhan luc trong so dd ngang gip nhiéu khé khan.
+ S0 dd xién : ta c6 thé biét ca thong sd khong gian, thoi gian ciia tién do thi cong. Tuy
nhién nhuoc diém khé thé hién mot sb cong viéc, kho bd tri nhan luc mdt cach diéu hoa
va lién tuc.
+ So dd mang: Tinh toan phirc tap nhiéu cong sirc mic du c6 rat nhiéu vu diém.
Phan tich va theo gido vién hudng din em chon cach thé hién tién do bang so do ngang:
|- LAP BANG KHOI LUQONG CONG VIEC
1-Khdi lwong cong viéc phan méng.
a-Khoéi Lwong coc ép
-Xem bang 1-1: Khéi lugng ép coc
Tong khoi lugng ép coc: 7008 m
b-Khoi heong dat dao méng
-Xem bang 1.2-Khéi luong dao dat
Téng khdi lugng dao may: 2207 m?
Téng khdi lwong dao tha cong: 34 m?
c-Khoi lwong bé tong ddp dau coc
-Xem bang 1.3- Cong tac pha bé tong dau coc
Khéi lugng pha bé tong dau coc:15,768 m3
d-khoi lwong bé téng 16t mong
-Xem bang 1.4 —-Khdi lugng bé tong 16t mong
Khéi luong bé tong 16t méng :46,515 m3

e-Gia cong cot thép mong

Tang Tén cau kién | Khoi lwong bt | Ham lwong | Khéi luong ¢t thép
Phan mong mong 296.48 130 10158.72Kg
giang mong 96.6 200 4356Kg

Khoi luong cot thép mong: 145 T
f-Khoi lrong VK méng

-Xem bang 1.6-Khéi luong VK méng
Téng khéi lugng van khudn : 899,99m?2
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Khéi lwong van khuén cb cot: 139,92m?2
g-Khéi lwong BT mong
-Xem bang 1.7-Khéi lwong bé tong moéng
Téng khdi luvong bé tong moéng:360,99 m3
h-Xdy twong méng,lap ddt va tén nén
Tudng x4y trén dam :55,21 m3
Khéi lwong dap 14p:747 m3

2- Khéi lwgng cac cong viéc phan than

a- Khoi lieong bé tong va véin khudn cot,vach TM

Bang. théng ké khéi lwong bé tong cot vach TM

\ S6 V tang
Tang Cot a(m) b(m) | h(m) V(m3)
lugng (m3)
Cl 0.6 0.3 3.3 26 15.44
C2 0.7 0.3 3.3 23 15.94
Tang 1-3 C3 0.3 0.3 3.3 35 10.40 52.55
C4 0.6 0.6 3.3 4 4.75
V tm 7.6 024 | 33 6.02
Cl 0.6 0.3 3.9 26 18.25
C2 0.7 0.3 3.9 23 18.84
Tang 2 C3 0.3 0.3 3.9 35 12.29 62.10
C4 0.6 0.6 3.9 4 5.62
V tm 7.6 024 | 39 7.11
Cl 0.5 0.3 3.3 26 12.87
Thng 4.7 C2 0.6 0.3 3.3 23 13.66 33.74
C3 0.3 0.3 3.3 4 1.19
V tm 7.6 024 | 33 6.02
Cl 0.4 0.3 3.3 26 10.30
Ting 8-10 C2 0.5 0.3 3.3 23 11.39 28.89
C3 0.3 0.3 3.3 4 1.19
V tm 7.6 024 | 33 6.02
Tang C3 0.3 0.3 3 11 2.97 6 44
Thuong V tm 7.6 0.24 3 1 5.47
Téng 185.72
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Bang. thong ké khéi lwong van khudn cot vach TM

Ting cor | am [ b | hem | 0 | sm2)  tang
lugng (m2)
CL | 06 | 03 | 33 | 26 | 15444
C2 | 07 | 03 | 33 | 23 | 15180
Ting1-3 | C3 | 03 | 03 | 33 | 35 | 13860 | 47652

C4 | 06 | 06 | 33 | 4 | 3168
Vitm | 76 | 024 | 33 | 1 | 51744

ClL | 06 | 03 | 39 | 26 | 18252

C2 0.7 0.3 3.9 23 179.40

Tang2 563.16
C3 03 | 03 3.9 35 163.80
C4 06 | 06 3.9 4 37.44
V tm 76 | 024 | 39 1 61.15

Cl 05 | 03 3.3 26 137.28
3 C2 06 | 03 3.3 23 136.62
Tang4-7 289.74
C3 03 | 03 3.3 4 15.84
V tm 76 | 024 | 3.3 1 51.74
C1 04 | 03 3.3 26 120.12

C2 0.5 0.3 3.3 23 121.44

Tang8-10 257.40
C3 03 | 03 | 33 4 15.84
Vtm | 76 | 024 | 33 1 51.74
Tang C3 03 | 03 3 11 39.60
Thuong | Vtm | 76 | 024 | 3 1 47.04
Tong 1586.82

b- Khoi lrong bé tong va van khudn dam ,san
theng k@ khei [-ingb?t«ngsun,dCm
Jn DGn yStD
TQg
Sm2) | H(m) | V(m3) 277| B(m) | H(m) | V(m3) | (m3)
TChg 1-3 9612 025 2403] 19372 025 060 29.06] 269.36

TQwg4->10 | 7236 025 1809 19372 025 060 29.06 209.96
TGhg Tum 1296 022] 28512 6572 025 040 6.57 35.08
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théng k2 dibht¥hv, nkhu«n spn,dCm

Ll o Y D O o
TQg 1-3 961.2 277 0.25 0.60 401.65 1362.85
TGg4->10 | 7236| 193.72 0.25 0.60 280.89 1004.49
TChg Tum 129.6 65.72 0.25 0.40 69.01 198.61

c- Khoi lwong bé tong va vdan khudn thang bo
Bang . THONG KE KHOI LUQONG BE TONG CAU THANG
CK a|b|d 50 V(m3) TangV(m3)
luong
THANG BO 1
Chiéu nghi 1.8 01| 10 0.72 7.2
Chiéu t6i 1.8] 4 [01] 10 0.72 7.2
Bén thang 27|35/01| 20 0.945 18.9
THANG BO 2
Chiéu nghi 1.4[42]01] 10 0.588 5.88
Chiéu téi 1.4(42(01| 10 0.588 5.88
Ban thang 3 [37]01] 20 1.11 22.2
Téong 4.671 67.26
Bang . THONG KE KHOI LUGNG VAN KHUON CAU THANG
CK a|b|d 50 V(m2) | TangV(m2)
luong
THANG BO 1
Chiéu nghi 1.8 01| 10 7.2 72
Chiéu t6i 1.8 01| 10 7.2 72
Ban thang 27135]01| 20 9.45 189
THANG BO 2
Chiéu nghi 1.4142(01| 10 5.88 58.8
Chiéu t6i 144201 | 10 5.88 58.8
Ban thang 3 137[01| 20 11.1 222
Tong 46.71 672.6

d- Ham heong cot thép cdc cdu kién phan than:
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Méng: 130 (KG/m®)
Gidng mong: 200 KG/m®
Cot 150 KG/m®

Dam 200 kg/m°

San 120 kg/m®

L&i thang may 250kg/m®

Tang Tén cau kién | Khoi lwong bt | Ham lugng | Khoi luong cot thép
Tang 1 cot 10.044 150 1506.6
dam 56.844 200 11368.8
san 36.288 120 4354.56
Véach T™M 51.1104 250 12777.6
Tang 2-3 cot 8.1 150 1215
dam 109.3944 200 21878.88
san 15.12 120 1814.4
Véach T™M 51.1104 250 12777.6
Tang 4-6 cot 7.02 150 1053
dam 85.9584 200 17191.68
san 15.12 120 1814.4
Véach TM 51.1104 250 12777.6
Tang 7-10 cot 5.4 150 810
dam 20.52 200 4104
san 39.42 120 4730.4
Véach T™M 51.1104 250 12777.6
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3- Cong tac hoan thién
a-Cong tac xay.

Khdi lugng tuong xay trir di dién tich cira.

b-Khoi lwong cong viéc: Trat trong.son ,ba

Kich thuéce | , . .
P khoi | tong | khoi | khoi
. . cau kién .
Tang Tén cau kién RN luong | khoi | lugng | luong
al

Cao| m2 |lugng | cua |trucua

(m)
tuong doc 1048 | 25 | 262
. Tuong ngang 70 25 | 175
Tang 1 518.3 | 57.52 | 460.73
tuong doc 158 | 25| 395
Tuong ngang 16.7 | 25 | 41.75
tuong doc 176.8 | 3.1 | 548.1
. Tuong ngang 25.1 [ 31| 7781
Tang 2 752.7 | 57.52 | 695.16
tuong doc 15.8 | 3.1 | 48.98
Tuong ngang 251 | 31| 7781
tuong doc 156.8 | 2.5 | 392
. Tuong ngang 1755 | 2.5 | 438.8
Tang3 984 | 57.52 |926.48
tuong doc 36.2 | 25 | 90.5

Tuong ngang 25.1 | 25 | 62.75

tuong doc 91.6 | 2.4 | 219.8

Ting4- | Tudongngang | 136.6 | 2.4 | 327.8
653.8 | 77.04 | 576.72

10 tuong doc 78 | 24 |18.72

Tuong ngang 36.4 | 2.4 | 87.36
tuong doc 28.8 | 24 | 69.12
Tang Tuong ngang 294 | 2.4 | 70.56
mai tuong doc 30.6 | 0.8 | 24.48
Tuong ngang 89.9 | 0.8 | 71.92

139.7

9.6 |130.08

96.4

Lé Van Minh - MSV : 1012105001 207



PO AN TOT NGHIEP KHOA XAY DUNG - TRUONG PHDL HAI PHONG

c-Céng tdc ldp dung khuén cira.

Tang |Tén cdu|Kich thuédc ciu kién |khdi lwong 1 cau| S6 Téng khdi
kién kién luong luong
dai (m) |Rong (m)
C1 7.2 3.1 22.32 1 22.32
Tang 1-3| C2 2.2 2 4.4 8 35.2
Tang4-10 | C1 2.2 2 4.4 9 39.6
C2 1.2 1.2 1.44 26 37.44
Tang mai| Cm 1.2 2 2.4 4 9.6

* Bang dinh mtc tién d§ (phu luc 3)
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CHUONG 4:TONG MAT BANG XAY DUNG VA AN TOAN LAO DONG
I-THIET KE TONG MAT BANG:
1-Co s6 tinh toan:
- Can clr vao yéu cau cia to chirc thi cong , tién do thuc hién cong trinh , ta x4c
dinh dugc nhu cau can thiét vé vat tu , thiét bi , may phuc vu thi cong , nhan lyc
nhu ciu phuc vu sinh hoat.
- Can clr vao tinh hinh cung céap vat tu thuc té.
- Can clr vao tinh hinh mét bang thuc té clia cong trinh ta b tri cic cong trinh tam
, kho bii theo yéu cau can thiét dé phuc phu cho cong tac thi cong , dam tinh chat
hop 1y.
2-Muc dich:
- Tinh to4n lap tong mit bang thi cong 13 dam béo tinh hiéu qué kinh té trong
cong tac quan 1y, thi cong thuan loi, hop 1y hod trong ddy truyén san xuét, tranh
truong hop di chuyén chong chéo , gay can trd 1an nhau trong qua trinh thi cong .
- Pam bao tinh 6n dinh phu hop trong cong tac phuc vu cho cong tac thi cong,
khong lang phi , tiét kiém (tranh duoc trudng hop khong dap tng da nhu ciu san
Xuat.
3-Tinh toan lap tong mit bing thi cong;
a-So lwong cdc b cong nhdn vién trén cong trwong va nhu cdu dién tich sir
dung:
- Tinh sb lugng cong nhan trén cong trudng:
+S6 cong nhan xay dung co ban truc tiép thi cong (Idy theo bicu db tién do
thi cong & thoi gian cao nhét A .y =168 ngudi
+S6 cong lam viéc & xudng gia cong phu tro :
B=m>* 1?() . 32'01;38 —50.,2(ngudr).Chon B=50 ngudi .

