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PHAN I:
KET CAU
45 %)

Nhiém vu thiét ké:
Giai phap két cau.

Tinh to4n san ting dién hinh.
Tinh todn khung truc 15.

+ Tinh toan tai trong tic dung lén khung truc 15.
+ T6 hop noi luc.
+ Tinh todn va bo tri cot thép cho khung truc 15.

Tinh toan cau thang bo truc C-D.

Ban vé kem theo:
- KC- 01: Ban vé két cau khung truc 15
- KC - 02: Ban vé két ciu san tang dién hinh
- KC-03: Ban v€ két ciu cau thang bo

Gido vién huéng dan: Ths. Tran Diing
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CHUONG I: TINH KHUNG TRUC 15

- Cong trinh nha hoc khoa Ngoai Ngit Truong DPHHP dugc thiét ké 6 tang,
két cau chiu luc chinh 1a hé khung bé tong cot thép toan khoi.

- Can ct vao budc cot, nhip cia dam khung ngang, ta nhan thdy phuong
chiu luc cua nha theo phuong ngang 1a hop 1y va phuong doc nha cé s6 luong cot
nhiéu hon phuong ngang nha, nhu vay sé 6n dinh theo phuong ngang 1a phuong
nguy hi€ém hon dé tinh todn.

- So d6 tinh khung 13 khung phang theo phuong ngang nha, dua vao ban
vé thiét k€ kién tric ta xdc dinh duoc hinh ding ctia khung (nhip, chiéu cao
tang), kich thudc tiét dién cot, dam dugc tinh toan chon so bo, lién két gitra cac
clu kién 1a ciing tai nat, lién két nong véi chan cot 1a lién két ngam.

-Dua vao tai trong tic dung Ién san ( Tinh tai, hoat tai ) cac céu kién va
kich thudc 6 ban ta tién hanh tinh todn noi luc, tir d6 tinh toan so lugng cot thép
cn thiét cho mdi loai cau kién va bd tri c6t thép cho hop ly dong théi tinh todn
chat tai 1én khung. Khung truc 15 1a khung c6 3 nhip — 6 tang. So do6 khung bo
tri qua truc A, B, C, D, nhip BC = 7,50m, nhip AB = 2,70m , nhip CD= 2,0m

Tai trong tac dung 1én khung bao gom:

- Tinh tai.
- Hoat tai san.
- Hoat tai gid.
A - SO BO XAC PINH KICH THUOC TIET DIEN.

I.  CHON CHIEU DAY BAN SAN:

— So bo chon chiéu day ban san theo cong thitc: hb= D x|

M
— Trong d6 | :nhip clia ban theo phuong chiu luc {= 3,9m:
— D: heé s6 phu thuoc tai trong (D =0,8+14) - m=40-+50
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m=45—>hb= i‘éx39 0,095 (m) —chonh,=10cm

II. CHON KiCH THUGC SO BO CHO DAM:

1- Chiéu cao so bo cua tiét dién dam chinh:

1.1
g = [8 12'3]

- Véinhip B—C —1d =7500

h 1, 1|] 7500 7500
d (87122 8 12

] 937,5+625 ,chon h,=650

Chon bd=(% . %jhd 220

— Kich thuée dam nhip BC = 220 x 650
- V6inhip AB : 1=2700

o (1,1, )_[2700 2700
d-8712a) | g 1

Chon b,=220
—» Kich thuéc ddm nhip AB = 220 x 400
- VéinhipCD: 1=2000

2000 2000
n, —[8 L, J [ e J_2507166,chonhd=400,

Chon b=220
— Kich thuée dam nhip CD = 220 x 400

] =337,5+225 ,chon h;=400

+Chon kich thudc dam doc:

hd = ( .1 | J Vi nhip dam 1a 3900

10 15 @
hd = (10 15'a] (3280.3%0] 390 - 260 chon h;=350
Chon b,=220.

— Kich thude dam doc = 220 x 350
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Va chon tat ca cac dam & khu thang bo,hop k¥ thuat: hd=350, bd=220
III. CHON SO BO KiCH THUOC COT:
— Béng phuong phdp don trong tai ta cd tai trong truyén vao nit truc
nhu sau:
Ta c6 cong thic tinh tiét dién : F = K*N/R,
N= S*g*n
Trong d6: K : Hé s6 an toan : K=1,2+ 1,5
n : SO tang
R, : Cuong do nén cua bé tong ( BT mac 200, c6 Rn=90
kg/cm?2)
S : Dién tich truyén tai
q=(1,1T/m*: 1,5 T/m*) » Layq=1,1 T/m?
*Cot truc A:
S,=3.9x1,35=5,265m"
N=5,265*% 6*%1,1 =34,7T
F=K*N/R, = 1,2 ¥34,7/0,09 = 462 cm*
Chon bé rong cot: b=22cm;

Pam bao vé do manh 4 : z:%’:%:wkz%zw

Chiéu cao cOt =462 /22 =21 cm
Chon h,,, =30 cm
— Kich thuéc cot truc A =22 x 30 ( déu cho cic tang ).
*Cot truc B:
Sg=3,9x5,1=19,89 m?
N=19,89* 6*1,1 =122,7T
F=K*N/R, = 1,1 ¥122,7/0,09 = 1500 cm?
Chon bé rong cot: b= 30cm;

Pam bio vé do manh 4 : 4= IEO _ % —9.6<44,=30

Chiéu cao cot = 1500 /30 = 50cm

Do yéu cdu vé kién tric nén ta chon h_,, = 50 cm
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— Kich thuée cot truc B=30 x 50 cho tang 1,2,3.
cot truc B=25 x 40 cho tang 4,5,6.
*Cot truc C :
Sc=3,9 x4,65=18,1 m*
N=18,1*6*1,1 =119T
F=K*N/R, = 1,1 #119/0,09 = 1454 cm’
Chon bé rong cot: b= 30cm;

Dam bao vé do manh A : 1= IEO :% =9.6<1,=30

Chiéu cao cot = 1454 /30 =48.5 cm
Do yéu cau vé kién tric nén ta chon h., = 50 cm
— Kich thuée cot truc C =30 x 50 cho tang 1,2,3.
cot truc C =25 x40 cho tang 4,5,6.

* Cot truc D:

Sp=3,9x%x09=351m’

N=3,51* 6*1,1 =23,17T

F=K*N/R, = 1,2 ¥23,17/0,09 = 309 cm*
Chon bé rong cot: b=22cm;

Pam bao vé do manh 4 : z:%’:%:l&l <1 3=30

Chiéu cao cot =309 /22 = 14 cm
Chon h ,, =30 cm
— Kich thuéc cot truc D =22 x 30 ( déu cho cdc tang ).

B - XAC PINH TAI TRONG TAC DUNG.

I. TAI TRONG TAC PONG LEN CONG TRINH:
e Tai trong dimg:
Gom trong lugng ban than két cau va cdc hoat tai tic dung lén san,
mai.Tai trong tdc dung lén san, ké ca tai trong cac tudong ngan (day 110mm),
thiét bi, tudng nha vé sinh, thiét bi vé sinh, ... déu duogc tinh todn va qui vé tai

phan bo déu trén dién tich timg 0 san.
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Tai trong tac dung 1én dam do san truyén vao, do tudng bao trén dam

(220mm),...coi phan b déu trén dAm khung.

¢ Tai trong ngang:

Gom tai trong gié duoc tinh theo Tiéu chudn tai trong va tic dong

TCVN 2737-95.

II. XAC PINH TAI TRONG PUNG TAC DUNG LEN CONG

TRINH:
1. Tinh tai:

Tinh tai bao gom trong luong ban than cac két cau nhu cot, dam, san va

tai trong do tuong dat trén cong trinh.
a. Tinh tai san.

San phong va san hanh lang.

Nguyén nhan | Hé s6 vuot | Tri s tinh
T Nguyén nhan va cach tinh ..
T va céch tinh ) tai(n) toan(KG/m?)
Lat san gach 1d day10mm.
20 1,1 22
1 v x & =2000 x 0,01
Vira 1at day 20mm.
36 1,3 46,8
2 1800 x 0,02
San BTCT day 100mm.
250 1,1 275
3 2500 x 0,1
Vita trat tran day 10mm.
18 1,3 234
4 1800 x 0,01
Tong g (lam tron) 367,2
SVTH: POAN XUAN TRUONG — XDL401 12
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San v¢ sinh

TT | Nguyén nhan va cach tinh | Nguyén nhan | Hé s6 vuot | Tri s0 tinh
va c4ch tinh tai(n) toan(KG/m?)
1 | Gach chong thim 66 1,1 72,6
0.03x2200
2 | Viralat day 20mm. 36 1,3 46,8
1800 x
0,02
3 | San BTCT day 100mm. 250 1,1 275
2500 x 0,1
4 | Vira trat tran day 10mm. | 18 1,3 234
1800 x
001
Tong g.(lam tron) 417,8
Bang tinh tai tinh toan tac dung lén séno
D\ tc tt
TT Cau tao cac 16p Y ! 3 9 > n 9 5
(m) | (kg/m’) | (kg/m") (kg/m”)
1 |Vita ximang75#day 20 0.02 1800 36 1.3 | 46.8
2 |Bé tong chong tham #200 0.04 2500 100 1.1 110
3 |L6p BTCT#250 day 100mm | 0.1 2500 250 1.1 275
4 |Nudc 0.6 1000 600 1.2 | 720
Téng finh tai Sé no 431 1151.8
Bang finh tai tinh toan chiéu nghi
TT Cac 16p san Day Y n G"
m T/m? T/m?
1 | Lat gach granite 0.008 2 1.1 0.018
2 | Loplot 0.03 1.8 1.2 0.065
3 | Bé tong san 0.1 2.5 1.1 0.275
4 | vita trét 0.015 1.8 1.2 0.032
Tong tdi trong 0.39

SVTH: POAN XUAN TRUONG — XDL401
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Bang tinh tai tinh toan cau thang

TT cac 16p san Day Y n G"
m T/m? T/m?
1 | P4 mai granito 0.01 2 1.1 0.022
2 | Lép Iot 0.025 1.8 1.2 0.054
3 | Bac gach 0.067 1.8 1.3 0.157
4 | Ban bé tong 0.1 2.5 1.1 0.275
5 | vita trat 0.015 1.8 1.2 0.032
Tong tdi trong 0.54
Bang gia tri hoat tai trén cac cau kién
TT tiéu . TT tinh
i o Hé so j
Loai phong chuan i toan
T/m? Vuot tdi |  T/m?
Mai 0.075 1.3 0.098
Phong lam viéc 0.200 1.2 0.240
Ban cong,Phong hoi truong 0.400 1.2 0.480
Khu vé sinh 0.200 1.2 0.240
Hanh lang 0.300 1.2 0.360
Ban thang 0.300 1.2 0.360

b.Tinh tai cua tuong.

C6 2 loai twong duge sur dung 1a tuong gach 220 va tuong gach 110. Ca 2

déu duoc trat 2 bén bang 16p vita day 15mm moi bén. Dua vao so6 liéu do ta lap

bang:

Nguyén nhan va cach tinh Tri s6 tiéu |Hé so vuot | Tri so tinh
T chuan(KG/m?) | tai(n) toan(KG/

m?)

Tinh tai tuong 220

Tuong gach 220. 396 1,1 435,6
1 yx 8 = 1800 x 0,22

Trat 2 mat day 30mm. 54 1,3 70,2
2 1800 x 0,03

Tong g,0,o(1am tron) 506
SVTH: POAN XUAN TRUONG - XDL401 14
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Tinh tai tuong 110

Tuong gach 110.
1 yx &=1800x 0,11

198

1,1

217,8

Trat 2 mat day 30mm.
2 1800 x 0,03

54

1,3

70,2

Tong g,,,(1am tron)

288

c.Tinh tai mai:

Nguyén nhan va céch tinh

Tri sO tiéu

chuin(KG/m?)

Hé so vuot

tai(n)

Tri sO tinh

toan(KG/m?)