(m=30 1 hé s6 dbi v6i nha dan dung)

+S6 can bo cong nhan vién k¥ thuat .
C =4%(A+B)=0,04(168+50)=8,72(nguoi).
Chon C =9nguoi .
+S6 cac bo cong nhan vién hanh chinh:
D=5%(A+B)=0,05(168+50)=10,(nguo1).
Chon D=11 nguoi .

+Tong s6 can by cong nhan trén cong truong 1a ;
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G =1,06(A+B+C+D+)=1,06(168+50+9+11)=248(nguoi).

(1,061a hé s6 ké dén ngudi nghi 6m , di phép )
- Dién tich str dung .

+Dién tich nha 1am viéc ctia ban chi huy cong truong véi tiéu chuan 4
m?/ngudi .

S6 can bo 1a 9+11= 20 nguoi .

S,=4*20=80 m**0,5 = 40 m*
+Dién tich tich 1an trai: S6 ca nhidu cong nhat 1a 168 nguoi . Tuy nhién do cong
truong & trung tam thu d6 Ha Noi nén chi can dam bao chd & cho 20% nhan cong
nhiéu nhét .Tiéu chuin dién tich cho c6ng nhan 1a 2 m*/ngudi .
S,=168.2/5 = 67,2(m?).

+Dién tich nha vé sinh: S6 cong nhiéu nhét trong mdi ca 1a 168(ngudi) SO

cong nhan nam chiém 80%vay can 2 budng vé sinh nam ,1 budng vé sinh nit
2,5
S3=0,25*Amax= %*168220,5(m2).

(tiéu chuin 2,5 m?%/20 ngudi )

b-Tinh dién tich kho bai:

Tinh toan dua trén s luong vat liéu cho 1 tﬁng.
- Kho xi méng;:

P T
S,m=— *K=g* — *K
N a N

Trong do : N:luong vat liéu chira T/m%khéi luong .
K=1,2 hé s6 dung vat liéu khong diéu hoa .
Q Luong xi ming sir dung trong ngay cao nhat .
Thoi gian du trit trong 7 ngay .
Kich thudc 1 bao xi mang 1a : (0,4*0,6*%0,2) m .
Du kién Xép cao 1,4m: N=1,46 T/m? .
Q*T : Lugng xi mang st dung trong 10 ngay .
+Khbi lwgng bé tong cot ciia tang cé khéi lwong cao nhat 1a
tang 2: 81 m®.
+Khéi luong tuong xdy :270,16 m® (18 ngay )
+Khéi lugng trat trong : 2255m” .
(Do du kién yéu cau vé tién do ciing nhu chat lugng cua cong trinh thi méng dam

san dung bé tong thuong phidm nén & cong truong ta khong ké dén
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Dua vao dinh mirc 1242 nam 1998 Qb - BXD ngay 25 — 11 1998 ta ¢6 dinh murc
cAp phdi nhu sau :
Véi bé tong cot mac 250 da 1x2 ¢o :

Xi mang :434 Kg/m® .

Cét: 0,415 m°.

P4 1x2: 0,858 m°®.

Nudce : 175 it .

*V6i 1 m? tuong xay .

Ximang :42,90 kg

Cét vang : cat vang 0,185 m* .

Gach : 450 vién .

*V6i 1 m? trat tuong vira mac 75 .

Xi mang :5,92 kg .

Cét vang :0,0224 m®.

+Khbi luong xi mang can diung 1a :

Khéi luong x4y trong mot ngay , du trit 7 ngy .
27016* 429* 7

18

Khéi luong trat trong mot ngay du trit 7 ngay .

2255 592*7
23

= Khéi luong xi mang can du trix
q=81*434+4507,17+4063= 43724 kg .
q=43,724T.

Vay dién tich kho xi mang can thiét 1a :

Sum = 43’7214;61* L2 2295 m? . chon S, =30m?

- Dién tich bai cat:

=4507,17 kg .

=4063 kg.

Khéi lugng cat can dung :

Cho khéi lwong BT cot 161 dung trong mét ngdy du trit 7 ngdy
81*0,415* 7

=33.615m°

Cho khéi lvong xdy dung trong mot ngay du trit 7 ngay
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27016*0185* 7
18
Khéi luong trat trong mot ngay du chit 7 ngay .
2255 0,0224 * 7
23
— Khéi lugng cat can duy trit 1 : 33,615+19,43+15,37 = 68,415 m° .
Vay dién tich bai can thiét :(tiéu chudn 2 m*/md).

*
Scat =68’L§1’2 =41,05 m?.

=19,43

=15,37 m° .

- Dién tich bai xép gach :
Dung loai gach éng (10x10x20) cm :450 vién m®
S6 lugng gach dng du trit trong 7 ngdy
27016* 450* 7
18

Tiéu chuin 750 vién /m? .

=47278 vién .

= Dién tich gach bai :

Segach = 47278 g3

750

- Dién tich kho thép .

Vi dién tich chira 2 m? /thn .

Khéi lwong thép can dung cho Itang , san 1a :.
—>Sinep =(16,6 +24,24 )*2 = 40,84m" .
- Dién tich kho g6 .

V6i dién tich chira 2 m® / m? .
Hé s6 str dung khong diéu hoa K=1,2 .
Dién tich van khuon cot ddm san 1a : 783,9 m? ; 1825 m®.
Trong lwong van khudn cot : 783,9%0,03=23,517 m®.
Trong lugng van khudn dim san : 1825%0,04=73 m°.
— 23,517+73=96,517 m°.
Ses =30,71.1,2/2=18,426 m”* .
-Dién tich nha bao vé : 12 m®.
-Dién tich nha dé xe : 36 m”.
- Di¢n tich kho dung cu phuc vu thi cong =15m?
4-Tinh toan dién nwdc phuc vu thi cong:

a-bién:
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- Dién thi cong va chiéu sang sinh hoat .
Tong cong suat cac phuong tién , thiét bi thi cong .
+May van thang : 3,7 kw.
+May tron bé tong :4,1 kw .
+Can tryc thap : 18,5 kw.
+Dam dui : 4c4i*0,8 =3,2 kw.
+Pam ban : 2cai*1=2kw.
+May cua bao lién hop lcai *1,2=1,2kw .
+May cit udn thép : 1,2 kw.
+May han : 6 kw.
+May ép coc :8 kw.
+To1 dién 2 cai : 9 kw.
+Mady bom nudc 1 cai :2 kw.
+Quat dién + bép 14 kw.
= Tong cong suat ciia may P; =62,9 kw.

- Bién sinh hoat trong nha .

don vi sur din Dién P
dung dién h tich
m (m?) (
uc W
(w )
/m
?)
Nha chi huy 15 22 3
3
0
Nha bao vé¢ 15 16 2
4
0
Nha nghi 15 38 5
tam 7
0
Tram y té 15 24 3
6
0

Lé Van Minh - MSV : 1012105001 213



PO AN TOT NGHIEP KHOA XAY DUNG - TRUONG PHDL HAI PHONG

Nha v¢ sinh 3 13 6
0

= P, 1560 w=1,56 kw.

- Bién bdo v¢ ngoai nha:

Noi chiéu sang : Yéu cau st dung :
+Puong chinh 4*500=2000 w
+Kho gia cong 2*100=200 w
+Cac kho 4*100=400 w
+Bdn goc cong trinh 4*500=2000 w

—=Tbong cong suit dién dung cho thi cong tinh theo cong thuc :
F’Zl,l*(—K1 P1+K2P2+K3P3)
COS¢

Trong do

1,1 : Hé sb ké dén su ton that cong suat & mach di

Cos¢ : Hé sb cong suat cosp=0,75 .

K, ,K2, K3 :Hé s6 st dung di¢n khong diéu hoa .
K;:=0,7;K;=0,8 ; K3 =1;

0,7*62,9
= P:1,1(W+O,8*1,56+1*4,6):64,6 kw.

- Nguén dién cung cap cho cong trinh iy tir ngudn dién 3 pha .
100*P*L

K*U’*AU

P : Cong suat tiéu thu P =64,6 kw.

K : Pién din suét : (K=57 Dbi voi day dong ).

Ug: Dién thé cua day : Ug=380 V.

AU :Do sut dién thé cho phép AU =5%.

L :Chiéu dai ctia dudng day tinh tir diém dau t6i noi tiéu thu L=180 m.

~100*64*600*180

°T  57*380°*5

o [a x
=Duong diy dan :D= S _ |4728.25 =5,9 mm
m 314

Viy dé dam bao tai dién cho san xuit va sinh hoat trén cong trudng ta cho day cap

Tinh tiét dién day dién .Sy =

=28,25 mm?.

dién D=6 mm [I ]=150 A d3t cao 5 m so v6i mat dit .

Kiém tra cudng do dong dién .
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SP 64,6*10°
E = =131A<[1]=150A.
1,73*Y,*COSp 1,73*380*0,75

Day néng chinh chon tiét dién S=32mm? 14 thoa man yéu ciu vé cuong do cho
phép [1]=150A.

Déy ngudi ta chon Syng=1/3S4n,=32/3=10,66 mm~.

Chon day 16 mm?.

b.Nuoc:

Yéu cau xéc dinh lugng nuée tiéu thu thuc té Ngudn nudce cung cip cho
cong trinh 14y tir mang luéi cip nude cho khu vuc .Trén co sé d6 thiét ké mang
duong 6ng dam béo thi cong , sinh hoat ¢ cong trudng va dam bao chi tiéu kinh té
k¥ thuat , cac dang st dung nudc trong cong truong .

Nudc san xuat .

Nudc sinh hoat .

Nudce ctru hoa .

- Nudc dung cho san xuit : Dung dé tron bé tong , trén vira xay trat .

+ Nude phuc vu cho cong tac xay 200 I/m3.

+ Phuc vu cho cong tac trat lat : 200 /m® .

+ Nudc phuc vu cho cong tac bao dudng 400 l/ca .

+ Nudc phuc vu cho cong tac tron bé tong 300 I/m®.

Vay luong nude tiéu thu dé thi cong trong mot ngdy cao nhét :
+Nudc dung cho cong tac xay :

*
M =2186,6/ca .

+Nudc dung cho trat : 2186,6*250%0,015=8200 l/ca .
+Nudc bao dudng bé tong 400 l/ca .
Nhu vay lugng nudc ding cho san xuat tinh theo cong thiic :
12FK*A
© 8%3600
Trong d6 : K=1,5 > Hé sd str dung nudc khong diéu hoa .
A :lugng nuée tiéu chudn cho 1 don vi san xuit (I/ca).
A =2186,6 +8200+400=7109,6 l/ca .
1,2*1,5*7109,61

= ~0.44 l/gidy.
=Q 8* 3600 gy

N*K*p

Luu lvong nudc dung cho sinh hoat : = =
e ° T 3600
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Trong d6 : K=1,5 N=95 ngudi : s6 luong céng nhin cao nhat trong mot ngay

Pnkip :Nhu cau vé nude cho 1 cong nhan dung trong 1 kip & hién truong :
Prkip 15 I/nguoi .

15*%15*98 "

= Qqn _W =0,076 l/giay .

Nudc dung cho ctru hoa : : P =5 l/gidy .
Viy tong luu lwong nude dung cho cong trinh 14 :
Q=Qs+Qsn*+Q. =0,44 + 0,076 +5 = 5,516 l/giay .
- Chon dudng 6ng : D=\/ 47Q :\/ 475516 _ cm

7 *V *1000 3,14 *1*1000

Vay chon duong dng cip nude cho cong trinh c6 duong kinh :

+6ng dan chinh  D=100 (mm).

+6ng dan phu  D=40 (mm) .
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11-AN TOAN LAO DPONG

1- An toan lao ddng trong thi cong dao dit:

a- Pao ddt bang mdy ddao gau nghich :

- Trong tho1 gian may hoat dong, cAm moi nguoi di lai trén mai dbc tu nhién, cling
nhu trong pham vi hoat déng cia may khu vuc nay phai c6 bién bao.

- Khi van hanh may phai kiém tra tinh trang may, vi tri dit may, thiét bi an toan
phanh ham, tin hi¢u, &m thanh, cho may chay thur khong tai.