Lép ton ma mau chong néng

1 v x & =1800 x 0,04

72

1,1

79,2

BT chong thdm day 40mm.
2 2500 x 0,04

100

1,1

110

Ban BTCT day 100mm.
3 2500 x 0,1

250

1,1

275

Vira trat tran day 10mm
4 1800 x 0,01

18

1,3

234

Tong g, (1am tron)

805

2. HOAT TAI:

a..Hoat tai ding:

Hoat tai ding tiéu chudn cho phong P* = 200 KG/m®.
P =n x P =1,2x200 = 240 KG/m>.
Hoat tai diing tiéu chudn & ngoai hanh lang P* = 400 KG/m”.
P" = nx P* = 1,2x400 = 480 KG/m>.

b. Hoat tai mai:

Do mai khong sir dung nén P = 70 KG/m?.

Hé s6 vuot tain = 1,3
P = nx P =1,3x70 = 91 KG/m>.

SVTH: POAN XUAN TRUONG — XDL401
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c. Hoat tai séno:
Hoat tai tiéu chudn: P = 70 KG/m®.
Hoat tai tieu chudn: P* = nx P* = 1,3x70 = 91 KG/m>.
II1. XAC DINH TAI TRONG NGANG:
Hoat tdi gio
Dia diém xay dung tai Hai Phong tra ban d6 phan ving ap luc gié thuoc
khu vuc IVB.
=> 4p luc gié6 W, = 155 KG/cm”.
Tai trong gi6 tdc dung nén 1m? bé mat thang ding:
W = W *n*k*C
-n = 1,2 1a hé s6 vuot tai.
- k 1a hé s6 phu thudc vao do cao va dia hinh cong trinh. Tra bang 5
TCVN2737-1995. Vi dia hinh B.
- ¢ 1a Hé so khi dong. Tra bang 6 TCVN2737-1995:
+ Mat don gio Cy, =+ 0,8
+ Mat hit gi6 C,, = - 0,6

C - PHAN PHOI TAI TRONG TAC DUNG VAO KHUNG K15

I. TINH TAI TAC DUNG VAO KHUNG
1. Tai trong phan bo lén khung:
Gom 3 phan: + Tinh tai tir ban san truyén vao theo dién truyén tai
+ Trong luong ban than dadm khung
+ Tai trong cla tudng ngan trén san va dam.
a. Tai trong tinh truyén tir ban san lén dam khung
San hanh lang truéc 2,7 x 3,9 m, san hanh lang sau 2,0 x 3,9m va san
trong phong 3,9 x 7,5 m, nén xac dinh tai trong ding tir gan san truyén lén dam
khung gan ding theo nguyén tic phan tai “duong phan giac”. Khi d6 tai truyén

lén phuong canh ngin ¢ dang tam gidc, phuong canh dai c¢6 dang hinh thang.
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. e . @
Q| ] S
. Y
P, P, B 5 4@
q g2 EE
o
Ps Ps -
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Dé thuan tién cho viéc gidi noi luc va cong tdc dung cac loai tai trong, ¢

thé d6i tai dang tam gidc va hinh thang ra tai trong phan bo déu twong duong trén

co s& can biang m6 men ngam cua dim 2 diu ngam.

Qe

M

Nguyén tic doi nhu sau:

Z

* V6i tai phan bo tam gidc: oy = gqtg

# Vi tai phan b hinh thang: qey = k.q, voik = 1 - 2B + B* V6i p = zITl

2
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1, 1a canh ngén cta 6 ban

* V61 san trong phong

[=39mL=75m=p = 2 026 = k = 0,8824
2X1,5
* V6i san hanh lang trude
2,7

,=27m;L=39m=p=

9= 0,346 = k = 0,802

X

* V6i san hanh lang sau

2,0

X

L=20m;L=39m=p=

5 =0,256 = k = 0,886

b. Trong luong ban than dam khung:

Tinh truc ti€p dua vao ti€t dién dam va trong lugng riéng BTCT :

g = ybhln v6in=1,1; y=2500 kg/m* b, h - kich thuéc tiét dien, 1 1a
chiéu dai ciia dam , | =1 khi tinh cho 1m dai.

c. Tai trong tuong ngan

Coi tai trong tudng truyén hét 1én ddm dudi dang phan bd déu tri sO tai
phan bo déu tinh theo cong thic.

g=g xh xk,

g, - tai trong trén 1 m? tudng da tinh trong phan finh tai don vi

h, - chiéu cao tuong, tinh bang m

k, - hé s6 giam tai trong do 16 ctra. & day lay k, = 0,7

2. Tai trong tap trung

Tai trong tap trung 1én khung ngang thong qua hé thong dam doc va dam
phu, bao gobm cac loai tic dung sau.

* Trong lugng ban than dam doc (hoac dam phu): G, = g,.1

* Trong luong tuong xay trén dam vuodng goéc véi khung tinh: G, =
o H k.l

* Tai tap trung do san truyén vao cot:

G, = 04,-Sin 5 &,c tinh tai phan bo déu, s : dién truyén tai clia san vé cot

SVTH: POAN XUAN TRUONG — XDL401 18
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Bang tinh tai trong phan bo va tai trong tap trung do tinh tai tac

dung vao khung.
P g P TS o P e P
|:)1 PZ I:)3 P4 P5
’ ! L
2700 7500 2000
A B Cc D
TT | Loai tai trong va cong thic tinh Két qua
(KG,KG/m)
A | Tinh tai phan bo: (KG/m)
1 |q(tang 2,3.4,5) 1492,7
- Do trong lugng cua tuong xay trén dam cao
(3,6 - 0,65) x 506 = 1492,7
q,. Tang 1 : (4,2 —0,65) x 506 1796,3
2 | - Do tai trong tlr san truyén vao 860,6
367,2 x3,75/2 x 5/8 x 2
Cong va lam tron : tang 2,3,4,5 1,=2353
Tang 1 q,=2657
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1 |q, (tang 1,2,34,5) 619,65
- Do trong luong tir san truyén vao dudi dang phan bo tam
giac v6i tung do 16n nhat.

=367,2x2,7/2 x 5/8x 2 =619,65

Cong va lam tron: q,=620

2 q; (tang 1,2,3,4,5) 459
- Do trong lugng tir san truyén vao dudi dang phan bo tam
gidc =367,2x2,0/2x5/8x2 =

Cong va lam tron: q;=459
B | Tinh tai tap trung (KG)
1 |P, 826

- Do trong lugng ban than dam doc 0,22 x 0,35
2500x0.22x0.35x1.1x3.9

2 - (tang 2,3,4,5) Do trong luong tuong xay trén dam doc cao | 3831
3,6-0,4=3,2m véi hé s6 giam 16 ctra 1a 0,7m
506x3,2x(3,6-0,22)x0,7 =

- (tang 1) : ) Do trong lugng tuong xay trén dam doc cao
4,2-0,4=3,8m vGi hé s6 giam 16 cira 12 0,7m
506x3,8x(4,2-0,22)x0,7 = 5356,9

3 |-Do trong lugng san hanh lang truyén vao 1268,8
=367,2 x2,0/2x 0,886 x 3,9

4 - Do trong lugng san trong phong truyén vao 2369.4
=367,2 x 3,75/2 x 0,8824 x 3,9

Cong va lam tron Tang 2,3,4,5 : 8295
Tang 1 : 9821
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1 |P, 826
- Do trong lugng ban than dam doc 0,22 x 0,35
2500x0.22x0.35x1.1x3.9

2 |- (tang 2,3,4,5) Do trong luong tuong xay trén dam doc cao | 3831
3,6-0,4=3,2m vdi hé s6 giam 16 ctra 1a 0,7m
506x3,2x(3,6-0,22)x0,7
- (tang 1) Do trong lugng tuong xay trén dam doc cao 53569
4,2-0,4=3,8m véi hé s6 giam 16 ctra 12 0,7m
506x3,8x(4,2-0,22)x0,7

3 |- Do trong luong san hanh lang truyén vao
=367,2x2,7/2x 0,802 x 3,9 1550,5
4 - Do trong lugng san trong phong truyén vao 23694
=367,2x 3,75/2 x 0,8824 x 3,9
Cong va lam tron (tang 2,3,4,5) : 8577
(tang 1) , 10103
1 [P,
- Do trong lugng ban than dam doc 0,22 x 0,35 826
2500x0.22x0.35x1.1x3.9
2 |- Do trong luong san hanh lang truyén vao 1550,5

=367,2x2,7/2x 0,802 x 3,9

3 - (ting 2,3,4,5) Do lan can xay tudng 220 cao 1,0 m truyén | 1710,2
vao : 506x1,0x (3,6 -0,22)

- (tang 1) : 506 x 1,0 x (4,2 -0,22) 2013,9
Cong va lam tron (tang 2,3,4,5) : 4087
(tang 1) . 4390
1 [P,
-Do trong luong ban than dam doc 826
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2500x0.22x0.35x1.1x3.9

2 |- Do trong lugng san hanh lang truyén vao 1268,8
=367,2x2,0/2x 0,886 x 3,9

3 - (tang 2,3.4,5) . Do lan can xay tuong 220 cao 1,0 m | 1710,2
truyén vao 506 x 1,0 x (3,6 - 0,22)

- (tang 1) : Do lan can xay tuong 220 cao 1,0 m truyén 2013.9
vao: 506x1,0x 4,2 -0,22)
Cong va lam tron (tang 2,3,4,5) : 3805
(tang 1) : 4109
1 [P,
-Do trong lugng ban than dam doc 826
2500x0.22x0.35x1.1x3.9
2 | - Do trong luong san trong phong truyén vao 4738,8
367,2x3,75/2 x 0,8824 x 3,9 x 2
Cong va lam tron : 5565
*  Tinh tai mai tdc dung vao khung
TT Loai tai trong va cong thiic tinh Két qua
A Tinh tai phan bo (Kg/m)
1 9" 1886,7

- Do san mai truyén vao:

805 x 3,75/2 x 5/8 x2

Cong va lam tron 1887
2 q," 1358.4
- Do san mai truyén vao
805x2,7/2x5/8x2
Cong va lam tron 1358
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3

m

qs
- Do san madi truyén vao

805 x 2,0/2x5/8 x 2

1006,3

Cong va lam tron

1006

Tinh tai tap trung

KG

Do trong lugng ban than dam doc

826

- Do san mai phia hanh lang truoc truyén vao
805 x2,7/2x 0,802 x 3,9
- Do san mai phia trong phong truyén vao

805 x 3,75/2 x 0,8824 x 3,9

3399

5194

Cong va lam tron

9419

P,"

- Do trong lugng ban than dam doc

826

- Do san mai phia hanh lang sau truyén vao
805 x 2,0/2 x 0,886 x 3,9

- Do san madi phia trong phong truyén vao
805 x 3,75/2 x 0,8824 x 3,9

2781,6

5194

Cong va lam tron

8739

P"
- Do trong lugng ban than dam doc
- Do trong lugng sé no truyén vao
1152x 0,6 x 3,9
- Do tuong doc seno
1,3x0,6 x 288 x 3,9
- Do san mai phia hanh lang truéc truyén vao
805 x 2,7/2 x 0,802 x 3,9

826
2695,7

876,1

3399
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Cong va lam tron 7797
p.

1 - Do trong lugng ban than dam doc 826

2 - Do sé no truyén vao 2695,7
1152 x 0,6 x 3,9

3 - Do tudng doc sé no 876,1
1,3x0,6 x 288 x 3,9
- Do san mai phia hanh lang sau truyén vao 2781,6
805 x 2,0/2 x 0,886 x 3,9
Cong va lam tron 7279

1 P,™ - Do trong luong ban than dam doc

- Do san mdi phia trong phong truyén vao 805 x | 826
3,75/2 x 0,8824 x 3,9 x 2

10388,3

Cong va lam tron 11214

II. HOAT TAI TAC DUNG VAO KHUNG

Hoat tai ding tac dung lén 1m? san di duoc tinh & phan tai trong don vi. Dé
xét su tac dung bat 1oi ctia hoat tai, mot cach gan ding nguoi ta chat hoat tai theo so
d6 cach tang cach nhip trén mat bang san, & méi ting dung 2 so do chat tai.

+ So d6 1 chat thai trén cac 6 cua nhip 1€

+So d6 2 chat thai trén cic 6 ctia nhip chan.

& tang san lién ké sé dung so d6 nguoc lai

Tuong tng véi ting so do sé xac dinh dugc cac trong tai trong phan bo,
Tai trong tap trung truyen lén khung. Cach xac dinh gidng nhu cua phan tai san
truyén lén khung véi g, = 200KG/m?,g, = 400 KG/m?* n=1,2.
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TT Loai tai trong va cong thirc tinh két qua
A Hoat tai phan bo (Tang 1,2,3,4,5) kg/m
9

Hoat tai ding tinh todn trong phong P" = 400x1.2=480
1 kg/m2
-do san truyén vao theo hinh tam giac

2 x480 x 3.75 x 5/8

2250
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q

Hoat tai diing tinh todn ngoai hinh lang P" = 360 phan bo
tam giac, quy d6i ra phan bo déu

-do san truyén vao theo hinh tam gidc

gx 360x 2.7 x 2 1620

qs
Hoat tai ding tinh toan ngoai hinh lang P" = 360 phan bo
tam gidc, quy d6i ra phan b déu

-do san truyén vao theo hinh tam gidc

5
§X 360x 2,0x2 1200

HOAT TAI PHAN BO TANG MAI

m

q>
1
Hoat dong ding tinh toan ctia mai P" =98 kg/m?
-do san truyén vao theo hinh tam giac
2 x98 x3,75 x 5/8

m

qi

Hoat tdi ding tinh todn ctia mai P" = 98 kg/m? 307

-do san truyén vao theo hinh tam giac2x §x98 x 2,7

1 - Q3"
Hoat tai ding tinh todn ctia mai P" = 98 kg/m?

-do san truyén vao theo hinh tam gidc

5 227.5
2X §X98 x 2,0

KG
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Hoat tai tap trung (tang 1,2,3,4,5)

P1
- Do trong luong san hanh lang truyén vao
=360 x 2,7/2x 0,802 x 3,9 2026,8

1 P2a
- Do trong luong san trong phong truyén vao
=480 x 3,75/2 x 0,8824 x 3,9

1548,3

1 P2b 2026,8
- Do trong lugng san hanh lang truyén vao
=360x 2,7/2 x 0,802 x 3,9

P3: 3097,2
- Do trong lugng san trong phong truyén vao
480 x 3,75/2 x 0,8824 x 3,9 x 2

P4a 1548,3
- Do trong luong san trong phong truyén vao
=480 x 3,75/2 x 0,8824 x 3.9
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P4b

- Do trong luwong san hanh lang truyén vao

=360 x 2,0/2 x 0,886 x 3,9 1658,3
P5 1658,3

- Do trong lugng san hanh lang truyén vao
=360 x 2,0/2 x 0,886 x 3,9

HOAT TAI TAP TRUNG TANG MAI

P,
- Do trong lugng san hanh lang truyén vao 3843
=98 x2,7/2x 0,802 x 3,9

P2am
- Do trong luong san trong phong truyén vao 587,2
=98 x 3,75/2 x 0,8824 x 3,9

Py 384,3
- Do trong lugng san hanh lang truyén vao

=98 x2,7/2 x 0,802 x 3,9

P, 1264,7
- Do trong luong san trong phong truyén vao

=98 x 3,75/2 x 0,8824 x 3,9 x2

p," 587,2

- Do trong luong san trong phong truyén vao
=98 x3,75/2 x 0,8824 x 3,9

P," 3144
- Do trong lugng san hanh lang truyén vao
=98 x2,0/2 x 0,886 x 3,9
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p;" 3144
- Do trong lugng san hanh lang truyén vao

=98 x2,0/2x 0,886 x 3,9

III. TAI TRONG GIO TAC DUNG VAO KHUNG

Phuong tac dung cua gi6 1a bat ky, trong tinh todan chi nén xét phuong bat
loi cho két cau khung dang xét trong truong hop nay chi can tinh gié tac dung
theo phuong ngang nha.

Bo qua su lam viéc khong gian ctia khoi khung, gan ding phan tai trong
gi6 vao khung theo dién chiu tai gié. Tai trong gid truyén l1én khung khi d6 bao
gom:

1. Phan gié phan bé doc theo chiéu cao khung:

Tai trong gi6 xac dinh tir cong thic

+ Gi6 day: q, = W,.B=W_k.n.c,.B

+ Gi6 hut: q, = w,.B=W_k.n. C,.B

Theo phan tai trong don vi ta da c6:

W, =155 Kg/m?* ( cong trinh & Hai Phong )

n=1,2

C;=0,8

C, = -0,6 (dau (-) chi chiéu cua tai trong gi6 s& hudng tir mat ra)

k - hé s6 phu thudc vao do cao va dia hinh ctia cong trinh

Tinh tai trong gi6 cho ting tang

* Tang 1

Do cao H, =4,2 m — ndi suy =k = 0,848

Qu = 155 x 0,848x 1,2 x 0,8 x 3,9 = 492,1 (kg/m)

gy = 155 x0,848x 1,2 x 0,6 x 3,9 =369,1 (kg/m)

* Tang 2

Do cao H, =7,8 m — k =0,9472 (noi suy)

Qe = 155x0,9472 x 1,2 x 0,8 x 3,9 = 549,7 (KG/m)
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Q= 155x0,9472 x 1,2x 0,6 x 3,9 = 412,3(KG/m)
* Tang 3

Do cao H; =114 m = k =1,0224 (nd1 suy)

ez = 155 x 1,0224 x1,2 x 0,8 x 3,9 =593,3 (KG/m)
Qs = 155 x 1,0224 x 1,2 x 0,6 x 3,9 = 445 (KG/m)

* Tang 4

Do cao H, = 15,0 m — k = 1,08 (noi suy)

e = 155 x 1,08 x1,2 x 0,8 x 3,9 = 626,7 (KG/m)
Qe = 155 x 1,08 x 1,2 x 0,6 x 3,9 =470 (KG/m)

* Tang 5

Do cao H; = 18,6 m — k = 1,116 (ndi suy)

ges = 155 x 1,116 x1,2 x 0,8 x 3,9 = 647,6 (KG/m)
Qys = 155 x 1,116 x 1,2 x 0,6 x 3,9 = 485,7 (KG/m)
* Tang 6

Do cao H, =22,2 m — k = 1,1498 (ndi suy)

Jee = 155 x 1,1498 x1,2 x 0,8 x 3,9 = 667,3 (KG/m)
Qe = 155 x 1,1498 x 1,2 x 0,6 x 3,9 = 500,4 (KG/m)
* Tang mai

Do cao H, =23,1 m = k =1,1579 (nd1 suy)
Ps"=155x1,1579 x1,2 x 0,8 x 3,9 x 0,9= 604,71 (KG/m)
P,"=155x1,1579x 1,2x 0,6 x 3,9 x 0,9 = 453,51 (KG/m)

IV-TINH TOAN NOI LUC
1. Dua so liéu vao chuong trinh tinh toan két cau:
- Qua trinh tinh todn két cau cho cong trinh dugc thuc hién véi su tro gidp
clia mdy tinh, bang chuong trinh Sap 2000
Can ct vao tinh todn tai trong, ta tién hanh chat tai cho cong trinh theo cac

truong hop sau:

- Truong hogp 1: Tinh tai.
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- Truong hop 2: Hoat tai 1, chét 1éch tang ,1éch nhip
- Truong hop 3: Hoat tai 2, chat 1éch tang ,1éch nhip
- Truong hop 4: Gi6 trai (ngang nha)

- Truong hop 5: Gi6 phai (ngang nha)

2. T6 hop néi luc:

- Can ctt vao két qua noi luc cia timg trudng hop tai trong, tién hanh t6 hop
tai trong vdi 2 t6 hop co ban sau:
- T6 hop co ban 1(finh tai +1hoat tai)
- T4 hop co bdn 2(tinh tai +1hoat tii +1 gi6 v6i hé s6 0,9)

- Sau khi tién hanh t6 hop cin chon ra t6 hgp nguy hiém nhét cho ting tiét
dién dé tinh todn, & mdi tiét dién phai xét cdc t6 hop co ban:

-béi véi cot:
M:. vaN,
M., vaN,
Nmax va Mtu’
-Pbo6i v6i dam:

+ —
M max ? M max ’Qmax

3. Lwa chon vat liéu:
Theo TCXDVN 356-205, Két cau bé tdng cot thép. Tiéu chuan thiét ké.
Chuan bi s6 liéu : +Bétong co cap do bén By, =R, = 11,5 MPa
E, = 27000
+ Chon cdt thép doc 1a thép A-11 ¢6 R=Ry=280MPa
= £, = 0,623 ; ag = 0,429

V. XAC PINH COT THEP
1.Tinh thép cho dim s6 2 (22x65).
1.1.Tinh cot thép doc.
a.Tinh tiét dién tai mat cat I-1:
Chiu mémen am, canh chit T ndm trong ving kéo.Tién hanh tinh toan theo tiét
dién hinh chir nhat kich thudc by.=220, hy.=650.
S6 ligu: M= -195,86 KN.m
Gia thiét a = 7em=>hy= hgs- a =65 — 7= 58 cm.
M 19586

Tinh o = = =023<a
" R,.b.h? 1152258 "

— Pit cbt don.
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M
= A=RCh
Trong d6: ¢ = 1 ;20( _ 1+~/1—22.o,23 087
A, = 19986 _ 13,86 cm®
28.0,87.58
Kiém tra ham lugng cdt thép:
A, 100% = 258 1009 = 1,08 % >
= S . 0= . o=1, 0 min
H o 22,58 "
_¢ R,_ 11,5 _
T gR.Kt;_ 0,623. 555 =2,57%

=, =0,05<=pn=108%<p,,.=257%
= Ham lugng cot thép hop 1y.
Chon 3920 c6 A, = 9,42 cm®
2018 c6 A = 5,09 cm?
= A cnon = 14,51 cm®
~14,51-13,86

= AA, = 4,5 % (t/m)
14,51

3020 o

(@)

—i

2018 : ;

o
Lo
(o

220
b.Tinh tiét dién tai méit cit II-11:
Cénh chir T ndm trong vung nén. Tinh todn cot thép theo tiét dién chir T

Trude hét tinh gia tri S¢ ctia canh chir T, gia tri nay khéng duogc 16n hon céc gia
tri:
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IO:%(7,5—0,22):3,64m

1

Ol N

6.n, =6.0,1=0,6m

Co M = 220,79 KN.m
Giathieta=4 cm =hy=hg-a=65-4=61cm.
Gia tri mdmen qua mép céanh:

Ms = Rp.be”.h¢’(hy —h7f) =1,15.150.10.(61 —%) = 96600 KG.m =966 KN.m

= M;> M = 220,79 KN.m
— Tinh theo tiét dién hen be.h = 150 x 65

M 22079
Ro.bhZ 11515060 034 <o
— Pit cbt don.

M
Rs.C.ho

Tinh o, =

= A=

1+\1-20m _ 1+ \J1-2.0,034 — 0.98
2 ]

Trong do: € = >

22079

~ 28.0,98.61
Kiém tra ham lugng cdt thép:

As 100% = 212 10006 =103% > 1
b.ho. 0 2261 0 , 0 2 HUmin
115

Mo = érz%= 0,623. 222 = 2 57%
S

= 13,19 cm?

S

U=

280
= Hmin= 0,05 < 1 = 1,03% < pmax = 2,57%
= Ham luong cbt thép hop 1.
Chon 225 c6 A = 9,42 cm?
1¢20c6 A, = 3,801 cm’
- 220-90-225-22_ jg 1 = 4,9 cm > 2,5cm (t/m)

° 2
_ Ormax — 2,5 _ _
Ay = apy + gﬁX- 2,5+ > - 3,75 < ag =4 cm (t/m)

= Bai toan thién vé an toan.