- Khong duge thay d6i d6 nghiéng ctia may khi gau xtc dang mang tai hay dang
quay gan. Cam ham phanh dot ngot.

- Thuong xuyén kiém tra tinh trang ctia dy cap, khong duoc dung day cap da ndi.

- Trong moi trudng hop khoang cach giita ca bin may va thanh hd dao phai >1m.

- Khi d6 dit vao thing xe 6 to phai quay gau qua phia sau thung xe va dimg gau ¢
giira thing xe. Sau d6 ha gau tir tir xudng dé do dat.

b- Pao ddt bang thii cong :

- Phai trang bi dii dung cu cho céng nhan theo ché d6 hién hanh.

- Pao dat hd moéng sau moi trin mua phai rdc cat vao bac lén xuéng tranh truot,
nga.

- Trong khu vuc dang dio dit nén c6 nhiu ngudi ciung lam viéc phai b tri
khoang cach gifra nguoi nay va nguoi kia dam bdo an toan.

- Cam bd tri ngudi 1am viée trén miéng hd dao trong khi dang c6 ngudi 1am viée &
bén dudi hd dao cing 1 khoang ma dét co thé roi, 16 xudng ngudi & bén dudi.
2- An toan lao dong trong cong tac bé tong :

a- Ldp dung, thdo dé dan gido:

- Khong duoc st dung dan gido: Co bién dang, ran nit, mon gi hoac thiéu cac bod
phan: méc neo, giang ....

- Khi h¢ gitra san cong tac va tuong cong trinh >0,05 m khi xay va 0,2 m khi trat.

- Cac cot gian gido phai dugc dat trén vat ké on dinh.

- Cam xép tai 1én gian gido, noi ngoai nhimng vi tri da qui dinh.

- Khi dan gido cao hon 6m phai lam it nhat 2 san cong tac: San lam viéc bén trén,
san bao vé bén duoi.

- Khi dan gido cao hon 12 m phai lam ciu thang. Do déc cia cau thang < 60°

-L6 hong ¢ san cong tac d€ 1én xudng phai c6 lan can bao vé ¢ 3 phia.
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- Thuong xuyén kiém tra tit ca cac bo phan két ciu cua dan gido, gia d&, dé kip
thoi phét hién tinh trang hu hong cua dan giao dé c6 bién phép sira chita kip thoi.

- Khi thao d& dan gido phai co rao ngin, bién cAm nguoi qua lai. CAm thao d& dan
gido bang cach git db.

- Khong dung lip, thdo d& hodc 1am viéce trén dan gido va khi troi mua to, giong
bao hodc gi6 clp 5 trd 1én.

b- Cong tac gia cong, ldp dung coffa :

- Coffa dung dé d& két ciu bé tong phai dugc ché tao va lip dung theo ding yéu
cau trong thiét ké thi cong da duoc duyét.

- Coffa ghép thanh khdi 16n phai dam bao viing chac khi cau lap va khi cau lap
phai tranh va cham vao cac bo két cau di lap trude.

- Khong duogc dé trén coffa nhiing thiét bi vat liéu khong co6 trong thiét ké, ké ca
khong cho nhitng ngudi khong truc tiép tham gia vao viée do bé tong dimg trén coffa.

- Cam dit va chat xép cac tim coffa cac bo phan cia coffa 1én chiéu nghi cau
thang, 1én ban cong, cac 16i di sat canh 16 hong hodc cic mép ngoai cua cong trinh. Khi
chua gidng kéo chiing.

- Trudc khi d6 bé tong can b k¥ thuat thi cong phai kiém tra coffa, nén c6 hu
hong phai stra chita ngay. Khu vurc stra chita phai c¢6 rao ngin, bién béo.

c- Cong tdc gia cong, ldp dung cot thép :

- Gia cong cdt thép phai dugc tién hanh & khu vuc riéng, xung quanh c6 rao chin
v bién béo.

- Cit, udn, kéo cbt thép phai dung nhiing thiét bi chuyén dung, phai c6 bién phap
ngin ngira thép vang khi cat cbt thép c6 doan dai hon hodc bang 0,3m.

- Ban gia cong cbt thép phai dugc cb dinh chic chan, néu ban gia cong cbt thép co
cong nhan lam viée & hai gia thi ¢ gitta phai c6 ludi thép bao vé cao it nhat 1a 1,0 m. Cot
thép da 1am xong phai dé ding chd quy dinh.

- Khi nin thang thép tron cudn bang may phai che chin bao hiém & truc cudn
trude khi mé may, him dong co khi dua dau ndi thép vao truc cudn.

- Khi gia cong cbt thép va lam sach ri phai trang bi day du phuong tién bao vé ca
nhan cho cong nhan.

- Khéng dung kéo tay khi cat cac thanh thép thanh cic mau ngan hon 30cm.

- Trude khi chuyén nhirng tdm luéi khung ot thép dén vi tri lip dat phai kiém tra
cac mdi han, nut budc. Khi cit bo nhitng phan thép thira & trén cao cong nhan phai deo
day an toan, bén dudi phai c6 bién bao. Khi han cdt thép chd can tuan theo chit ché qui

dinh ctia quy pham.
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- Budc cbt thép phai dung dung cu chuyén dung, cim budc bang tay cho phap
trong thiét ké.

- Khi dung lap ¢t thép gan duong day dan dién phai cat dién, truong hop khong
cit duoc dién phai c6 bién phap ngin ngira cot thép va cham vao day dién.

d- D6 va dam bé tong:

- Trude khi d6 bé tongcan bo k§y thuat thi cong phai kiém tra viéc lap dit coffa, cbt
thép, dan gido, san cong tac, duong van chuyén. Chi dugc tién hanh d6 sau khi di c6 vin
ban xac nhan.

- Léi qua lai duéi khu vuc dang d6 bé tong phai c6 rao ngin va bién cAm. Truong
hop bt budc c6 nguoi qua lai can 1am nhiing tim che & phia trén 16i qua lai do.

- Cam ngudi khong c6 nhiém vu ding ¢ san rot vira bé tong.Cong nhan lam nhiém
vu dinh huéng, diéu chinh may, voi bom d6 bé tong phai cé gang, ting.

- Khi dung dam rung dé ¢Am bé tong can:

+ N6i dat voi vo dam rung

+ Dung day budc cach dién ndi tir bang phan phdi dén dong co dién cua
dam

+ Lam sach dam rung, lau kho va quan ddy dan khi lam viéc

+ Ngirng dam rung tir 5-7 phat sau mdi 1an 1am viéc lién tuc tir 30-35 pht.

+ Cong nhan van hanh may phai dugc trang bi ting cao su cach dién va céac
phuong tién bao v¢ cd nhan khac.

e- Bao duong bé tong:

- Khi bao dudng bé tong phai dung dan gido, khong dugc dung 18n cac cot chong
hodc canh coffa, khong duoc dung thang tua vao cic bd phan két cAu bé tong dang bao
dudng.

- Bao dudng bé tong vé ban dém hodc nhimng bd phan két cau bi che khuat phai c6
dén chiéu sang.

f- Thao do coffa :

- Chi dugc thao d& coffa sau khi bé tong da dat cuong do qui dinh theo hudng dan
cua can b k¥ thuat thi cong.

- Khi thdo d& coffa phai thao theo trinh ty hop 1y phai c¢6 bién phap dé phing coffa
roi, hodc két cAu cong trinh bi sap d6 bat ngo. Noi thao coffa phai c6 rao ngan va bién
bao.

- Trudc khi thao coffa phai thu gon hét cac vat liéu thira va cac thiét bi dat trén céc

bd phan cong trinh sip thao coffa.
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- Khi thao coffa phai thudng xuyén quan sat tinh trang cac bd phan két cau, néu co
hién twong bién dang phai nging thio va béo cao cho can bo k¥ thuét thi cong biét.

- Sau khi thao coffa phai che chin cac 16 hong cta cong trinh khong duoc dé coffa
d3 thao 1én san cong tac hodc nam coffa tir trén xudng, coffa sau khi thao phai duoc dé
vao noi qui dinh.

- Théo d& coffa d6i véi nhirng khoang d6 bé tong cdt thép c6 khau do 16n phai
thue hién day du yéu cau néu trong thiét ké vé chong d& tam thoi.

3- Cong tac lam mai :

- Chi cho phép cong nhan lam cac cong viéc trén mai sau khi can b k¥ thuat da
kiém tra tinh trang két cau chiu luc ctia mai va cac phuong tién bdo dam an toan khac.

- Chi cho phép d¢ vat liéu trén mai ¢ nhiing vi tri thiét ké qui dinh.

- Khi dé céc vat liéu, dung cu trén mai phai c6 bi¢n phap chéng lan, truot theo mai
déc.

- Khi xay tuong chian mai, lam mang nudc can phai c6 dan gido va ludi bao hiém.

- Trong pham vi dang c¢6 ngudi lam viéc trén mai phai c¢6 rao ngan va bién cim
bén duéi dé tranh dung cu va vat liéu roi vao nguoi qua lai. Hang rao ngan phai dat rong
ra mép ngodi cia mai theo hinh chiéu bang voi khoang > 3m.

4- Cong tac xay va hoan thién :

a- Xay tuong:

- Kiém tra tinh trang cta gian gido gia d& phuc vu cho cong tac xay, kiém tra lai
viée sip xép bd tri vat lidu va vi tri cong nhan dimg lam viéc trén san cong tac.

- Khi xay dén do cao cach nén hoic san nha 1,5 m thi phai bac gian gido, gia da.

- Chuyén vat liéu (gach, vira) 1én san cong tac & do cao trén 2m phai dung cac thiét
bi van chuyén. Ban nang gach phai ¢ thanh chic chan, dam bao khong roi d6 khi nang,
cam chuyén gach bang cach tung gach 1én cao quéa 2m.

- Khi 1am san cong tic bén trong nha dé xay thi bén ngoai phai dit rao ngin hoic
bién cAm céch chan tuong 1,5m néu do cao xay < 7,0m hodc cach 2,0m néu do cao xay >
7,0m. Phai che chin nhitng 16 tudng & tang 2 tré 1én néu ngudi c6 thé lot qua duoc.

- Khong dugc phép :

+ Pung ¢ bo tuong dé xay

+ b1 lai trén bo tuong

+ Pung trén mai hit dé xay

+ Twa thang vao tuong moi xay dé 1én xubng

+ Pé dung cu hodc vat lidu 1én bo tudng dang xay
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- Khi x4y néu gip mua gio (cip 6 tr&d 1én) phai che day chong d& khdi xay can
than dé khoi bi x6i 16 hoic sap d6, dong thoi moi nguoi phai dén noi 4n nép an toan.

- Khi x4y xong tudng bién vé mua mua bio phai che chan ngay.

b- Cong tdac hoan thién :

Str dung dan gido, san cong tac lam cong tic hoan thién phai theo sy huéng dan
ctia can bd ky thuat. Khong duoc phép dung thang dé lam cong tac hoan thién & trén cao.

Céan b thi cong phai dam bao viéc ngit dién hoan thién khi chuan bj trat, son,...
1én trén bé mit cta hé théng dién.

*Trat:

- Trét trong, ngoai cong trinh can st dung gian gido theo quy dinh cua quy pham,
dam bao 6n dinh, viing chic.

- Cam dung chat doc hai dé 1am vira trat mau.

- Pua vira 1én san tang trén cao hon 5m phai dung thiét bi van chuyén 1én cao hop
ly.

- Thuing, x6 ciling nhu céc thiét bi chtra dung vita phai dé ¢ nhiing vi tri chac chin
dé tranh roi, truot. Khi xong viéc phai co rira sach s& va thu gon vao 1 chd.

* Quét voi, son:

- Gian gido phuc vu phai dam bao yéu cau ctia quy pham chi duoc dung thang tya
dé quét voi, son trén 1 dién tich nhé ¢ dd cao cach mat nén nha (san) <5m

- Khi son trong nha hoac dung cac loai son c6 chtra chat doc hai phai trang bi cho
cong nhan mit na phong doc, trude khi bat ddu lam viéc khoang 1h phai mé tat ca cac
clra va cac thiét bi thong gié ciia phong do.

- Khi son, cong nhan khéng dugc lam viéc qua 2 gio.