I 267’5 =1,25m = chon S¢;=0,6m = by =1,5m
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o
o
—
B
2025 Te)
i i 1022
220
c.Tinh tiét dién tai m3t cit III-111:
Sé ligu: M=-149,6 KN.m
Gia thiét a=7cm=h,= hg- a =65 — 7 = 58 cm.
Tihoy= —M = 14980 _ 4176 < o

R,b.h? 115.22.58

— Pit cbt don.
M

Rs.C.ho

= A=

Trong d6: € =

1+\1-20m _ 1+ J1-2.0,176 — 0.902
2 ]

2
14960 2

=—=10,2cm
28.0,902.58
Kiém tra ham lugng cdt thép:
_ A ~ 10,2 3
= 100% = ———.100% = 0,79% > iy,
“ThnT T 2288 ? 7 Hmin
11,5

Mo = gR.';_:z 0,623. 5> = 2.57%

= Umin= 0,05 < 11 = 0,79% < pax = 2,57%
= Ham luong cbt thép hop 1.
Chon 2¢20 c6 A, = 6,28 cm?
1922 c6 A, =3,801 cm®
= Aqchon = 10,081 cm?
= AA = 10,081-10.2_ 1,1% (t/m)
10,081
_ 220-50-2.20-22
2

S

=54 mm=5,4 cm > 3cm (t/m)

0
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Qg =ap + ¢+ g =25+22+ g =6,2 <ag=7(t/m)
— Bai toan thién vé an toan.

2020

oz ||

100
650 "~ °

L

220

1.2.Tinh cot dai.
Luc cit 16n nhat tai gbi 13: Qma= 228,17 KN
Kiém tra diéu kién han ché:
Ko.Rp.0.no=0,35.1,15.22.58 = 513,59 KN > Q5=228,17 KN
Kiém tra kha ning chiu luc ctia bétong:
K1.Ri.0.n=0,6.0,09.22.44=68,9 KN < Qo= 228,17 KN
= Vay tiét dién khong du kha nang chiu cat, phai tinh ¢t dai.
Gia thiét dung thép ¢8 (f;=0,503 cm?), n=2.
Khoang cach giita cac ¢t dai theo tinh toan:

2 2

utt:st.n.fc,.—B'R"'?'hO :17,5.2.0,503.8'0298"2127'58 =18,01 cm

Khoang cach giita cac cot dai 10n nhét:
1,5.R,.b.h? 1,5.0,09.22.58°

U = 5 ST ey S 4379cm
Khoang cach giita cac cot dai phai théa méan diéu kién:

U, =43,79Cm

h_65

—=—=21,67Ccm
us 1373

u,=18,01cm
Vay chon thép dai la ¢8 al150.
Kiém tra diéu kién:
_ Rg,.nfy 22,520,503
VT

Qu = \BRebh,2q, = /8.0,09.22.58%1,51= 283,65 KN.

= 1,51 KN/cm.
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Vay Qg > Qmax Nén khong phai tinh cbt xién.
= B tri $8a150
1.3.Tinh cot treo.
Tai vi tri ¢6 ddm phu ta phai dit ¢t treo dé tang kha ning chdng cit cho dam.
Dung dai ¢8, 2 nhanh nhu thép dai dé 1am cdt treo:
_Q_ 28y

I:reo___ = 10,14 sz
"R, 225
£ ... 1014 ,
So dai la : 20503 10,08 dai1

Chon s6 dai treo 1a 10, dit mdi bén cach mép dam phu 5 dai trong doan.
hy = hge — gy = 65-35=30 cm
Khoang céch ct treo 1a 60cm.
2 Tinh cot thép cdt s6 3 (30 x 50).
2.1.Tinh cot thép doc.
a.Tinh v6i cip ndi luwe |[M|a va N :
Co: M =221,85 KN.m

N = 1361,8 KN.
Taco: e = M = 221,85 =0,163 =16,3cm
N 13618

[Ll,_,k =—14200=7 mm

8, > - E:II:-I:- . £00

Lﬁh = EEGG = 16,67 mm

Két cau siéu tinh = e, = max(e;e,) = e; = 16,3 cm.

Gia thiét a=a’ = 4cm = h, = 50-4 = 46 cm.
lo=wy.1=0,7.420 = 294 cm.

:'ﬁo:f: =535<8=n= 1:>e=n.eo+g-a= 1.16,3 += -4 =40,3 cm.
N _ 13618
Taco: X, =5 = — = 39,47
"TRpb T 11530
2a’ =8 cm

Er-ho = 0,623.51 = 31.77 cm = X; > &r.Ny = nén léch tam bé.
Xéc dinh x theo phuong phép dung dan:

N.(e+3—h) 1361,8(49,3—¥—46\]
Al =——— - = - ~ = 8,33
T R (hy—a) 28 % (46— 4)
(1 , 1
Ir_ - _ . L - —_—
_ [_m 2.R,. A; (1= = :L]] ho _ [1351,8 2% 28% 883 X (1533 1]] .46

. 2.R..A: 2 X28X683

R,.b.hy + -2, 1,15 % 30 X 46 —q—08633
= 34.52
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PO AN TOT NGHIEP
_-‘:].c :_-':1,, = - - = \ z
s = A R.. (hy — a) 28 % (46— 4)
= 24,37 (cm?)

b.Tinh véi cip ndi lwe My, va |N|max :
C6: M =51,67 KN.m
N =2038,25 KN.
Taco: e, = M = 5167 =0,025 =2,5cm
N 2038,25

[ —l., =_—4200=7 mm
ea_ &00
l h——SIDID— 16,67 mm

Két cu siéu tinh = e, = max(e.;e,) = 2,5 cm.
Gia thiét a=a’ = 4cm = h, = 50-4 = 46 cm.
| =y.1=0,7.420 = 294 cm.

® =535<8=n=1

25

0—==

h 35

—
h
=>e=1. * 5-a= 125+ —-4 23.5 cm.
Taco: x; = N = M: 59.08
Rpb 11530

2a’ =8 cm

Er-No =0,623.51 = 31.77 cm = X; > Eg.hy, = nén léch tam bé.
Xac dinh x theo phuong phap ding dan:

N.(e+F— 1) 2@3825(235—5‘??&—45]

= - — = 7,03

a: = 2
Y= R_.(hy—a) 28 X (46 — 4)

53~ 1)

1
- [m +2.R..A (l——w_ :L]] _ [2@38,25— 2% 28X 7,03 X (1=p553 res
. 2.R..Aj L 2X 28 X 7,03 :
Ry.b.hg + =5 1,15 X 30 X 46 + “T 5=t
N.e =Ry b.x.(hg—3) 203825X235—1,15 X 30 X 48,9 (46 —42—9]
A, =4 = : :
R..(h, — a) 28 x (46 — 4)
=6,2 (cm”)
c.Tinh véi cap noi lwe c6 eqnay:
Trung v6i cdp |M|max VA Ny :
= A, = 24,37 cm?
Két Luén: Lay A, = 24,37 cm®.
A +Aq 2x24.37
Kiém Tra : u= o = X 100% = 3,53%
ho 10%46
37
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1 | o4z
A== 02880  ozeenos Y861

= Ht> Umin )
= Ham luong cot thép trong cot thoa man.
= Chon 4428 c6 A, = 24,63 cm?

s AA, = 240822431 _ 4 16 p(t/m)
24,63
to = 300_52_4'28 =69 mm =6,9 cm > 5cm (/m)
3028 <
===
(@)
N
980200, 5
500 |
3-3

2.2.Tinh cbt dai.
Vi két cau binh thuong khoang cach cbt thép dai trong toan bo cot 1a:
<04 min=15x28=420mm(trong d6 ay=15-vi 1;<0,03)
a4<420mm
= Chon az= 200mm
Tai vi tri ving ndi cot thép ta chon khoang cach dai:
23<104J 4oemin=10X28=280mm
Chon ag=200 mm(>4cot dai)
= Chon @8a200 & dau va cudi cot
8al00 ¢ gitra cot.
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CHUONG 2: TINH TOAN SAN TANG DPIEN HINH
(Tinh toan san theo phuong an so do khép déo ,dan hoi)

I.CAC SO LIEU TINH TOAN:
1. Vat liéu:
- Bé tong méc 300% c6
R =130 KG/cm?
R,=10 KG/cm>.
E,=2.9E6
_ C6t thép CI ¢6 R, = 2000 kG/em? ;

2. Mat bang két cau cua san tang dién hinh:

SVTH: POAN XUAN TRUONG — XDL401 39



PO AN TOT NGHIEP NHA HOC KHOA NGOAI NGU TRUONG PHHP

@ 12000 @ @

200012700 7500 OOO‘L

3750 3750
of F— ‘@ T ‘@ ] =
= ii ii il i -
o L “© A
2 @ @ | %
@ I .
g ® & g
@ I .
= e by E
@ 15— o
58 @ <) 2
@ 1= —
% %jaomono @ @ §
@ I —
= = ® ® =
.:_>I( | _ |
=<3 = ® e | §
S ° 0
= g g
— S St
= = 2
[
o @ T T8
<D = ® & 5
= & — —4
S5 = -
ax3 g & o | &
== o o
= 2 ® @ S
= @ !
g ® |eo| | %
I .
% @ @ &% %
@ T =3
=
2 ® & g
I .
g ® | @ &
R .
@
S g— —  =r
® = ® ® =

SVTH: POAN XUAN TRUONG — XDL401 40



PO AN TOT NGHIEP NHA HOC KHOA NGOAI NGU TRUONG PHHP

ILTINH TOAN SAN PHONG HOQC (O S1)
1. So liéu tinh toan :

- Tinh tai tdc dung : 0.367 T/m*;

- Hoat tai tdc dung : 0.48 T/m?;

- Tai trong toan phan tinh todn :

q=0.371 + 0.48= 0.847 T/m*
2 .So do tinh :

Xét mot 6 ban S1 tir ban lién tuc
Xéttiso:a=1,/1,=3.9/3.75=1.04 <2

nén ban lam viéc theo hai phuong.

Tinh ban theo so d6 khép déo véi so do tinh nhu hinh bén.

, 3900 ,

W '
I 3
% ‘%’ Ml
I /
M i

T
M.

3750

3.Xac dinh noi luc :
- Nhip tinh toan cta 6 ban la:

l, =1,=1,-by/2-b,/2 =3.9-0.22/2- 0.22/2=3.68 m

Ly =1y=1,- by/2- by/2 =3.75-0.22=3.53 m
Dé don gian cho thi cong ta chon phuong 4n b6 tri thép déu theo hai phuong.so
do tinh 1a so d6 khép déo. Khi d6 phuong trinh xac dinh moé men c¢6 dang :

2
bl =) _ oM, +M, + ML, +@M, + M, + ML,

Trong phuong trinh trén ¢c6 6 momen 1am an s6. LAy M, lam 4n s6 chinh

va cho ti s6 cdc momen khac d6i véi M, ta s€ tim duge cac momen khac theo M.
Ti s6 cdc momen c6 thé 14y theo bang 2.2
Véi 1,/1,=3.68/3.53=1.04
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Tra bang ta c6: M, / M,=0.97
M,/ M,=M’,/M,=1.38
M,/ M,=M’;/ M,=1.32
Thay vao phuong trinh ta co6 :

0.847x3.53? x (3x3.68 —3.53)

=6.6=33.68M,
12
Vay : M, =0.196(Tm)
M, =0.19(Tm)

M, =M’;=0.27 ( T/m)
M; =M’; =0.26 (Tm)
4. Tinh toan cot thép :
Xét tiét dién c6 b = 100cm
a. Mo men duong: M= 0.196 (T.m) theo phuong 3.75m
a=1,5cm , h,, =b-a=10-1,5=8,5cm

M 0.196x10°
Tacod:A= = =0.02< A;=0.3=> y»=05|1++1-2A [=0.99
R,bh? ~ 130x100x8.5° d 7=05 J
5
M 01960 oo
Ryh.  2000x0.99x8.5
Fo o 110 100-014%> . =0.1%

= bh, ~100x85
Khoang cach cot thép : a=b*fa/Fa=100%0.283/1.16=24.3 cm
— Chon co6t thép @6 a200
b. M0 men duong: M,= 0.19 (T.m) theo phuong 3.9 m