- CAm ngudi vao trong budng dd quét son, voi, co pha chat doc hai chua kho va

chua duogc thong gi6 tot.
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i BANG TO HOP NOI LUC DAM
han
tur TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO B
lam | Mzt cit | Noi luc
TT HT1 HT2 GT GP Mmax Mmin Qmax Mmax Mmin
1 2 3 4 5 6 7 8 9 10 11 12 13
4,8 4,7 4,7 4,6,8 4,56,7
1/l M (T.m) -12.636 -2.918 -0.056 -14.735 14,713 2.076 27.371 - 0.554 -28.575
Q(T) -11.124 | -2.990 | 0.021 -4.901 4.891 . . -16.025 . .
4,5 - 4,7 45,8 -
D1 11 M (T.m) 8.986 2.227 -0.118 -0.033 0.040 11.213 - 11.026 -
Q(T) -3.291 -0.440 | 0.021 -4.901 4.891 _ _ 8191 . .
4,7 4,8 4,8 46,7 | 4568
/11 M (T.m) -12.512 -2.799 -0.181 14.669 -14.632 2.157 -27.145 - 0.528 -28.363
Q(T) 14.353 3.370 | 0.021 -4.901 4.891 . . 19.244 . .
4,7 4,8 4,8 4,57 4,5,6,8
11 M (T.m) -1.031 -0.143 -0.233 6.661 -6.657 5.630 -7.688 - 4.835 -7.360
Q(T) -1.367 0.075 -0.679 5.598 -5.594 - - -6.961 - -
- 4,5 4,7 - 4,57
D2 AL | M (T.m) -0.287 -0.233 | 0.193 -0.057 0.057 ] 0,520 _ ] 0547
Q(T) 0.127 0.075 | -0.031 5.598 -5.594 . . 5.725 . .
4,8 4,7 4,7 4,6,8 4,56,7
/e | M (T.m) -1.336 -0.322 -0.159 -6.774 6.770 5.434 -8.109 - 4.614 -7.865
Q(T) 1.621 0.075 0.617 5.598 -5.594 - - 7.219 - -
4,7 4,8 4,5 - 45,6,8
1/l M (T.m) -11.474 -4.125 -0.001 12.455 -12.461 0.981 -23.935 - - -26.403
Q(T) -9.430 -3.486 | 0.030 3.199 -3.202 - - -12.916 - .
4,5 - 4,8 4,58 -
D3 /1 M (T.m) 7.192 2.779 -0.120 -0.021 0.028 9.971 - - 0.718 -
Q(T) -0.143 -0.054 0.030 3.199 -3.202 - - -3.345 - -
4,8 4,7 4,5,6 46,8 | 4567
/11 M (T.m) -10.360 -3.702 -0.238 -12.497 12.516 2.156 -22.857 - 0.690 -25.154
Q(T) 9.144 3.378 0.030 3.199 -3.202 - - 12.552 - -
‘ BANG TO HOP NOI LUC DAM (tiép)
han
tur TRUONG HQP TAI TRONG TO HQP CO BAN | TO HGP CO B
lam | Mzt cdt | Noi luc
TT HT1 HT2 GT GP Mmax Mmin Qmax Mmax Mmin
1 2 3 4 5 6 7 8 9 10 11 12 13
4,8 4,7 4,7 45,8 4,5,6,7
W M (Tm) | 12620 | -0137 | 2822 | -15974 | 15969 | 3.348 | -28.594 - 1628 | 29.659
Q (M -10.824 0.036 -2.970 -5.300 5.300 - - -16.124 - -
D4 4,6 - 4,7 4,6,8 -
WAL P Tmy | 8102 | -0245 | 2262 | -0073 | 0069 | 10.364 - - 10.200 -
Q(M -2.991 0.036 -0.420 -5.300 5.300 - - -8.291 - -
11/ 4,7 4,8 4,8 45,7 4,5,6,8
M (T.m) -12.057 -0.352 | -2.824 15.827 -15.831 | 3.770 -27.888 - 1.870 -29.164
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Q(T) | 13533 | 0036 | 3390 | -5300 | 5.300 - - 18.833 - -
48 47 47 458 | 4567
W "M@Tm) | 1209 | 0057 | 0319 | -7.264 | 7261 | 5962 | -8.563 i 5184 | -8.175
QM | 1712 | 0582 | 0062 | -6013 | 6.009 i i 7.725 i :
45 46 47 458 | 467
DS | W P m) | 0141 | 0252 | -0.245 | -0049 | 0049 | 0111 | -0.386 - 0131 | -0.405
Q(M | -0218 | 0066 | -0062 | -6013 | 6.009 - ] 6.231 ] -
47 48 48 467 | 4568
WA P Tmy | 0776 | 0216 | -0471 | 7167 | -7.162 | 6391 | -7.938 - 5520 | -7.570
QM 1276 | 0714 | 0062 | 6013 | 6.009 i i 7.285 i -
47 48 48 457 | 4568
W M (Tm) | 11738 | -0021 | 4003 | 13647 | -13.634 | 1909 | -25.372 - 0526 | -27.630
Q(T) | -9429 | 0059 | -3465 | 3497 | -3.493 - - 12,922 - -
4,6 - 48 467 -
D6 | W P m) | 6926 | 0.250 | 2819 | 0009 | -0013 | 9.745 - 9.471 -
Q(M | -0142 | 0059 | 0033 | 3497 | -3.493 i 13.635 -
48 47 47 458 | 4567
WL P Tm) | 10629 | 0479 | -3.744 | -13.629 | 13.609 | 2.980 | -24.258 - 1187 | -26.696
QM 90145 | 0059 | 3399 | 3497 | -3493 - - 12.642 - -
y BANG TO HQP NOI LUC DAM (tiép)
han
tu TRUONG HQP TAI TRONG TO HGP CO BAN 1 TOHGP CO B
lam | Mzt cdt | Noi luc
TT HT1 HT2 GT GP Mmax Mmin Qmax Mmax Mmin
1 2 3 4 5 6 7 8 9 10 11 12 13
48 47 47 - 4567
W "M (Tm) | 12714 | 2807 | 0080 | -13.903 | 13892 | 1177 | -26.618 - - 27.826
Q(M) | -10952 | 2992 | 0060 | -4603 | 4599 i i 15555 i -
45 i 47 458 i
D7 | W P Tm) | 8390 | 2344 | 0259 | -0093 | 0095 | 10.734 - - 10.584 -
Q(M | -3118 | 0442 | 0060 | -4603 | 4599 - - 7.721 - -
47 48 48 467 | 4568
WAL P (T m) | 11387 | -2676 | -0438 | 13717 | -13.702 | 2.330 | -25.090 - 0564 | -26.522
Q(T) | 13406 | 3368 | 0060 | -4603 | 4599 : i 18.005 i i
48 47 47 468 | 4567
W M Tm) | 1372 | -0354 | 0022 | -6284 | 6279 | 4907 | -7.656 - 4260 | -7.366
Q(T) | -1688 | -0.060 | -0564 | 5202 | 5.199 - - 6.891 - -
4.6 45 47 468 | 457
D8 | WM F\rTm) | -0242 | 0282 | 0266 | -0041 | 0041 | 0024 | -0.524 - 0.034 | -0533
Q(M) | -0194 | 0060 | 0084 | 5202 | 5199 : i 5.397 i i
47 48 48 457 | 4568
WA P Tm) | 0905 | -0210 | 0223 | 6202 | -6198 | 5296 | -7.103 - 4487 | -6.873
QM 1300 | -0060 | 0732 | -5202 | 5199 - - 6.498 - -
47 48 45 - 458
W PM(Tm) | 11852 | 3974 | 0056 | 12125 | -12119 | 0273 | -23.970 - - -26.335
D9 Q(T) | -9506 | 3481 | 0082 | 3100 | -3.099 ] ] 112,987 ] -
/1 4,5 - 4,8 45,7 -
M(T.m) | 7112 | 2908 | -0265 | 0034 | -0.033 | 10.020 - - 9.760 -
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Q(M) | -0219 | 0049 | 0082 | 3100 | -3.099 - - 3318 - -
48 47 456 | 468 | 4567
WA P (Tm) | 10143 | -3595 | -0585 | -12.056 | 12.053 | 1.910 | -22.200 i 0.178 | -24.756
QM 0068 | 3383 | 0082 | 3100 | -3.099 - - 12,533 - -
‘ BANG TO HQP NOI LUC DAM (tiép)
han
tu TRUONG HOP TAI TRONG TO HQP CO BAN 1 TO HOP CO B
lam | Mzt cit | Noi luc
TT HT1 HT2 GT GP Mmax Mmin Qmax Mmax Mmin
1 2 3 4 5 6 7 8 9 10 11 12 13
- 47 47 - 4567
W M Tm) | 12763 | -0157 | 2671 | -11.969 | 11.959 - 24732 - - -26.080
QM) | -11115 | 0041 | 2992 | -393 | 3932 - - -15.051 - -
4,6 - 47 4,68 -
210 | WM P m) | 8832 | 0281 | 2480 | -0.162 | 0162 | 11.312 - - 11.210 -
Q(M) | 3281 | 0041 | 0442 | 3936 | 3932 i i 7.217 i i
47 48 48 - 4568
WL P Tm) | 10454 | 0406 | 2538 | 11645 | -11.636 | 1.191 | -22.090 - -23.576
Q(M) | 13242 | 0041 | 3368 | -393 | 3932 - - 17.175 - -
47 48 48 457 | 4568
W PM@Tm) | 1130 | 0230 | 0257 | 5363 | -5359 | 4233 | -6.489 - 3490 | -6.391
QM | -1341 | 0747 | 0065 | 4500 | -4.496 - - 5.838 - i
i 4.6 47 i 4,67
1L W P T m) | 0417 | 0278 | 0335 | -0037 | 0.037 - 0.752 - - 0.751
QM 0153 | -0.099 | 0065 | 4500 | -4.49 - - 4.653 - -
48 47 47 458 | 467
WL P Tm) | 1496 | 0008 | -0414 | -5437 | 5433 | 3936 | -6.933 - 3401 | -6.761
QM 1647 | 0549 | 0065 | 4500 | -4.496 i i 6.147 i i
i 48 4.6 - 4,68
W M (Tm) | 11983 | 0000 | 3824 | 10736 | -10.728 | - 22712 - - -25.080
Q(M | -9622 | 0073 | -3481 | 2730 | -2.728 - - 113.103 - -
4.6 - 48 467 -
12 W P T m) | 7433 | 0286 | 3058 | 0089 | -0.090 | 10.491 - - 10.266 -
Q(M | -0335 | 0073 | -0049 | 2730 | -2.728 - - 13.063 - -
48 47 456 i 4567
WA P Tm) | 9369 | -0572 | -3446 | -10.557 | 10.549 | 1180 | -19.926 - - -22.485
QM 8952 | 0073 | 3383 | 2730 | -2.728 - - 12.408 - -
‘ BANG TO HOP NOI LUC DAM (tiép)
han
tu TRUONG HQP TAI TRONG TO HQP CO BAN | TO HGP CO B
lam | Mzt cdt | Noi luc
TT HT1 HT2 GT GP Mmax Mmin Qmax Mmax Mmin
1 2 3 4 5 6 7 8 9 10 11 12 13
- 4,7 4,7 - 4567
iz | "™ m@@m) | 13035 | 2726 | 0077 | -10177 | 10.165 - 23211 - - 24.716
Q(T) | -11181 | 3012 | 0075 | -3349 | 32345 ] ] -14.530 ] -
I 45 - 47 458 -
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M(T.m) | 8759 | 2486 | -0302 | -0.131 | 0132 | 11.245 - - 11.115 -
Q(T) | -3348 | 0462 | 0075 | -3349 | 3345 : - 6.696 - -
i 48 456 i 4568
WL P Tm) | 10328 | 2473 | 0528 | 9915 | -9.902 - -20.231 - - 21.941
Q(T) | 13176 | 3348 | 0075 | -3349 | 3345 - ] 16,599 ] -
48 47 47 468 | 457
W "MTm) | -1456 | 0413 | 0048 | -4555 | 4551 | 3095 | -6.011 i 2683 | -5.928
Q(M | -1624 | 0058 | 0531 | 3775 | 3.772 i i 5.399 - -
i 45 47 i 457
MW P T m) | 0404 | 0343 | 0296 | -0025 | 0.025 - 20,748 - - 20,736
Q(M | -0130 | 0058 | 0117 | -3775 | 3.772 - ] -3.905 ] -
47 48 48 467 | 4568
WL P Tm) | 1145 | 0273 | -0233 | 4505 | -4502 | 3360 | -5.647 - 2700 | -5.653
QM 1364 | 0058 | 0765 | -3.775 | 3.772 i i 5.136 i i
i 48 45 i 458
W M Tm) | 12218 | -3868 | 0100 | 9315 | -9.308 - 21527 - - 24,077
Q(T) | -9669 | 3494 | 0105 | 2368 | -2.367 - - 113.163 - -
45 - 48 457 -
15 W P T m) | 7382 | 3066 | -0308 | 0078 | -0.077 | 10.447 i i 10211 i
Q(M | -0382 | 0062 | 0105 | 2368 | -2.367 i i 2,749 i -
. 47 456 i 4567
WM P Tm) | 9238 | 3385 | -0.716 | -9159 | 9.153 - -18.396 - - 21171
QM 8905 | 3370 | 0.105 | 2368 | -2.367 - - 12.379 - -
‘ BANG TO HQP NOI LUC DAM (tiép)
han
tu TRUONG HOP TAI TRONG TO HQP CO BAN 1 TO HGP CO B
lam | Mzt cdt | Noi luc
TT HT1 HT2 GT GP Mmax Mmin Qmax Mmax Mmin
1 2 3 4 5 6 7 8 9 10 11 12 13
: 47 4,6 - 4567
W M Tm) | 13312 | -0184 | 2604 | -8372 | 8360 - 21.684 - - -23.355
Q(T) | -11.245 | 0049 | 2975 | 2757 | 2.753 i i ~14.220 i i
4,6 - 47 4,68 i
216 | N T m) | 8673 | 0331 | 2495 | -0102 | 0102 | 11.169 - - 11.011 -
QM | -3412 | 0049 | -0425 | 2757 | 2.753 - - 6.168 - -
- 48 4,56 - 4568
WA P (Tm) | 10223 | -0479 | 2576 | 8168 | -8.156 - 718.379 - - 20313
Q(M | 13112 | 0049 | 3385 | 2757 | 2.753 : i 16547 i i
48 47 47 458 | 467
W "M Tm) | 1401 | 0069 | 0397 | -3685 | 3681 | 2279 | -5086 - 1973 | 5074
Q(M) | -1594 | 0520 | -0047 | -3058 | 3.055 - - 4,653 - -
- 4,6 47 - 467
17| W P Tm) | 0384 | 0304 | 0340 | -0014 | 0014 - 0.724 - - 0703
Q(M | -0100 | 0128 | -0047 | -3058 | 3.055 ] ] 13.159 ] -
47 48 48 457 | 4568
WA P Tm) | 1160 | -0238 | 0283 | 3656 | -3652 | 2495 | -4812 - 1915 | -4.916
QM 1394 | 0776 | -0.047 | -3058 | 3.055 - - 4.449 - -
>18 | 1 : 48 4,6 - 4,68
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M (T.m) | -12.443 | 0003 | -3733 | 7862 | -7.856 - 220.299 - - 22873
QM | 9711 | 0088 | 3462 | 1999 | -1.997 : : 13173 : :
4,6 i 48 4,67 i
W P rmy | 7321 | -0339 | 3077 | 0066 | -0.065 | 10.398 - - 10.149 -
Q(T) | -0424 | 0088 | -0030 | 1999 | -1.997 - ] 2422 ] -
- 47 456 - 4567
WA P Tmy | 0134 | 0681 | 3498 | 7731 | 7.725 - 716.865 - - 719.853
QM 8863 | 0088 | 3402 | 1999 | -1.997 - i 12.352 i :
‘ BANG TO HQP NOI LUC DAM (tiép)
han
t TRUONG HQP TAI TRONG TO HQP CO BAN 1 TO HGP CO B
lam | Mzt cit | Noi luc
TT HT1 HT2 GT GP Mmax Mmin Qmax Mmax Mmin
1 2 3 4 5 6 7 8 9 10 11 12 13
- 47 45 i 4567
W M Tm) | 13270 | 2664 | 0103 | -6639 | 6627 - 719.909 - - 21.735
Q(T) | -11.401 | 3040 | 0076 | -2.166 | 2.161 - - “14.441 - -
45 - 47 458 -
19 N P T m) | 9182 | 2632 | -0332 | -0.142 | 0143 | 11.814 - - 11.679 -
Q(M | -3567 | 0490 | 0076 | -2.166 | 2.161 - - 5733 - -
i 48 456 - 4568
WL P Tm) | 9248 | 2243 | 0561 | 6356 | -6.341 - -15.589 - - -17.479
Q(M | 12957 | 3320 | 0076 | -2.166 | 2.161 - 16.353 -
47 48 48 467 | 4568
W "M (Tm) | 1431 | -0827 | 0234 | 2905 | -2901 | 1473 | -4333 - 0972 | -4548
Q(M | -1451 | 0068 | -0.788 | 2426 | -2.423 i i 3.874 i i
i 45 47 i 457
220 | W Py | 0586 | 0408 | 0322 | -0007 | 0.006 - -0.995 - - -0.960
QM 0.043 | 0068 | -0140 | 2426 | -2.423 - 2.469 - -
48 47 47 468 | 457
WA P (Tm) | 1534 | -0490 | 0101 | -2918 | 2914 | 1380 | -4452 - 1179 | -4.601
QM 1537 | 0068 | 0508 | 2426 | -2.423 - - 3.963 - -
i 48 45 - 458
W M mm) | 12448 | -3796 | 0100 | 6453 | -6.447 - -18.895 - - 21.667
Q(M) | -9808 | 3518 | 0112 | 1627 | -1626 - - -13.326 - -
45 - 48 457 -
21 | W P T m) | 7.694 | 3231 | -0338 | 0109 | -0.107 | 10.925 - - 10.700 -
QM | -0521 | 0086 | 0112 | 1627 | -1626 : i 2147 - -
. 47 456 - 4567
WA P Tm) | 8384 | -3126 | -0.776 | -6.235 | 6.233 - 14,619 - - 17,507
QM 8766 | 3346 | 0112 | 1627 | -1.626 - - 12.224 - -
‘ BANG TO HOP NOI LUC DAM (tiép)
han
tr TRUONG HOP TAI TRONG TO HQP CO BAN 1 TO HGP CO B
lam | Mzt cdt | Noi luc
TT HT1 HT2 GT GP Mmax Mmin Qmax Mmax Mmin
1 2 3 4 5 6 7 8 9 10 11 12 13
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PO AN TOT NGHIEP KHOA XAY DUNG - TRUGNG PHDL HAI PHONG
- 47 4.6 - 4567
W M (Tm) | 13055 | -0200 | 2468 | -4680 | 4.668 - 17.735 - - 719.749
Q(T) | -11572 | 0023 | -3043 | -1498 | 1.494 - ] 14,615 ] ]
4,6 - 47 4,68 -
222 | W T m) | 9910 | -0.360 | 2836 | -0.187 | 0185 | 12.747 i 12.630 i
Q(M | 3738 | 0023 | 0493 | -1498 | 1494 4 i 5.236 i :
i 48 456 i 4568
W P Tm) | 8006 | 0431 | 2030 | 4307 | -4.298 - -12.304 - - -14.088
Q(M | 12786 | 0023 | 3317 | -1498 | 1.494 - 16.126 ]
48 47 47 458 | 46,7
W "M@m) | 1790 | 0113 | 0504 | 2045 | 2041 | 0251 | -3.835 i 0.149 | -4.165
Q(M | -1475 | 0504 | 0092 | -1.709 | 1.705 i i 3.184 i :
i 4,6 48 i 4,68
223 | W P T m) | 0916 | 0329 | 0484 | 0005 | -0.005 - ~1.400 - - -1.356
QM 0019 | 0144 | -0092 | -1.709 | 1.705 - - 1.724 - -
47 48 48 - 4568
WA PN Tm) | 1834 | -0232 | 0374 | 2056 | -2052 | 0221 | -3.886 - - 4227
QM 1513 | 0792 | 0092 | -1.709 | 1.705 i i 3218 i i
] 48 4,6 i 4568
W M Tm) | 12307 | -0079 | 3509 | 4795 | -4.788 - -17.094 - - 719.926
Q(M | -9925 | 0073 | -3527 | 1188 | -1.186 - - 113.453 - -
4,6 - 48 467 -
24 1 WM P T m) | 8293 | 0364 | 3465 | 0162 | -0.163 | 11.757 i i 11557 i
Q(M | -0638 | 0073 | 0095 | 1188 | -1.186 i i 1824 i -
i 47 456 i 456,7
WML E o Tm) | 7327 | 0648 | 2.856 | -4470 | 4.462 - 11.797 - - 14,504
QM 8648 | 0073 | 3337 | 1188 | -1.186 - - 12.058 - -
‘ BANG TO HQP NOI LUC DAM (tiép)
han
tr TRUONG HOP TAI TRONG TO HQP CO BAN 1 TO HGP CO B
lam | Mzt cdt | Noi luc
TT HT1 HT2 GT GP Mmax Mmin Qmax Mmax Mmin
1 2 3 4 5 6 7 8 9 10 11 12 13
- 4,56 45 - 4567
W M am) | 14123 | 2629 | 0120 | 2712 | 2702 - 116.872 - - 719.038
Q(T) | -11.893 | 3105 | 0061 | -0876 | 0871 : i ~14.998 i i
45 i 47 458 i
225 | NPT m) | 9.806 | 2.860 | -0.303 | -0.084 | 0089 | 12.666 - - 12.460 -
Q(T) | -4059 | 0555 | 0061 | -0876 | 0871 - - 4.935 - -
- 48 4,56 - 4568
WA P Tmy | 7147 | -1821 | -0487 | 2544 | -2525 - 9.671 - - “11.496
Q(T) | 12464 | 3255 | 006l | -0876 | 0871 : i 15.781 i i
. 48 48 i 4568
W P m)y | 1909 | -0388 | 0247 | 1.081 | -1.079 - -2.988 - - -3.452
126 Q(M | -1742 | 0102 | -0798 | 0886 | -0.884 - - 2626 - -
- 45 48 - 458
W P Tmy | 0715 | -0510 | 0322 | 0017 | -0.019 - 11,225 - - 1101
Q(M | -0248 | 0102 | -0150 | 0886 | -0.884 ] ] 1132 ] -
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PO AN TOT NGHIEP KHOA XAY DUNG - TRUGNG PHDL HAI PHONG
- 47 47 - 457
W P Tm) | 1314 | 0632 | 0114 | -1.046 | 1.042 - 2,360 - - 2.824
QM 1246 | 0102 | 0498 | 0886 | -0.884 - ] 2132 ] -
- 45 45 - 458
W "M@Tm) | 13152 | 3753 | 0087 | 3128 | -3.124 i 716.905 i i 119.341
Q(M | -10050 | 3574 | 0102 | 0778 | -0.777 i i [13.624 i :
45 i 48 457 i
27 | W P T m) | 7934 | 3494 | 0310 | 0096 | -0.092 | 11.429 - - 11.166 -
Q(M | -0763 | 0142 | 0102 | 0778 | -0.777 - ] 1541 ] -
- 456 | 456 - 4567
WA P Tmy | 7108 | 2644 | 0707 | 2936 | 2940 - 710,548 - - 712.856
QM 8523 | 3290 | 0102 | 0778 | 0777 i i 11.915 i :
y BANG TO HQP NOI LUC DAM (tiép)
han
tu TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO B
lam | Mzt cit | Noi luc
TT HT1 HT2 GT GP Mmax Mmin Qmax Mmax Mmin
1 2 3 4 5 6 7 8 9 10 11 12 13
: 45 45 : 456
W M @m) | 11370 | -0980 | 0000 | 0000 | 0.000 - ~12.350 - - 12,052
Q(M | -7220 | 0610 | 0000 | 0000 | 0.000 - - 7.830 - -
- 45 45 - 456
28 | W T m) | 4918 | -0430 | 0000 | 0000 | 0.000 i 5.348 i i 5.305
Q(T) | -5685 | 0490 | 0000 | 0000 | 0.000 - - 6.175 - -
- - 45 - -
W E o Tm) | 0000 | 0000 | 0000 | 0.000 0.000 - - - - -
Q(M) | -4150 | 0370 | 0000 | 0000 | 0.000 - - 4520 - -
- 456 | 456 - 4568