Hy, = hy - %(d1 +d,)=8.5- 0.6= 7.9(cm)

5
Taco: A= M - = 0.19x10 > =0.023< A, =0.3= }/=0.5[1+\/1—2A]=0.98
R.bh?  130x100x7.9
5
- M _ 019x10 _123 (e
Rh,  2000x0.98x7.9
N 12 x100 =0.16% > z4,,,, =0.1%

= bh, T 100x7.9
Khoang cich cot thép : a=b*fa/Fa=100%0.283/1.23=23.0 cm
— Chon cot thép D6 a200
¢. Mo men am: M, =M’ =0.27 (' T/m)
Chona=1.5cm=>h,=10-1.5=8.5cm
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Taco: A= M - _02XO 400 p 03— = 05[1+V1-2A |=0.99
"7 RphZ  130x100x85° ST e
5
M 0210 o
Ryh  2000x0.99x85
po=e = 100 100-019% > 4. =0.1%
bh, 10085

0

Khoang cach cot thép : a=b*fa/Fa=100%0.283/1.68=17.69 cm
— Chon cot thép D6 al150
d.Mo men am : M;; = M’;; = 0.26 (Tm)
Chona=1.5cm=>h;=10-1.5=8.5cm

. M 0.26x10°
Taco: A= = =0.03<A, =03 =y =0.5[1++1-2A [=0.99
R,bh?  130x100x8.52 A 7=05 ]
5
FoM 026400 oo
Rh,  2000x0.99x85
o 190 100-018%> 4, =0.1%

# = bn, ~100x85
Khoang cich cot thép : a=b*fa/Fa=100%0.283/1.54=18.4 cm
— Chon cot thép &6 al50
B0 tri cot thép san
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IIL. TINH TOAN SAN HANH LANG TRUOC . (S2)
1. So liéu tinh toan :
- Tinh téi tdc dung :0.367 T/m*;
- Hoat tai tac dung : 0.36 T/m? ;
- Tai trong toan phan tinh toan :
q=0.367 + 0.36=0.727 T/m?
2.S0 do cau tao san hanh lang:

Xét mot 6 ban hanh lang( s6 4) tr ban lién tuc
Xéttiso:a=1,/1,=3.9/2.7=1.44 <2 —=nén ban lam viéc theo hai phuong.
Tinh ban theo so d6 khdp déo véi so do tinh nhu hinh bén.

cot thép duogc bo tri déu

_ 3900 .

W I W M,
! N

2 |
I A
i M,
M —rIM"
i

M.

3 .Xac dinh noi luc :
-Nhip tinh todn ctia 6 ban la:
L, =1,=1,-b,/2- b,/2 =3.9-0.22/2-0.22/2= 3.68m
L, =1,=1,-b,=2.7-0.22=2.48 m
Dé don gian cho thi cong ta chon phuong 4n bé tri thép déu theo hai phuong.so
do tinh 1a so d6 khép déo. Khi d6 phuong trinh xac dinh moé men ¢6 dang :

) B . :
qbltl(il; ) =@2M;+M, +M)l, + @M, + M, + M)l

Trong phuong trinh trén ¢6 6 momen 1am 4n s6. LAy M, 1am 4n s6 chinh va cho
ti s cac momen khac doi voi M, ta s€ tim duoc cic momen khac theo M,. Ti s6
cac momen cO thé 1ay theo bang 2.2.
V& 1, /1, =3.68/2.48=1.48
Tra bang ta c6: M, / M,=0.572

M,/M,=M’, /M= 1.12
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M,/ M=M’;/M,=0.76
Thay vao phuong trinh ta co6 :
0.727 x 2.48% x (3x3.68 — 2.48)

=22.2M, =3.19
12
Vay : M, =0.14(Tm)
M, = 0.08(Tm)

M,;=M’;=0.157 ( Tm)
M, =M’;= 0.106 (Tm)
4. Tinh toan cot thép :
Xét tiét dién c6 b = 100cm
a. Mo men duong : M1=0.14 T.m
a=1,5cm , hy, =b-a=10-1,5=8,5cm

M 0.14x10°
Tacod:A= = =0.01<A =03 = y=054++vV1-2A =0.99
R.bhZ  130x100x8.5° A r=0s} -
5
F - M___ 01410 oo o)
Ryh, ~ 2000x0.99x8.5
F, 082
= s 100 =0.1% =0.1%
= bh, ~100x85 " 7 My =T
— Chon co6t thép D6a200

Do két qua tinh thép chiu momen duong qua nho so véi yéu cau cau tao nén véi
cac 0 san khac ¢6 kich thude nho hon ¢ ti 6 2 canh <2 va c6 cung gi4 tri hoat
tai ta déu ba tri thép chiu momen duong &6a200

b. M6 men duong : M,=0.08 T.m

h,,= hy,- %(d1 +d,)=8.5- 0.6= 7.9(cm)

M 0.08x10°
Tacd:A= = =0.01<A, =03 = y=05|1++V1-2A |=1
RbhZ  130x100x7.9° A 7 =05[1+ ]
5
Fo M 00800 oo
Rh,  2000x1x7.9
F, 0506
L 100 =0.06% < 4,
= bh, T 100x7.9" < Hrin
— Chon cot thép D6 a200

¢. Momenam: M;=M’,=0.157 ( Tm)
Chona=1.5cm=>h,=10-1.5=8.5cm

M 0.157x10°
R.bh? ~ 130x100x8.52

Tacé: A= =0017 <A, =03 = »=05[1+1-2A |=0.99
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5
F, = M___0B7xI0" ;g3 (cm?)
Ryh,  2000x0.99x8.5
Fa 3 0.93 x100 =0.109% > Hiin

# = bh, ~100x85
Do két qua tinh thép chiu momen am qua nho so véi yéu cau cau tao nén véi cac
0 san khac c6 kich thuée nho hon ¢6 ti s6 2 canh <2 va ¢6 cung gia tri hoat tai ta
déu bo tri thép chiu momen am &6a200
— Chon cot thép D6a200
d. Mo men am : M; =M’ = 0.106 (Tm)
Chona=15cm=>h,=10-1.5=8.5cm

5
Taco: A== 01069 > =0.01< A, :0.3:>7=0-5[1+\/1—2A}=1
R,bhi  130x100x8.5

M 0.106x10°
* Ryh, 2000x1x8.5

F, 047
_ R 100=0.05 < 41,
# = bh, " 100x9 " Homi

— Chon cot thép D6a200
Bo'tri cot thép san

=0.64 (cm?)

Tuong tu ta ¢ thé tinh dugc san hanh lang sau va hanh lang bén ( S3 & S5)
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IV.TINH TOAN SAN PHONG NGHI CUA GIAO VIEN ( S6):
1. So liéu tinh toan :

- Tinh tai tdc dung : 0.367 T/m*;
- Hoat tai tdc dung : 0.24 T/m? ;
- Tai trong toan phan tinh todn :
q=0.367 + 0.24= 0.607 T/m?
2 .So do tinh :

Xét mot 6 ban s6 9 tir ban lién tuc
Xéttiso:o=1/1=42/42=1<2

nén ban lam viéc theo hai phuong.

Tinh ban theo so d6 khép déo véi so do tinh nhu hinh bén.

3900
! M,
| E

3750
!
i
T
'
<

2
1N

3.Xac dinh noi luc :
- Nhip tinh toan ctia 6 ban la:
l, =1,=1,-bs/2-b,/2 =3.9-0.22/2- 0.22/2=3.68 m
1, =1,=1;-by/2- by /2 =3.75-0.22=3.53 m
DPé don gian cho thi cong ta chon phuong 4n b6 tri thép déu theo hai phuong.so
do tinh 1a so d6 khép déo. Khi d6 phuong trinh xac dinh moé men c6 dang :

2
qbltl(?;.ltZZ Itl) = (2M1 + M| + MI)ItZ +(2M2 + I\/III + I\/I|.|)It1

Trong phuong trinh trén c6 6 momen lam 4n s6. Lay M, 1am 4n s6 chinh
va cho ti s6 cac momen khac doi v6i M, ta s€ tim dugc cdc momen khac theo M.
Ti s6 cdc momen c6 thé 14y theo bang 2.2
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Vé6i 1,/1,=1.04

Tra bang ta c6: M, / M,=0.97
M,/M=M’, /M= 1.38
M,/ M=M’;/M,=1.32

Thay vao phuong trinh ta co6 :

0.607x3.53" x (3x3.68—3.53)

=33.68M, =4.73
12
Vay : M, =0.14(Tm)
M, =0.14(Tm)

M;=M’;=0.193 ( Tm)
M, =M’;=0.185 (Tm)
4. Tinh toan cot thép :
Xét tiét dién c6 b = 100cm
a. M6 men duong: M,= M,=0.14 (T.m)
a=1,5cm , h,, =b-a=10-1,5=8,5cm

Taco:Aa= M _ OO 615 A —03=> —05[1+VI-2A]~099
"7 Rbh  130x10085 ¢TI TR e
5
P M 01440 oo
Rh,  2000x0.99x85
Fo 983 100-01%> 1. —01%

# = bh, ~100x85
Khoang cich cot thép : a=b*fa/Fa=100%0.283/0.83=34.09cm
— Chon cot thép &6 a200
b. Mo men am: M, =M’ =0.193( T/m)
Chona=15cm=>h;=10-1.5=8.5cm

M 0.193x10°
Taco: A= = =0.02<A, =03 =y =05|1++1-2A |=0.99
R.bh?  130x100x8.5" A r=05 ]
5
M 0198d0°
Ryh  2000x0.99x8.5
Fo_ 115 100-014%> 4, =0.1%

# = bh ~100x85
Khoang cach cot thép : a=b*fa/Fa=100%0.283/1.15=24.6 cm
— Chon cot thép D6 a200
Bo tri cot thép san
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IV. TINH TOAN O SAN VE SINH (S 8):

San vé sinh c6 yéu cau chong tham cao nén tinh theo so d6 dan hoi
Tinh téi tic dung : 0.418 T/m? ;

Hoat tai tdc dung : 0.24 T/m*;

Tai trong toan phan tinh toan :

q=0.418 + 0.24= 0.658T/m*
Tac6:1,/1,=3.9/3.75=1.04
3900 ,

ya

-

3750

/

Dé don gian cho thi cong ta chon phuong 4n b6 tri thép déu theo hai phuong.so
do tinh 1a so d6 dan hoi.
- Nhip tinh toan ctia 6 ban la:
l, =1,=1-by/2-by/2 =3.9-0.22/2- 0.22/2=3.68m
l, =1,=1;-by/2-b,/2 =3.75-0.22=3.53 m
Véi 1,/1, =3.68/3.53=1.04
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Tra bang v6i ban ngam 4 canh ta c6 :
a,=0.0188 , 0,=0.0169
B,=0.0440 ,,=0.0390

M, = a,*q*], *1,= 0.0188%0.658%3.53%3.68 = 0.161 Tm
M= a,*q*l,*1,, = 0.0169%0.658%3.53%3.68 =0.1 0.145 Tm
M=B,*q*1, *1,= 0.0440%0.658%3.53%3.68 = 0.376 Tm
M =B,*q*1,, *1,= 0.0390%0.658%3.53%3.68 = 0.330 Tm

a. Momen duong : M,=0.161 T.m
Goi a la khoang cach tir trong tam c6t thép dé€n mép chiu kéo a=1.5cm
hy; =h,-a=10-1.5=8.5cm

M 0.161x10°
Taco:A= = =0.017<A, =03 = y=0.5|1++/1-2A |=0.99
RbhZ  130x100x8.5° A r=051+ J
5
P M __016Ld0" o0 o
Ryh,  2000x0.99x8.5
F
u =—2 = 09 | 100-0.11% >u =01
t bh0 100x8.5
Khoang cich cot thép : a=b*fa/Fa=100%0.283/1.16=29.5 cm
— Chon cot thép &6a200

b. M6 men duong : M,=0.145Tm
Goi a l1a khoang céach tur trong tam cot thép dén mép chiu kéo a=1.5cm

1
hgy = oy - > (d; +d))=8.5-0.6 =7.9 cm

. M 0.145x10°
Tacd:A= = =0.02< A =0.3=>y=05|1++v1-2A [=0.99
R.bhZ  130x100x7.9° A r=05 J
M 0.145x10°

0.93 (cm?)

*"Ryh, 2000x0.99x7.9

0

F, 0093

——a_ x100 = 0.12% > z_ = 0.1%
bhO 100x7.9

Hy

Khoang cich cot thép : a=b*fa/Fa=100%0.283/0.93=30.4 cm
— Chon co6t thép D6a200
¢. Momen am : M;=0.376 T.m
h,, = 10-1.5 =8.5cm
M 0.376x10°

R,bhZ ~ 130x100x8.5” A r=0s] -

Taco:A=
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5
FoM 0360 oo
R/, 2000x098x85
o 220 100=0.27% > 1y, =0.1%

= bh, ~100x85
Khoang cach cot thép : a=b*fa/Fa=100%0.503/2.26=18.4cm
— Chon cot thép &8 a200
d. Mo men am : M;;=0.33 Tm
hy, = 10-1.5 =8.5cm

5
Taco:A= M - = 0.330 >=0.04 <A, =O.3:>y:0.51+\/1—2A =0.98
R.bhy  130x100x8.5 -
5
F - M 033x10 198 (cm?)
R,7h, 2000x0.98x8.5
o 198 100-0.23%> i, =0.1%

= bh, ~100x85
Khoang cach cot thép : a=b*fa/Fa=100%0.503/2.42=25.4cm
— Chon cot thép I8 a200
BO'tri cot thép san:
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CHUONG 3: TINH TOAN CAU THANG

I. SO LIEU TINH TOAN :

o T ]
o
=)
S
T — DT
(%)
\‘83 = DT 2 DT 3
A
®
=)
S
~N e N B
12 x 300 = 3600 2000

MAT BANG KET CAU CAU THANG

1. So dd mit ciat A-A:

N—
o
o
o2
— N
o
o
o (o]
o —
~
o~ o
S
o ©
o H
()]
\ﬁ A\

L, 3600 | 2000

2. So dd két cau:
Cau thang dugc cau tao tir BTCT toan khdi , cdc bo phan lién két ngam dan hoi
v6i nhau. D€ don gian trong tinh todn ta coi ching 12 lién két khép sau d6 dat
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thép am theo c4u tao tai cdc vi tri lién két dé han ché bé rong khe nit . Tix d6 ta

c6 so do tinh cac bd phan cau thang 1a so d6 tinh dinh.
So bo chon kich thudc ti€t dién cac bo phan:

Bac thang: b, = 300 (mm), h, = 150 (mm).

Con thang: b, = 100 (mm), h, = 300 (mm).

Dam: DT,, DT, va DT;: b x h = 220x 350 (mm).

Ta c6 : cosa = b, = 300
JbZ+h? /3007 +1507

Chon BT mac 300% c6 R, = 130 (Kg/cm?) ; R, = 10 (Kg/cm?)
Chon thép: CIc6 R, =2000 (Kg/cm?)
CII c6 R, = 2600 (Kg/cm?)
ILTINH TOAN CAC BO PHAN CUA CAU THANG:

1. Tinh ban thang B1:
a. So do tinh

~089 = a =26.5°

N[ - 7

\ \

S | \
3 | |
\ \

~ - - _
l 3600 L

| 3.6 3.6

=217 >2

2 —
Nhan thay ban B, c6 1, 1.8cosa 1.85c0s26,5°

= Tinh toan nhu ban loai dam

Dé tinh todn ta cit 1 dai ban rong 1m theo phuong canh ngan va tinh toan nhu 1

dam chiu tai trong phan b6 déu nhu hinh veé:

/q
VUL

1800

s
o

M = ql2/8
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b. Tai trong :

+Tinh tai:
Cau tao ban Bl
Cic 16p tao thanh Hé s6 (n) | g, (T/m?)
- Lat ( hoac granitd)
b+h ><5><}/=(O,3+0,15)><0,01><2:0027 1,1 0.0295
Vb? +h? {0,15% +0,3?
- Vita 16t :
b+h X5X7=(0’15+0’3)X0’015X1'8=0.0362 1,2 0.0435
- Bac gach :
bxhxy _ (0,15x0,3)x1.8 0121 1,3 0.157
2x+lb?+h?  2x4/0,15% +0,3?
- Ban BTCT: Chon ban day 10 (cm): 0,1 x 2.5 =0.25 11 0.275
- Trat :0,015 x 1.8 =0.027 12 0.0324
Cong: &
0.537

+Hoat tai: p, = p,° xn=0.3 x 1,2 =0.36 (T/m?)

= Tong tai trong tac dung lén ban 1a: q, = g, + p, =0.537+ 0.36 = 0.897 (T/m?)
Vay tai trong vuoéng goc véi ban thang gay uon la :
qp = q, % cosa. = 0897 x 0,89 =0.798 (T/m?)

¢. Noi luc :
Momen 16n nhat & gitta nhip ctia ban la:
Gl _ 0.798X0.8°

8

=0.323 (Tm)

d. Tinh thép:
Gia thiét : a, = 1,5 (cm), chon chiéu day ban 1a 10 (cm)
—h,=h—-a,=10-1,5=38,5 (cm)

5
Ta co:A = M == 032310 ~-=0,03< A,
R,xbxh; 130x100x8,5

Tra bang v6i A = 0,04 ta céy = 0,985
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M 0.323x10°

=F, = = =1.93(cm?)
yxR,xh, 0,985x2000x8,5
Hé so u= Fa 100193100 (5204 L =0,1%=> thoa man.
bxh, 100x8,5

Khoang cach cot thép : a=b*fa/Fa=100%0.503/1.93 = 26.1 cm
Kiém tra kha nang chiu cit :
0.798x1,8

gxl O. ,
Quex = = =0.72(1
e 2 2 )

Piéu kién: R, x bx h, =0.01 x 100 x 8,5=8.5 (T)> Q...
Diéu kién chiu cat dugc thoa man.
— Chon thép $8a200

Chiéu day lop. bao vé ay,,=lcm,a;=1+0,4=1 4Acm<gia thi€t =thién v€ an toan.

Cot thép am tai g6i dat theo cau tao (c6 nhun khong tinh todn) $6a200; ra khoi
% i khong nho hon 1/5=0.36m = ta 1ay chiéu dai c6t thép am kéo dai 40cm.

ot thép am tai phan ban chen ciing trong tuong dat theo ciu tao $6a200; ra khoi

ngp tu’o’ng khong nhé hon 1/51=0,36m = ta Idy chiéu dai cot thép am kéo dai

Thep theo phuong canh dai dat theo cau tao ¢6a200
2. Tinh ban thang B2:

Do ban B2 c6 kich thuéc giong ban B1, ta 14y két qua tinh toan trén dé bo tri
thép cho ban thang B2 (Hinh v€ chi tiét xem & phan tinh todn con thang).
3. Tinh ban chiéu nghi (B3):
a. So dé tinh Nhan thdy ban chi€u nghi B, ¢6 'I_z - % _195<2
L2

= Tinh toan véi ban ké 4 canh lam viéc theo hai phuong theo so do khép déo.

3900
! M'I
|
o
o A -
S +
I
M.
M e _ M.
L=
M.
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b. Tai trong:
Bdng 7:Bdng tinh tdi tinh todn chiéu nghi
TT Cac 16p san Day Y n G"
m T/m’ T/m?
1 | Lat gach granite 0.008 2 1.1 0.018
2 | Lép lot 0.03 1.8 1.2 | 0.065
3 | Bé tong san 0.1 2.5 1.1 | 0.275
4 | vira trat 0.015 1.8 1.2 | 0.032
Tong tdi trong 0.39
+Tinh tai: g,= 0.39 (T/m?)

+Hoat tai: P,=P*xn=0.3x1,2=0.36 (T/m?
= Tong tai trong tac dung 1én ban la:
Q= 8, + Py, = 0.36 + 0.39 = 0.75 (T/m?)

¢. Xac dinh noi luc :
-Nhip tinh toan ctia 6 ban la:
L, =1,=1,-b,/2- by/2 =3.9-0.22/2-0.22/2= 3.68 m
L, =1,=1-b;=2 - 0.22=1.78 m
Pé don gian cho thi cong ta chon phuong 4n bé tri thép déu theo hai phuong.so
do tinh 1a so d6 khép déo. Khi d6 phuong trinh xac dinh mo6 men c6 dang :

qb|t21 (3|t2 — Itl) ' '
12 :(2M1+MI+MI)It2+(2M2+MII+MII)It1
Trong phuong trinh trén ¢6 6 momen lam an s6. Lay M, lam 4n s6 chinh va cho
ti s6 cac momen khac doi véi M, ta s€ tim dugc cdc momen khac theo M. Ti s6
cac momen c6 thé 14y theo bang 2.2.
Véi 1,/1, =3.68/1.78=1.89
Tra bang ta c6: M, / M,=0.355
M,/ M=M’" /M= 1
M,/ M,= M’ / M,=0.61
Thay vao phuong trinh ta co :
0.75x1.78? x(3x3.68—1.78)
12
Vay : M, =0.1 (Tm)
M, = 0.036(Tm)
M, = M, = 0.1 ( Tm)
M, = M’, = 0.061 (Tm)

=18.16M, =1.834
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d. Tinh toan cot thép :
Xét tiét dién c6 b = 100cm
Mo men duong : M,= 0.1 T.m
a=1,5cm , hy, =b-a=10-1,5=8,5cm

5
Tacé:A=—M ;= 0.1d0 >=001<A =03 = ;/:O.SI+\/1—2A =0.99
R,bh?  130x100x8.5 -
5
F = M____ 050 =0.59 (cm?)
Ryh,  2000x0.99x8.5
F 0.59
=—2 = 100 =0.07% =0.1%
= bn, ~100x85 " DS My TR
— Chon cot thép D6a200

Do két qua tinh thép chiu momen duong qua nho so véi yéu cau cau tao nén voi
cac 0 san khac ¢6 kich thudc nho hon ¢ ti s6 2 canh <2 va c¢6 cung gia tri hoat
tai ta déu bo tri thép chiu momen duong &6a200

Mo men duong : M,= 0.036 T.m

h,,= hy,- %(01l +d,)= 8.5- 0.6= 7.9(cm)

M 0.036x10°
Taco:A= = =0.004<A, =03 = »=05|1++/1-2A |=0.99
RDbhZ  130x100x7.92 A r=05[1+ J
5
- M _ 0.036x10 ~0.23 (cm?)
R.h,  2000x0.99x7.9
F, 023
= a — 1 = U. (V .
A=, T 100579 100 = 003% < iy
— Chon cot thép &6 a200

Moé mendm: M, =M’ =0.1 (Tm)
Chona=1lcm=>h,=10-15=8.5cm

M 0.1x10°
Taco: A= = =0.01<A, =03 = »=05/1++1-2A [=0.99
R bh?  130x100x8.5° A y=05[1+ ]
5
F, = M___ 0510 =0.59 (cm?)
Ryh  2000x0.99x85
Fo 099 100-007%<p

# = bh, T 100x85
Do két qua tinh thép chiu momen am qua nho so véi yéu cau cau tao nén véi
cac 0 san khac c¢6 kich thuée nhd hon ¢6 ti s6 2 canh <2 va c6 cung gia tri hoat
tai ta déu bo tri thép chiu momen am J6a200
— Chon cot thép ©6a200
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Mo mendm : M, =M’ = 0.061 (Tm)
Chona=1lcm=>h,=10-15=85cm

5
Tacé: A= - 00010 2:0,01<AH:0,3:>)/:0.5[1+\/1—2A}:1
R,bh?  130x100x8.5

5
Fo M 0080
Rh, 2000x1x8.5

0

F 036
R 100=0.04 < 4.
# = bh, ~100x85 " Homi

— Chon cot thép D6a200
4. Tinh con :

a. So do tinh :

Qe

b. Tai trong:

-Do ban truyén vao g, = Gpxbhy _ 089718 0.81(T / m)

2 2
-Do trong lugng ban than con:
Phan bé tong: q=b, x h, x 2.5 x 1,1 =0,1 x 0,3 x 2.5 x 1,1 = 0.0825(T/m)
Phan trat: ¢ = (b.+h,) x2x0,015x 1.8 x 1,3
=(0,1+0,3) x2x 0,015 x 1.8 x 1,3 =0.028 (T/m)

-Do trong luong lan can tay vin: Lay bang 0.04 (T/m).
=Téng tai trong : q, = 0.81+0.0825+0.028+0.04= 0.96 (T/m)
— Tai trong vudng gdc vGi con gay uon la :

q. =q. x cosa = 0.96 x c0s26.5° = 0.86 (T/m).
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¢. Noi luc:

1 36
cosa  €0526,5°
ox12  0.86x4.02°

8 8

0. qo I, 0.86x4.02
¢ 2 2

d. Tinh thép
Tinh cot doc:
Gia thiét a =4 cm => h =h-a=30-4=26 m

5
_ M __ 1.74x10 _=0,198< A;=0,3
R, xbxh 130x10x26

Ny :0.5[1+ MJ —0.889

4.02

IC

=1.74(T / m)

M, =3

=1.73(T)

M 1.74x10°
= F, =
yxR,xh, 0,889x2600x 26

0
F, «100% — 2,89x100%
bxh 10x 26

0

Hé so p =

=2,89(cm?)