W M (Tm) | 13172 | -0971 | 0594 | 0584 | -0.660 - 14,737 - - [15.174
Q(T) | -14431 | 0144 | 1327 | 0256 | -0.271 i i 115.902 i -
4,6 i 47 4,68 i
029 | W Py | 9281 | 0539 | 1359 | -0184 | 0154 | 10.640 - - 10.643 -
QM 0812 | 0144 | 0198 | 0256 | -0.271 - - 1.068 - -
- 47 4,6 - 4567
WAL P Tm) | 0947 | -0107 | -0742 | 0952 | 0.968 - 710.899 - - 11.567
Q(M | 12006 | -0.144 | 1203 | 0256 | -0.271 : i 13.209 i -
- 4.6 47 - 4,6,7
W M m) | 2326 | 0306 | 0329 | -0230 | 0234 - 4,674 - - 4.848
Q(M | -3052 | 0040 | -003L | -0232 | 0231 - - -3.284 - -
- 4,6 47 - 4,68
030 | WM P T m) | -1925 | 0246 | -0292 | 0048 | -0.043 - 2217 - - 2227
Q(M | -0982 | 0140 | 0031 | -0232 | 0231 : - 1.214 - -
. 48 45 i 4568
WA P Tm) | 1989 | -0030 | -0.255 | 0326 | -0.320 - 2310 - - 2533
QM 1088 | 0320 | -0.031 | -0232 | 0231 - - 1.408 - -
'?é‘“ BANG TO HOP NOI LUC DAM (tiép)
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PO AN TOT NGHIEP KHOA XAY DUNG - TRUONG PHDL HAI PHONG
lam ' TRUGNG HOP TAI TRONG TO HGP CO BAN 1 TO HOP CO B
Mit cat | Noi luc
TT HT1 HT2 GT GP Mmax Mmin Qmax Mmax Mmin
1 2 3 4 5 6 7 8 9 10 11 12 13
- 48 46 - 4,68
W M (Tm) | 14534 | 0180 | -1.150 | 1405 | -1.381 i 115,915 i i 116,812
Q(T) | -14558 | 0186 | -1.436 | 0310 | -0.298 - - 115.993 - -
4.6 - 47 467 -
31\ W P T m) | 13181 | 0546 | 1711 | 0196 | -0.221 | 14.892 - - 14.897 -
QM 0345 | 0186 | -0032 | 0310 | -0.298 - ] 0.655 ] -
- 456 | 456 - 4567
WA P Tmy | 17226 | -1.271 | 0903 | -1.013 | 0.940 - 719.400 - - 220.095
Q(M) | 15248 | 0186 | 1372 | 0310 | -0.298 - - 16.806 - -
: 45 45 : 456
W M Tm) | 13569 | -1219 | 0000 | 0000 | 0.000 - ~14.787 - - ~14.665
Q(M | -7955 | 0708 | 0000 | 0000 | 0.000 - - 8.663 - -
- 45 45 - 456
82 1 WM P T m) | 5801 | 0525 | 0.000 | 0000 | 0.000 i 6.326 i i 6.273
Q(T) | -6168 | 0554 | 0000 | 0000 | 0.000 - i 6.722 i -
- - 45 - -
WA Pem) | 0000 | 0000 | 0000 | 0000 | 0.000 i i i i i
Q(T) | -4380 | 0400 | 0000 | 0000 | 0.000 - - 4.780 - -
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PO AN TOT NGHIEP KHOA XAY DUNG - TRUONG PHDL HAI PHONG
BANG TO HOP NOI LUC COT
Phan . R . R
0 cot ) TRUONG HOP TAI TRONG TO HOP CO BAN 1
1\045? Noi Iye Mmax Mmin Y
TT HT1 HT2 GT GP
Ntu Ntu Nr
1 2 3 4 5 6 7 8 9 10 ]
4.7 48 4,
M(T.m) -2.646 -0.703 0.092 12.331 -12.243 9.685 -14.889 -3.
I/I N(T) -261.430 -23.485 -19.971 29.641 -29.618 -231.789 -291.048 -30¢
c1 Q(M) -2.575 -0.704 0.098 5.617 -5.494 - - -8.
48 - 4,
Wi M(T.m) 5.851 1.619 -0.230 -4.570 4.633 10.484 - 7.
N(T) -259.797 -23.485 -19.971 29.641 -29.618 -289.415 - -30s
Q(M) -2.575 -0.704 0.098 4.627 -4.735 - - -7.
48 47 4,
Ul M(T.m) -5.357 -1.674 0.507 -6.898 6.880 1.523 -12.254 -6.
N(T) -268.615 -30.711 -29.615 3.758 -3.752 -272.368 -264.857 -32¢
c2 Q(M) -2.409 -0.752 0.217 -7.696 7.684 - - -10
47 4.8 4,
Wi M(T.m) 2.593 0.807 -0.210 18.500 -18.476 21.094 -15.882 3.
N(T) -270.521 -30.711 -29.615 3.758 -3.752 -266.763 -274.273 -33(
Q(T) -2.409 -0.752 0.217 -7.696 7.684 - - -10
48 4,7 4,
M(T.m) 4.663 2.292 -0.567 -5.902 5.912 10.575 -1.239 6.
I“ N(T) -260.370 -32.812 -31.474 -12.604 12.597 -247.773 -272.974 -324
c3 Q(M) 2.003 0.992 -0.254 -7.253 7.257 - - 9.
47 4.8 4,
W M(T.m) -1.948 -0.981 0.272 18.034 -18.037 16.086 -19.984 -2.
N(T) -262.276 -32.812 -31.474 -12.604 12.597 -274.880 -249.679 -32¢
Q(T) 2.003 0.992 -0.254 -7.253 7.257 - - 9..
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PO AN TOT NGHIEP KHOA XAY DUNG - TRUONG PHDL HAI PHONG
BANG TO HOP NOI LUC COT (tiép)
Phan . R . R
tir cot § TRUONG HOP TAI TRONG TO HOP CO BAN 1
hf;f Noi Iye Mmax Mmin Y
TT HT1 HT?2 GT GP
Ntu Ntu Nr
1 2 3 4 5 6 7 8 9 10 ]
47 48 4,
" M(T.m) 2.370 0.991 -0.101 11.788 -11.867 14.158 -9.498 3.
N(T) -222.896 -24.954 -21.145 -20.795 20.772 -243.691 -202.123 -268
- Q(T) 2.169 0.944 -0.134 5.060 -5.179 - - 7.
47 4,
Wi M(T.m) -4.788 -2.123 0.342 -3.656 3.589 - -8.444 -6.
N(T) -221.262 -24.954 -21.145 -20.795 20.772 - -242.058 -267
Q(M) 2.169 0.944 -0.134 4,301 -4.189 - - 6.4
4.7 4.8 4,
I M(T.m) -6.661 -1.180 -0.411 10.099 -9.999 3.438 -16.660 -8.
N(T) -234.334 -19.005 -19.950 24.740 -24.727 -209.594 -259.061 -27:
cs 48 47 4,
nm | M(T.m) 5.789 0.139 1.376 -8.529 8.633 14.422 -2.740 7.
N(T) -232.403 -19.005 -19.950 24.740 -24.727 -257.130 -207.663 =271
48 4.7 4,
I M(T.m) -5.747 0.112 -1.329 -13.306 13.300 7.554 -19.053 -6.
6 N(T) -239.642 -26.536 -27.417 3.061 -3.048 -242.690 -236.580 -29:
4.7 4.8 4,
/M M(T.m) 6.249 1.101 0.331 14.498 -14.490 20.747 -8.241 7.6
N(T) -241.894 -26.536 -27.417 3.061 -3.048 -238.833 -244.943 -29F
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PO AN TOT NGHIEP KHOA XAY DUNG - TRUONG PHDL HAI PHONG
BANG TO HOP NOI LUC COT (tiép)
Phén . R . s
i cot ) TRUONG HOP TAI TRONG TO HOP CO BAN 1
hf;f Noi Iye Mmax Mmin Y
TT HT1 HT2 GT GP
Ntu Ntu Nr
1 2 3 4 5 6 7 8 9 10 1
438 47
11| M(T.m) 4.821 -0.087 1.854 -12.195 | 12.187 17.008 -7.374
o7 N(T) | -232.837 | -27.931 | -29.347 | -10.205 | 10.205 | -222.632 | -243.042 | -29C
4,7 438
i | M(T.m) | -5.475 -1.512 -0.409 13.326 | -13.319 7.851 -18.794
N(T) | -235.089 | -27.931 | -29.347 | -10.205 | 10.205 | -245.295 | -224.884 | -29:
4,7 4.8 4,
| M(T.m) 5.572 1.579 0.581 8.841 -8.927 14.413 -3.355 7.
cs N(T) -200.028 | -20.256 | -21.114 | -17.596 | 17.570 -217.625 | -182.458 -241
4,8 4,7 4,
nn | M(T.m) -5.179 -0.175 -1.809 -7.535 7.423 2.244 -12.714 7.
N(T) -198.098 | -20.256 | -21.114 | -17.596 | 17.570 -180.528 | -215.694 | -23¢
4,7 4.8 4,
| M(T.m) -6.268 -0.214 -1.448 7.298 -7.198 1.030 -13.466 7.
co N(T) -207.760 | -18.969 | -15.449 | 19.440 | -19.427 | -188.320 | -227.187 -24:
4,8 4,7 4,
| M(T.m) 6.605 1.671 0.144 -7.456 7.534 14.139 -0.851 8.
N(T) -206.127 | -18.969 | -15.449 | 19.440 | -19.427 | -225554 | -186.687 -24(
4,8 4,7 4,
| M(T.m) -6.820 -1.618 0.214 -11.094 | 11.087 4.267 -17.913 -8.
10 N(T) 212426 | -24.317 | -23.249 2.349 -2.339 -214.765 | -210.077 -25¢
47 4.8 4,
nn | M(T.m) 6.098 0.033 1.322 9.834 -9.830 15.932 -3.732 7.
N(T) -214.332 | -24.317 | -23.249 2.349 -2.339 -211.983 | -216.671 -261
BANG TO HOP NOI LUC COT (tiép)
Phan N X A )
i cot ] TRUONG HOP TAI TRONG TO HOP CO BAN 1
?éit Noi luc Mmax Mmin Y
TT HT1 HT2 GT GP
Ntu Ntu Nr
1 2 3 4 5 6 7 8 9 10 1
4,8 4,7 4,
| M(T.m) 5.847 2.251 0209 | -10.050 | 10.044 15.891 -4.203 7.
- N(T) -206.581 | -25.868 | -24501 | -7.689 7.688 -198.892 | -214.270 -25¢
4,7 4,8 4,
nn | M(T.m) -5.618 -0.051 -1.830 8.717 -8.707 3.098 -14.325 7.
N(T) -208.486 | -25.868 | -24501 | -7.689 7.688 -216.175 | -200.798 -25¢
o1 0 4,7 4,8 4,
M(T.m) 5.450 0.305 1.934 6.094 -6.185 11.543 -0.736 7.
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PO AN TOT NGHIEP KHOA XAY DUNG - TRUONG PHDL HAI PHONG
N(T) -177.983 -20.197 -16.395 -14.100 14.078 -192.083 -163.905 -21¢
4,8 4,7 4,
/11 M(T.m) -5.970 -2.231 -0.172 -6.497 6.409 0.439 -12.467 -8.
N(T) -176.350 -20.197 -16.395 -14.100 14.078 -162.272 -190.449 -212
47 48 4,
I/1 M(T.m) -4.782 -1.005 -0.294 6.261 -6.168 1.479 -10.951 -6.
c13 N(T) -182.011 -14.491 -15.390 14.837 -14.828 -167.174 -196.839 -211
4,8 4,7 4,
/11 M(T.m) 5.089 0.155 1.281 -6.049 6.135 11.224 -0.960 6.!
N(T) -180.650 -14.491 -15.390 14.837 -14.828 -195.477 -165.813 -21(
48 4.7 4,
I/ M(T.m) -5.675 0.106 -1.236 -9.710 9.702 4.027 -15.385 -6.
cl4 N(T) -185.601 -20.126 -21.036 1.750 -1.739 -187.340 -183.851 -22¢€
47 4.8 4,
/M M(T.m) 4,989 0.980 0.071 9.012 -9.003 14.001 -4.014 6.(
N(T) -187.235 -20.126 -21.036 1.750 -1.739 -185.485 -188.974 -22¢