=1.11%> u . =0,1% => thoa man.

— Chon 1220 ¢6 fa=3.15 (cm?) 1am thép chiu luc. Ngoai ra chon 116 c6

fa=2.011 (cm?) lam thép cdu

tao.
220 1800 10Q 10Q 1800 220
gl@lﬁ 1916 @
2 26a200 6 6 @6a200 8 8 @6a200 @ 6 @6a200 g
- 5 - - m m g - - 5 -
%1 [ . 1. . . . . i 9 L. . . . . . L. )
gea200 (1) \M@@@/ @2 @M ®®6a200
| NZ; 450 400 400 4507§§?t |

CAU TAO THEP BAN THANG VA CON THANG

_Tinh c6t dai:

+ Doan dau dam:

Xéc dinh s6 liéu tinh toan :K_ = 0,35 ; Thép CI R,, = 1700 (Kg/cm?)

Luc cét doan dau dam 1a Q.=1.73 (T) =1730 Kg

-Kiém tra diéu kién ph4 hoai trén tiét dién nghiéng theo tng suét nén chinh:

k,R..b.h, =035 x 130 x 10 x 26 = 11830 (Kg)> Q.= 1730 (Kg)
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—khong bi pha hoai trén tiét dién nghiéng.
-Kiém tra xem c6 phai tinh todn c6t dai hay khong:
k,.R.b.h,=0,6 x 10 x 10 x 26 = 1560(Kg) < Q- =1730 (Kg)
—> phai tinh c6t dai.
- Chon phuong 4n ding cot dai chiu cat :
_nxRx f x8xR, xbx h02 B 2x1700%0,283x8x10x10x 262
- Q? - 1730°

U, =173.9(cm)

30
U, = min(g :15em) = min (7 =15;15cm) = 15 (cm)

_15xR xbxh} 1,5x10x10x 26°
e Q 1730

Chon Uy =min (U, , U, U,,) =15 (cm). = chon U, = 150 (mm)

U

=58.6(cm)

+ Doan gilta dam
Can ct vao budc dai tinh todn & dau dam 1a nho, dién tich mat cat dam nho
nén ta chon budGc dai & gitta dam theo diéu kién:

U, = min (%Vﬁ 50 cm) =22.5 (cm) = chon 20(cm)

Bo tri c6t dai : J6al150 & dau con thang, $6a200 & gitta con thang
5. Tinh dam DT,:

a. So do tinh :Dam thang c6 2 d4u ké 1én tudng gach.So d6 tinh todn
nhu hinh vé:

Nhip tinh toan cta dam: 1,=3.9 m

2 e e
A — |
AT T
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b. Tai trong:

-Tai trong ban chiéu t6i (3.97 x 3.9 m) truyén vao dua vé phan bo déu:
vo6i B=1,/21,=3.9/(2 x 3.97)=0,48
= k =(1-2p*+p*=0.65

—q = 0.75x 0é65>< 3.9 —0.95(T /m)

-Do trong lugng ban than dam:
Bé tong: bx h x 2.5 x 1,1 =0,22 x 0,35 x 2,5 x 1,1 =0.212(T/m)
Trat: (b+h) x2x0,015x 1.8 x 1,2
=(0,22 +0,35) x 2 x 0,015 x 1.8 x 1.2 =0.0369 (T/m)
—Tong tai trong tdc dung lén dim:
q=0.95+0.212 + 0.0369 = 1.199 (T/m)

x|, 0.86x3.6

A A A ~ q
- Luc tap trung do cOn truyén vao: P=-—=- = =
1c tap & y 2 2xc0526,5°

1.73(T)

¢. Noi luc:

2 2
AxI” | a2 L199X397 ) 73,1 96 5.71(Tm)

Qx| o _L199x397 2o 4y

d. Tinh thép:
Tinh cot doc: (Thép chiu momen duong)
Gia thiét a =4 cm => h =h-a=35-4=31cm

5
A=_M ___ STAY o5 A,=03
R, xbxh? 130x22x31

y :o.5[1+ M} —0.864

M 5.71x10°

= F = = =8.2(cm?)
yxR,xh, 0,864x2600x31
0,
Hé so nu= Fa 10006 = 3:2x200% ) o5 e =0,1%=> thoa man.
' bxh 22x31

0

—  Chon 220 +118 ¢6 fa=8.84 (cm?) 1am thép chiu luc.
—  Chon 20316 ¢6 fa=4.03 (cm?) 1am thép ciu tao.
Tinh cot dai:
- Luc cit doan doan ddu ddm 1a: Q =4.11 T=4110 Kg.
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- Kiém tra diéu kién :
Kiém tra diéu kién han ché :
k. xR x bxh =035x 130 x 22 x 31= 31031 Kg> Q=4110 Kg
= diéu kién han ché thoa man .
Kiém tra diéu kién tinh todn :
k; xR, xbxh, ,=0,6 x 10 x 22 x 31 =4092 Kg > Q=3910 Kg
— Khong phai tinh c6t dai.
— B0 tri cot dai :  ©D6a200 & dau dam
D6a250 & gitta dam
6. Tinh dam DT,:
a. So do tinh :

7

220] 3680 [220|

44{“ 3900 44
g P P

R

b. Tai trong:

-Tai trong ban chi€u nghi (3.9 x 2) truyén vao dua vé phan bo déu:

_0.75x2

=0y =————=075(T/m)

-Do trong lugng ban than dam:
Bé tong: bx h x 2.5 x 1,1 =0,22 x 0,35 x 2,5 x 1,1 =0.212(T/m)
Trat: (b+h) x2x0,015x 1.8 x 1,2
=(0,22 +0,35) x 2 x 0,015 x 1.8 x 1.2 =0.0369 (T/m)

—Téng tai trong tdc dung lén dam:
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q=0.75+0.212 + 0.0369 = 0.999 (T/m)
- Luc tap trung do c6n truyén vao:
g, xl,  0.86x3.6

_ - =173
2 2xc0526,5° M
¢. Noi luc:
2 2
M = q;' +pa=20993Y 1 23,1 96-520Tm)
Q= q;' 4 p2 0999398 4 25 37m)

d. Tinh thép:
Tinh cot doc: (Thép chiu momen duong)
Gia thi€t a =4 cm => h =h-a=35-4=31cm

5
_ M __ 5.29x10 __0,192< A,=03
R,xbxh’ 130x22x31

Ly :0.5[1+ M] =0.89

M 5.29x10°

= F, = = =7.37(cm?)
yxR,xh, 0,89x2600x31
0,
He s6 = — 2 x100%=37100% 1 58065 41 =019 = thod man.
bxh 22x31

0

— Chon 220 +1216¢6 fa=8.29 (cm?) lam thép chiu luc.
— Chon 216 ¢6 fa=4.03 (cm?) 1am thép cau tao.
Tinh c6t dai:

- Luc cét doan doan ddu dam 1a : Q=3.7 T=3700 Kg.
- Kiém tra diéu kién :
Kiém tra diéu kién han ché¢ :
k, xR x bxh, =035x 130 x 22 x 31= 31031 Kg> Q=3700 Kg
= diéu kién han ché thoa man .
Kiém tra diéu kién tinh toén :
k; xR, xbxh, ,=0,6 x 10 x 22 x 31 =4092 Kg > Q=3700 Kg
= Khong phai tinh cot dai.

— Bo tri cot dai : @6a200 6 dau dam
26a250 & gitra dam
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7. Tinh dam DT3
a. So do tinh :

220] 3680 220]
71 4L 1 3900 1 4L 71
q
il

b. Tai trong:
- q : Do trong lugng trén dam DT3 do tudng ci coc 16 thung git. Ta tinh
tuong cao 1,45m va nhan voi hé s6 0,7.

= q, = 506 x 0,7 x1,45 =513.6 (Kg/m)=0.5136 T/m

-Tai trong ban chiéu nghi (3.9 x 2 m) truyén vao dua vé phan bo déu:

0.75x2

=g, == =0.75(T / m)

-Do trong luong ban than dam:
Bé tong: bx hx 2.5 x 1,1 =0,22 x 0,35 x 2,5 x 1,1 =0.212(T/m)
Trat: (b+h) x2x0,015x 1.8 x 1,2
= (0,22 +0,35x 2) x 0,015 x 1.8 x 1.2 =0.0298 (T/m)
—Tong tai trong tdc dung lén dim:
q = 0.5136+0. 75+0.212+0.0298 = 1.5 (T/m)

¢. Noi luc:
_gxI* 15x39°

M = 2.85(Tm)
2 2
gxl 15%39
Q=—F-=—75—=293(D)
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d. Tinh thép:
Tinh c6t doc: (Thép chiu momen duong)
Gia thiét a =4 cm => h,=h-a=35-4=31cm

5
A=_M 280 _410304,=03
R, xbxh 130x22x31

Ny :0.5[1+ M} —0.946

M 2.85x10°

= F, = = =3.74(cm?)
yxR,xh, 0,946x2600x31
0,
Héso u= Fa 10006 = 374x100% _ 5oy L =0,1% => thoa man.
bxh, 22x31

— Chon 2318 ¢6 fa=5.1 (cm?) 1am thép chiu luc.
—Chon 216 c6 fa=4.03 (cm?) 1am thép c4u tao.
Tinh c6t dai:
- Luc cit doan doan ddu dam 1a : Q=2.93 T=2930 Kg.
- Kiém tra diéu kién :
Kiém tra diéu kién han ché :
k, xR, xbxh,=0,35x 130 x 22 x 31=31031 Kg> Q=2690Kg
= diéu kién han ché& thoa man .
Kiém tra diéu kién tinh to4n :
k, xR, x bx h =0,6x 10 x 22 x 31 = 4092 Kg > Q=2690Kg
= Khong phai tinh cot dai.

— Bo tri cot dai : @6a200 & dau dam
J6a250 & gitta dam
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PHAN II:
NEN MONG
(10 %)

Nhiém vu thiét keé:

- Tinh todn nén méng khung truc 15.
Ban vé kem theo:

- KC - 04: Ban vé két cau mong.