BANG TO HOP NOI LUC COT (tiép)

Phan . R . R
tir cot 5 TRUONG HOP TAI TRONG TO HOP CO BAN 1
I\C/I;t Noi luc Mmax Mmin Y
TT HT1 HT2 GT GP

Ntu Ntu Nr
1 2 3 4 5 6 7 8 9 10 ]
4.8 4.7 4,
I/1 M(T.m) 4973 -0.080 1.748 -9.082 9.076 14.049 -4.108 6.¢
15 N(T) -180.813 -21.007 -22.479 -5.587 5.588 -175.224 -186.400 -224
47 4.8 4,
/11 M(T.m) -4.633 -1.368 -0.131 8.359 -8.354 3.726 -12.987 -6.
N(T) -182.446 -21.007 -22.479 -5.587 5.588 -188.033 -176.858 -22°
47 4.8 4,
I/ M(T.m) 4,173 1.364 0.413 5.560 -5.644 9.732 -1.471 5.¢
c16 N(T) -156.652 -15.494 -16.313 -10.999 10.979 -167.651 -145.673 -18¢
438 4,7 4,
/1 M(T.m) -4.640 -0.211 -1.734 -5.548 5.453 0.813 -10.188 -6.
N(T) -155.290 -15.494 -16.313 -10.999 10.979 -144.312 -166.290 -187
47 4.8 4,
I/ M(T.m) -5.366 -0.251 -1.257 5.596 -5.501 0.231 -10.866 -6.
c17 N(T) -156.697 -14.450 -10.912 10.901 -10.895 -145.796 -167.593 -18¢
48 47 4,
/M M(T.m) 5.201 1.249 0.259 -5.226 5.313 10.514 -0.024 6.’
N(T) -155.336 -14.450 -10.912 10.901 -10.895 -166.231 -144.435 -18(
438 4,7 4,
I/1 M(T.m) -6.041 -1.253 0.086 -8.385 8.377 2.336 -14.425 -7.
c18 N(T) -158.571 -17.880 -16.849 1.186 -1.175 -159.746 -157.386 -19¢
4,7 4,8 4,
/11 M(T.m) 5.958 0.033 1.179 7.623 -7.616 13.580 -1.658 7.
N(T) -160.205 -17.880 -16.849 1.186 -1.175 -159.019 -161.380 -19¢
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PO AN TOT NGHIEP KHOA XAY DUNG - TRUONG PHDL HAI PHONG
BANG TO HOP NOI LUC COT (tiép)
Phén . R . R
i oot ) TRUONG HOP TAI TRONG TO HOP CO BAN 1
hf;f Noi Iye Mmax Mmin Y
TT HT1 HT2 GT GP
Ntu Ntu Nr
1 2 3 4 5 6 7 8 9 10 1
4,8 4,7 4,
| M(T.m) 5.358 1.765 -0.028 -7.923 7.917 13.275 -2.564 7.
o1 N(T) -154.970 | -18.992 | -17.613 -3.817 3.820 -151.150 -158.787 -191
4,7 48 4,
i | M(T.m) -5.514 -0.088 -1.662 7.091 -7.085 1577 -12.599 7.
N(T) -156.604 | -18.992 | -17.613 -3.817 3.820 -160.421 -152.784 -19:
4,7 4.8 4,
I | M(T.m) 4.729 0.360 1.711 5.009 -5.096 9.738 -0.367 6.
20 N(T) -135.709 | -15421 | -11.610 -8.270 8.251 -143.978 -127.458 -16:
4,8 4,7 4,
i | M(T.m) -4.712 -1.707 -0.344 -4.886 4.790 0.078 -9.598 -6.
N(T) -134.348 | -15421 | -11.610 -8.270 8.251 -126.097 -142.617 -161
4.8 4,
| M(T.m) -5.127 -1.223 -0.269 4.689 -4.590 - -9.717 -6.
o1 N(T) -131.450 | -9.992 -10.837 7.552 -7.551 - -139.001 -15:
4,8 - 4,
i | M(T.m) 4.969 0.191 1.295 -4.327 4.419 9.388 - 6.
N(T) -130.089 | -9.992 -10.837 7.552 -7.551 -137.639 - -15¢(
4,8 4,7 4,
| M(T.m) -5.886 0.099 -1.186 -7.100 7.092 1.206 -12.985 -6.
22 N(T) -131.452 | -13.666 | -14.619 0.759 -0.748 -132.200 -130.693 -15¢
47 4.8 4,
nn | M(T.m) 5.848 1.200 -0.071 6.298 -6.290 12.146 -0.441 6.
N(T) -133.085 | -13.666 | -14.619 0.759 -0.748 -132.326 -133.833 -161
BANG TO HOP NOI LUC COT (tiép)
Phan N R ] . .
i cot ] TRUONG HOP TAI TRONG TO HOP CO BAN 1
?éit Noi lue Mmax Mmin M
TT HT1 HT2 GT GP
Ntu Ntu Nr
1 2 3 4 5 6 7 8 9 10 1
4,8 4,7 4,
| M(T.m) 5.250 -0.060 1.703 -6.812 6.806 12.056 -1.562 6.
23 N(T) -129.104 | -14.120 | -15.647 -2.410 2.415 -126.690 -131.514 -15¢
4,7 4,8 4,
i | M(T.m) -5.404 -1.691 0.024 5.948 -5.943 0.544 -11.346 -7.
N(T) -130.738 | -14.120 | -15.647 -2.410 2.415 -133.148 -128.323 -16(
4,7 - 4,
2 | M(T.m) 4.526 1.679 0.371 4.272 -4.363 8.798 - 6.
N(T) -114.813 | -10.731 | -11.505 -5.901 5.884 -120.714 - -137
i 4,7 4,
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M(T.m) -4.490 -0.265 -1.757 -4.158 4.057 - -8.648 -6.
N(T) -113.452 -10.731 -11.505 -5.901 5.884 - -119.353 -135
4.8 4,
I/1 M(T.m) -5.254 -0.288 -1.281 3.841 -3.737 - -8.991 -6.
25 N(T) -106.266 -9.943 -6.342 4,796 -4.798 - -111.064 -122
4,8 - 4,
/11 M(T.m) 5.661 1.466 0.255 -3.531 3.628 9.290 - 7.
N(T) -104.905 -9.943 -6.342 4.796 -4.798 -109.703 - -121
47 4,
I/ M(T.m) -6.959 -1.494 0.205 -5.664 5.656 - -12.623 -8.
26 N(T) -104.239 -11.399 -10.432 0.457 -0.445 - -103.782 -12¢
47 - 4,
/M M(T.m) 6.266 0.045 1.135 4.928 -4.920 11.194 - 7.4
N(T) -105.873 -11.399 -10.432 0.457 -0.445 -105.416 - -127
BANG TO HOP NOI LUC COT (tiép)
Phan . R . R
tir cot 5 TRUONG HOP TAI TRONG TO HOP CO BAN 1
I\C/I;t Noi luc Mmax Mmin Y
TT HT1 HT2 GT GP
Ntu Ntu Nr
1 2 3 4 5 6 7 8 9 10 ]
4.8 - 4,
I/1 M(T.m) 6.289 2.110 -0.164 -5.518 5.514 11.802 - 8.:
co7 N(T) -103.225 -12.147 -10.817 -1.351 1.357 -101.868 - -12¢
48 4,
/M M(T.m) -5.792 -0.125 -1.633 4,735 -4.730 - -10.523 -7.
N(T) -104.859 -12.147 -10.817 -1.351 1.357 - -103.502 -127
4,7 - 4,
I/ M(T.m) 4.644 0.415 1.741 3.573 -3.667 8.217 - 6.¢
28 N(T) -93.959 -10.643 -6.783 -3.902 3.886 -97.861 - -111
4,7 4,
/11 M(T.m) -5.127 -2.036 -0.334 -3.515 3.409 - -8.643 -7.
N(T) -92.598 -10.643 -6.783 -3.902 3.886 - -96.500 -11(
4.8 4,
I/ M(T.m) -3.586 -0.777 -0.306 2.825 -2.713 - -6.299 -4,
29 N(T) -81.238 -5.513 -6.265 2.630 -2.637 - -83.875 -93
48 - 4,
/1 M(T.m) 3.873 0.172 1.009 -2.280 2.384 6.257 - 5.
N(T) -80.149 -5.513 -6.265 2.630 -2.637 -82.786 - -91
4,7 4,
I/1 M(T.m) -5.477 0.039 -1.046 -4.375 4.368 - -9.852 -6.
30 N(T) -77.086 -7.167 -8.181 0.197 -0.184 - -76.889 -92
4,7 - 4,
/11 M(T.m) 4,879 0.843 0.074 3.880 -3.872 8.759 - 5.
N(T) -78.447 -7.167 -8.181 0.197 -0.184 -78.251 - -93
Phén . X N X
tir cot BANG TO HOP NOI LUC COT (tiép)
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TRUONG HOP TAI TRONG TO HOP CO BAN 1
Mit N
it | Noilue Mmax Mmin Y
TT HT1 HT2 GT GP
Ntu Ntu Nr
1 2 3 4 5 6 7 8 9 10 1
438 4,
11 M(T.m) -4.625 -1.196 -0.165 3.853 -3.847 - -8.472 -5.
cai N(T) -78.941 -7.241 -8.881 -0.551 0.560 - -78.381 -95
48 - 4,
i | M(T.m) 5.150 0.005 1.502 -4.389 4.382 9.532 - 6.6
N(T) -77.579 -7.241 -8.881 -0.551 0.560 -77.020 - -93
4,7 - 4,
I/l M(T.m) 3.256 1.090 0.442 2.720 -2.824 5.977 - 4.
ca N(T) -73.202 -5.977 -6.671 -2.275 2.261 -75.477 - -85
4,7 4,
i | M(T.m) -3.622 -0.256 -1.421 -2.434 2.322 - -6.056 -5.
N(T) -72.113 -5.977 -6.671 -2.275 2.261 - -74.388 -84
4,8 4,
I/l M(T.m) -4.133 -0.259 -1.021 2.026 -1.914 - -6.047 -5.
caa N(T) -56.654 -5.489 -1.838 1.132 -1.142 - -57.796 -63
438 - 4,
i | M(T.m) 4.156 0.978 0.344 -1.390 1.498 5.654 - 5.
N(T) -55.565 -5.489 -1.838 1.132 -1.142 -56.707 - -62
4,7 4,
11 M(T.m) -5.532 -1.119 -0.072 -2.946 2.934 - -8.478 -6.
a4 N(T) -49.701 -4.859 -3.969 -0.014 0.027 - -49.715 -58
4,7 - 4,
i | M(T.m) 5.743 0.097 1.048 2.361 -2.352 8.104 - 6.¢
N(T) -51.062 -4.859 -3.969 -0.014 0.027 -51.076 - -59
BANG TO HOP NOI LUC COT (tiép)
Phén
ot |y TRUONG HOP TAI TRONG TO HOP CO BAN 1
. Noi lye Mmax Mmin Y
cat TT HT1 HT2 GT GP
Ntu Ntu Nr
1 2 3 4 5 6 7 8 9 10 1
48 4,
11 M(T.m) -5.367 -0.187 -1.503 2.451 -2.447 - -7.813 7.
N(T) -53.238 -5.270 -3.942 -0.030 0.040 - -53.198 -62
C35
438 - 4,
| M(T.m) 4.893 1.584 0.171 -3.076 3.074 7.968 - 6.6
N(T) -51.877 -5.270 -3.942 -0.030 0.040 -51.837 - -61
47 - 4,
C36 I M(T.m) 3.705 0.392 1.435 2.036 -2.140 5.741 - 5.
N(T) -52.834 -5.904 -2.014 -1.088 1.075 -53.922 - -60
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456 4,
/11 M(T.m) -3.569 -1.399 -0.483 -1.650 1.533 -5.451 -5.
N(T) -51.745 -5.904 -2.014 -1.088 1.075 -59.664 -59
48 4,
I/ M(T.m) -2.991 -0.843 -0.143 1.154 -1.027 -4.018 -3.
N(T) -32.390 -1.124 -1.777 0.256 -0.271 -32.662 -35
e 4,8 4,
/11 M(T.m) 1.802 -0.009 0.594 -0.584 0.660 2.462 2.
N(T) -31.301 -1.124 -1.777 0.256 -0.271 -31.573 -34
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BANG TO HOP NOI LUC COT (tiép)
Phan N ) . )
tir cot M TRUONG HOP TAI TRONG TO HOP CO BAN 1
e | Noilue Mmax Mmin Y
TT HT1 HT2 GT GP

Ntu Ntu Nr
1 2 3 4 5 6 7 8 9 10 1
47 4,
I/1 M(T.m) -7.958 -0.077 -0.488 -1.278 1.288 - -9.236 -8.
38 N(T) -21.764 -0.596 -1.692 -0.024 0.040 - -21.789 -24
4,5 - 4,
/11 M(T.m) 6.682 1.121 -0.199 0.847 -0.847 7.804 - 7.6
N(T) -23.126 -0.596 -1.692 -0.024 0.040 -23.721 - -25
45 4,
I/ M(T.m) -6.945 -1.537 0.144 1.098 -1.091 - -8.482 -8.
N(T) -27.641 -0.274 -2.007 0.078 -0.067 - -27.915 -29
C39 4,8 - 4,
/M M(T.m) 10.188 0.126 0.821 -1.635 1.615 11.804 - 11.
N(T) -26.280 -0.274 -2.007 0.078 -0.067 -26.346 - -28
45,6 - 4,
I/1 M(T.m) 3.629 1.245 0.223 1.286 -1.406 5.097 - 5.
40 N(T) -32.592 -1.294 -1.912 -0.310 0.298 -35.798 - -35
4.7 4,
/11 M(T.m) -3.657 -0.053 -0.903 -1.013 0.940 - -4.671 -4,
N(T) -31.503 -1.294 -1.912 -0.310 0.298 - -31.813 -34
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BANG KHOI LUQNG VA PINH MUC
S_I'_I' Mf:lgicnh Noi dung cong viéc Pon vi llli(l)'lﬁig D,!nh m:; an %Vh“ Cl
: Ca may cong Ca may {
1 2 3 4 5 7 8 9
2 Cong tic chuén bi cong
3 A- THI CONG PHAN NGAM
4 Bén giao va chuan bi mt bang cbng
5 | AC.26211 | Thicong ép coc 100m 70.08 3.6 18 252.29
6 | AB.25112 | Pao dét baing may 100m3 | 22.07 0.372 6.11 8.21
7 | AB.11442 | Pao dat thu cong m3 33.97 1.04
8 | AA.22211 | Ph4 déu coc m3 15.77 1.05 2.02 16.56
9 | AF.11110 | D6 bé tong 16t mong va dim méng m3 55.45 1.42
10 | AF.61120 | G.C.L.D cbt thép moéng, giang va cd mong T 14.50 8.34
11 | AF.81122 | G.C.L.D van khuon méng va giang 100m2 11.14 29.7
12 | AF.31110 | P bé tong mong va gidng m3 393.17 | 0.033 0.85 12.97
13 | AF.81122 | Théo van khuén méng va giing 100m2 11.14 29.7
14 | AF.81132 | G.C.L.D van khuén cb méng 100m2 1.63 31.9
15 | AF.12230 | D6 bé tong c6 mong m3 17.36 4.05
16 | AF.81132 | Théo van khuon cd méng 100m2 1.63 31.9
17 | AE.22210 | Xay tuong cd6 mong m3 55.21 1.92
18 | AF.12310 | D6 bé tong giang chan tuong m3 9.20 3.56
19 | AB.65110 | Lép dat san nén 100m3 7.47 3.85 7.7 28.76
20 | AB.41422 | Van chuyén dat thira 100m3 7.47 1 7.47
Cong tac khac
B- THI CONG PHAN THAN
Tﬁng 1
21 | AF.61432 | G.C.L.D cbt thép cot, vach T 13.83 8.85
22 | AF.82111 | G.C.L.D van khuén cot, vich 100m2 4.77 38.28
23 | AF.22260 | D6 bé tong cot, vach m3 52.55 0.08 3.33 4.20
24 | AF.82111 | Thao van khudn cot, vach 100m2 4.77 19.14
25 | AF.86311 | G.C.L.D van khudn dam, san, ciu thang 100m2 14.30 23
26 | AF.61532 | G.C.L.D cbt thép dim, san, cau thang T 15.72 9.17
27 | AF.32310 | D6 bé tong dam, san, cau thang m3 27400 | 0.033 2.56 9.04
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28 Béo dudng bé tong dim, san, cau thang
29 | AF.86311 | Thao van khu6n dim, san, cdu thang 100m2 | 14.30 11.5
30 | AE.22220 | Xay twong m3 92.43 1.97
Téang 2
31 | AF.61432 | G.C.L.D cbt thép cot, vach T 14.00 8.85
32 | AF.82111 | G.C.L.D van khuén cdt, vach 100m2 5.63 38.28
33 | AF.22260 | D6 bé tong cot, vach m3 62.10 0.08 3.33 4.97
34 | AF.82111 | Thao van khuén c6t, vach 100m2 5.63 19.14
35 | AF.86311 | G.C.L.D van khudn dam, san, ciu thang 100m2 14.30 23
36 | AF.61532 | G.C.L.D cbt thép dim, san, ciu thang T 23.69 9.17
37 | AF.32310 | D6 bé tong dam, san, cau thang m3 27400 | 0.033 2.56 9.04
38 Bao dudng bé tong dam, san, cau thang m3
39 AF.86311 | Thao van khudn dam, san, cau thang 100m2 14.30 115
40 | AE.22220 | Xay tudng m3 138.99 1.97
Tang 3
41 | AF.61432 | G.C.L.D cbt thép cot, vach T 25.00 8.85
42 | AF.82111 | G.C.L.D van khuén cdt, vach 100m2 4.77 38.28
43 | AF.22260 | D6 bé tong cot, vach m3 52.55 0.08 3.33 4.20
44 | AF.82111 | Théo van khudn cot, vach 100m2 477 19.14
45 | AF.86311 | G.C.L.D van khuon dam, san, ciu thang 100m2 14.30 23
46 | AF.61532 | G.C.L.D cbt thép dam, san, cau thang T 23.69 9.17
47 | AF.32310 | D6 bé tong dam, san, cau thang m3 274.00 0.033 2.56 9.04
48 Bao dudng bé tong dam, san, cau thang m3
49 | AF.86311 | Théo van khudn dam, san, cau thang 100m2 14.30 11.5
50 | AE.22220 | Xay tuong m3 186.97 1.97
Téang 4-10
51 | AF.61433 | G.C.L.D cbt thép cot, vach T 13.83 9.74
52 | AF.82111 | G.C.L.D van khuén cdt, vach 100m2 2.90 38.28
53 | AF.22270 | D6 bé tong cot, vach m3 33.74 0.08 3.66 2.70
54 | AF.82111 | Thao van khudn cot, vach 100m2 2.90 19.14
55 | AF.86311 | G.C.L.D van khudn dam, san, cau thang 100m2 10.72 23
56 | AF.61533 | G.C.L.D cbt thép dam, san, cau thang T 19.00 10.1
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57 | AF.22330 | D6 bé tong dam, san, ciu thang m3 216.69 0.033 3.26 7.15
58 Béo dudng bé tong dam, san, cau thang m3 216.69
59 | AF.86311 | Thao van khudn dam, san, ciu thang 100m2 10.72 115
60 | AE.22230 | Xay tuong m3 115.21 2.16
Tang mai tum
61 | AF.61433 | G.C.L.D cbt thép cot, vach T 4.60 9.74
62 | AF.82111 | G.C.L.D van khuén cdt, vach 100m2 0.87 38.28
63 | AF.22270 | D6 bé tong cot, vach m3 8.40 0.08 3.66 0.67
64 | AF.82111 | Théo van khuén cét, vach 100m2 0.87 19.14
65 | AF.86311 | G.C.L.D van khuon dam, san, cau thang 100m2 1.99 23
66 | AF.61533 | G.C.L.D cbt thép dam, san, cau thang T 1.12 10.1
67 | AF.22330 | D6 bé tong dam, san, ciu thang m3 35.80 0.033 3.26 1.18
68 Béo dudng bé tong dam, san, cau thang m3 35.80
69 | AF.86311 | Théo van khudn dam, san, cau thang 100m2 1.99 115
70 | AE.22230 | Xay tuong m3 28.62 2.16
C- PHAN HOAN THIEN
Tang mai va mai tum
71 | AE.22130 | X4y tudng vuot mai+thu hdi m3 10.60 3.67
42 | AK.21120 | Trat twong mai m2 130.08 0.26
13 | AF.22330 | B4 BT xi tao déc m3 75.00 3.26
-16 | AF.22330 | D6 BT chéng thim m3 30.40 3.36
-45 | AK.54110 | Lat gach chong nong m2 750.00 0.18
-74 | AK.51240 | Lat gach la nem m2 750.00 0.17
-103 Cong t&c khac
Hoan thién ngoai nha
104 | AK.21120 | Trat ngoai toan bd m2 4587.84 0.26
102 | AK.82310 | Ba ngoai toan bd m2 4587.84 0.45
103 | AK.84113 | Son ngoai toan bd m2 4587.84 0.046
Téang 4-10
104 | AK.21220 | Trét trong nha m2 576.72 0.2
105 Lap dat duong ong k§ thuat cong
106 | AH.31111 | Lip dung khuon cira m2 77.04 0.15
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107 | AK.82310 | Ba trong nha m2 576.72 0.45
108 | AK.84111 | Son tudng trong nha m2 576.72 0.042
109 | AK.51240 | Lat nén m2 856.00 0.17
110 | AH.32111 | Lép cira m2 57.52 0.25
111 Lap dat thiét bi khac

Tang 3
112 | AK.21220 | Trat trong nha m2 926.48 0.2
113 Lap dat duong dng k¥ thuat cong
114 | AH.31111 | Lip dung khuon cira m2 57.52 0.15
115 | AK.82310 | Ba trong nha m2 926.48 0.45
116 | AK.84111 | Son tudng trong nha m2 926.48 0.042
117 | AK.51240 | Lat nén m2 987.28 0.17
118 | AH.32111 | Lép cira m2 57.52 0.25
119 Lip dat thiét bj khac

Téang 2
120 | AK.21220 | Trat trong nha m2 695.16 0.2
121 Lap dat duong dng ki thuat cong
122 | AH.31111 | Lip dung khuon cira m2 57.52 0.15
123 | AK.82310 | Ba trong nha m2 695.16 0.45
124 | AK.84111 | Son tudng trong nha m2 695.16 0.042
125 | AK.51240 | Lat nén m2 987.28 0.17
126 | AH.32111 | Lip cra m2 57.52 0.25
127 Lap dat thiét bi khac

Tang 1
128 | AK.21220 | Trat trong nha m2 460.73 0.2
129 Lap dat duong ong k§ thuat cong
130 | AH.31111 | Lép dung khuén cira m2 57.52 0.15
131 | AK.82310 | Ba trong nha m2 460.73 0.45
132 | AK.84111 | Son tudng trong nha m2 460.73 0.042
133 | AK.51240 | Latnén m2 987.28 0.17
134 | AH.32111 | Lip cra m2 57.52 0.25
135 Lip dt thiét bj khac
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136 Hoan thi¢n sin nén ngoai nha
137 Thu don v¢ sinh cong trudong
138 Nghiém thu ban giao
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