Giao vién huong dan: Ths. Tran Anh Tuan
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1.S6 liéu dia chat cong trinh:

TINH TOAN NEN MONG KHUNG TRUC 15
1.SO LIEU TINH TOAN:

Cian cu vao két qua cic cong tdc khao sdt da tién hanh, dua trén cac tiéu chuin
khao sat xay dung, cac 16p dat tir trén xudng dudi duoc phan chia nhu sau:

Bdng cdu tao dia chdt dudi méng

.| Chiéu Yin Th W W, | Wy k ¢ Cy m E
Lép| Téndat | . N30

day(m)| (KN/m?) |(KN/m®)| (%) | (%) | (%) | (m/s) (°) |(KPa)|(MPa")| (MPa)

1| batlap | 12 | 158 . - - -] - - -

2 | Sétpha | 60 | 215 | 26 |15| 24 |[115(23.108 (10| 24 | 12 | 0,04 | 22

3| Cathat | 4 | 192 | 265 [18] - | - [3510*[30| 35 | 1 | 004 | 31
trung

4 |Cattholan| 185 | 201 | 264 [16] - | - | 210* [55] 38 | 2 | 0,03 | 40
cudi soi

**_DANH GIA DIEU KIEN DiA CHAT:

1. Lop dat 1: 16p dat 14p , c6 chiéu day 1,2 m.

Phan b6 mat trén toan bo khu vuc khao sat. Lép ¢6 bé day 1,2 m; thanh

phan cau tao cua 16p nay gom dit trong trot, xac hitu co 1an than bun. La

16p dat y€u va kha phic tap, do nén chit chua 6n dinh. Vi vay khi thiét ké

thi cong can phai vét bo di.

2. Lop dat 2: sét pha, c6 chiéu day 6,0 m.
_W-w,  15-115

- Do sét:

- Hé s6 rong:

- Ty trong: A= In =

B

W, -W, 24-115

=0,28

B=0,28 <0, 5 — dat ¢ trang thai déo cliing

oo N@+00W) | 26%(1+001%15) | _

0,39 <1
Vtn 215
2 96
Vn 10
Vo= (A-1)y, _ (2,6-1).10 = 11.5 KN/m’
l+e 1+0,39

- Trong lugng riéng ddy noi:
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- Modun bién dang: E = 22 Mpa > 5SMPa
KL: Lép 2 1a sét pha déo cting c¢6 kha nang chiu tai 16n, tinh nang xay dung
tot, tuy nhién véi cong trinh cao tang thi chiéu day 16p dat khd mong
khong thich hgp lam nén mong.
3. Lop dat 3: Cat hat trung, chiéu day 4,0 m.

o= 7, (1+0,01W) 1= 26,5.(1+0,01.18) 1=
Vi 19,2

- Hé s6 rong: 0,629

0,6 <e =0,629 < 0,75 — cat & trang thai chat vira.
- Ty trong: A= Tn o 265 _ 2,65
Vn 10

_ (A-Dy, _ (265-1).10

- Trong luong riéng ddy néi: 7, 1+e 1+ 0.629
+ +U,

= 10,13

KN/m’
- Hé s6 nén lin: m = 0,04 MPa™! < 0,05 MPa"' — Cit hat trung c6é kha

nang chiu nén tot.
- Modun bién dang: E = 31 MPa > 5MPa

KL: Lép 3 1a 16p cat hat trung chat vira ¢6 kha nang chiu tai kha 16n, tinh

nang xay dung t6t, bién dang lin nho, chiéu day trung binh ( 4,0m ). Do
d6 ¢6 thé 1am nén cho cong trinh duoc.

4. Lop dat 4: Cat tho 1an cuoi séi, chiéu day h=18,5m.

oo 1@+00W) | 264(1+00L16) | _

- Hé s6 rong:
Vin 201

0,5236

e =0,5236 < 0,55 — cat tho & trang thai chat.

- Ty trong: A= I = % =2,64

7

_ (A-1)y, _ (264-1).10
1+e 1+0,5236

- Trong lugng rieng ddy néi: v, = 10,764

KN/m?
- Hé s6 nén lin: m = 0,03 MPa'< 0,05 MPa' — Cit tho 1an cudi soi c6

kha nang chiu nén tot.
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- Modun bién dang: E = 40 MPa >> 5MPa

KL: L6p 4 1a 16p cat tho 1an cudi séi chat, ¢6 kha nang chiu tai 16n, tinh nang
xay dung t6t, bién dang lin nho, chiéu day 16p dat 16n (18,5m) va chua két
thic trong pham vi 16 khoan 25m. Do d6 ddng tin ciy lam nén cho céc

cong trinh cao tang.

2.Vat liéu su dung: Lép dét 14p 6y =15,8 KN/m3 o

- BT M300, R,=130 kg/em?, 9 5
R,=10 kg/cm* ]

- Cot thép doc AIL R, =R, = 2800 o]

kg/cm?. bl

- Cot thép dai Al R, = 1800 kg/cm”. Ldp sét pha déo ciing cd @ =

ILLUA CHON GIAI PHAP E=2MPAg=215KNm3 5o

MONG. o

Hién nay c6 nhiéu phuong phdp thiét e

k& méng coc nhung ndi bat va hay o , R

. hat 13 RN Kh Lop cat hat trung co E
dul}g nhat 1a coc ép va coc khoan E-3IMPAg=192 KNm3 |+  _
nhoi. 3| 2
**_Uu va nhuoc diém cua coc ép: e
Uu diém: 4
+ Coc dugc ché tao sin v6i nhiéu loai Lt thd ln cudi s )

) R ) . cat thd 1an cudi soi ) S
kich thudc tiét dl@n khac nhau va ci E=40MPA,g =20,1 KN/m3 @4 @
dugc ché tao tiig doan riéng biét, N
gitta cac doan c6 moi ndi han vao U —

nhau rat thuan tién khi thi cong.

Hon nita timg doan coc ngin nén & diéu kién chat choi van c6 thé thi cong duoc
vi ha biang phuong phap ép coc nén khong gay chan dong, it anh huéng dén cong
trinh 1an can.

+ Chiu dugc tai trong kha 16n.

Nhuoc diém

+ Do manh ctia coc kha 16n nén trong khi thi cong gap da mo coi hay chudng
ngai vat coc dé bi giy hay bi léch so véi truc nén kha nang truyén tai bi anh
huong.

+ Khong thich hop véi cdc cong trinh ¢ tai trong cuc 16n va chuyén vi 16n.

+ Chiéu dai coc khong duoc qua 16n.

** Uu — nhugc diém ciia coc khoan nhoi :

Uu:
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+ Thi cong khong gay chan dong.

+ Thi cong duoc coc co chiéu dai 16m,

+ M4y xuyén c6 thé xuyén qua bat ct loai dat nao.
+ Chiu dugc tai trong rat 16m.

Nhuwoc :

+ Khi thi cong phai chéng sap vach dat bang ong thép va phai ding 2 may : 1
may khoan va 1 may don mat bang.

+ Thi cong bé tong coc khoan nhoi phai dung mot luc 2 can cau: 1 dé van
chuyén bé tong dén va 1 dé do bé tong va giir ng thép.

+ Phai tranh dung may rung dé dat khong bi sap va khong lan véi bé tong 1am
cuong do bé tong khong deéu.

+ Pat xung quanh khong duoc 1én chit nén ma sat gita dat va coc nho.

** Lua chon giai phap mong :
Theo két qua noi luc tac dung 1én khung truc khong 16n va diéu kién dia chat
cong trinh nhu trén ta chon gia phap coc ép cho tit ca cic mong va gitta cac
mong co cac hé théng gidng dé ting d6 6n dinh cho cong trinh.
Chon giai phap méng coc dai thap.
ILTHIET KE MONG TRUC 15
A.Chon coc don:
1.  Xac dinh chiéu sau chon dai:
Chi€u sau chon dai chon thoa man dieu kién H > 0,7h

Trong d6 h,,,=tg(45"-¢/2) \/%

@,y: g6c ndi ma sat va trong luong thé tich ctia dat tir ddy dai tré 1én.

min

¥Q: Tong tai trong ndm ngang 16n nhét trong s6 céc cot truc 15,
2Q=0Qmax=32.01 KN
b: canh cua day dai theo phu’o’ng thang géc véi luc ngang, chon b=1,5m

h_. =tg(45°- 24/2) I =127m

H > 0,7h,, =0, 7x1 27— 0.89 m

Chon H=1,5m.

2. Chon coc:

Tiét dién 30x30 cm, du dinh cam coc sau vao 16p 3 mot doan 2 m, doan coc
ngam vao dai 1a 0.1 m,thép rau trong dai 1a 0.4m.do d6 chiéu dai coc la:
lc=1.2+6+2-1.5+0.1+0.4=8.2 m

Coc duoc chia 1am 2 doan, moi doan 4.1 m, han bang ban ma, du kién dat cot
thép chiu luc cho coc 1a 4¢18, Fct=10.18cm?2.
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3. Tinh toan:
a. Xac dinh sic chiu tai cua coc theo vat liéu lam coc:
P, = ¢ (Ry.Fy + R.F).
Trong dé:
- ¢: Hé s6 uon doc (p=1) vi coc khong xuyén qua 16p dat sét yéu, dat bun.
- Fbt : dién tich tiét dién phan bé tong, Fbt = 30x30 = 900 cm*
- Rbt: cudng do chiu nén gidi han clia bé tong, Rbt = 1.3 KN/cm?
- Fct :dién tich tiét dién cot thép, du kién dat 4918, Fct = 10.18cm?
- Ret:cudng do cua cot thép chiu kéo, Rct=28KN/cm?
— Pvl = 1x( 1.3x900+28x10.18 ) = 1455KN =145.5T
b. Sitc chiu tai cia coc theo dat nén:
b.1- 4p dung phuong phap thong ké dé tinh toan sitc chiu tai cua coc theo
dat nén:
1
i

tc

Vi coc chiu nén: P, =

m.(oy.u2 1.1+ a5 F.R;)

Trong do:
o,: cac hé s6 anh huéng dén ma sat cua thanh coc do phuong phéap ha coc, a,=1
a,: cac hé s6 anh hudng dé€n ma sat cua thanh coc do khoan méi, o,=1
o3:hé s6 anh huong dén ap luc miii trong truong hgp mé rong chan cot, a,=1
- 1i: chiéu dai méi 16p dat ma coc di qua.
- F: dién tich tiét dién coc, F=0.3x0.3=0.09 m*
- u: Chu vi tiét dién coc, u= 4x30=120cm=1.2m
_ Ke=14, Heé s6 an toan vé chiu nén.
- m: Hé s6 dic¢u kién lam viéc phu thudc loai dai ca s6 coc trong méng.(m=1).

- 7: luc ma sét giGi han don vi trung binh cia méi 16p dét xdc dinh bang tra bang

STT Tén 16p Z; l; T,
1.2 1.5 36

9 Sét pha déo 2.7 1.5 '
cimg B=0.28 4.2 1.5 4.03
5.7 1.5 4.33
. 7.2 1 4.32
3 Cat hat trung 8.2 1 452

- Ri: cuong do6 gidi han don vi trung binh cua 16p dat ¢ miii coc :
cét hat trung chiéu sau miii coc L=8.2m
—R= 382 T/m?
Vay ta co:

1
Pd:ﬁ x[1.2x( 3.6x1.5+ 4.03x1.5+ 4.33x1.5+ 4.32x1+4.52x1)+1x0.09x382]
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P,=47.51 (7).
b.2- ap dung phuong phap SPT dé tinh toan sitc chiu tai cuia coc theo dat
nén:
P =K XN XF+UXLXK XN},
Trong do:
- N}, : Chi so6 SPT trung binh trong khoang 1d dudi miii coc va 4d trén miii coc.
- N3, : Chi s6 SPT trung binh cua cac 16p dat trong doc theo than coc.
- U: Chu vi coc.
- F: Dién tich tiét dién coc(m)
- L: Chiéu dai coc
- K,=400 d6i v6i coc dong.(KN/m?)
- K,=2 d6i v6i coc dong. (Kn/m?)
Q,= K XN XF = 400x40x0.3x0.3= 1440 KN= 144 T
Q, = UXLXK XN} =UxK,x > N xL,
= 1,2x8.2x2x(10x6+30x2) = 2361.6 KN=236.12 T

Pgh _ Qp+Qs 144+236.16
[P]= E 1 - =126.72(T)
=>Siic chiu tai cua coc:
Pc = min(P,,P, ,Pypr) = min(145.5; 47.51; 126.72)=47.51 T= [P]

4- Kiém tra cuong do cua coc khi van chuyén va khi treo lén gia ép:
- Coc dai 8.2m = chia coc lam 2 doan, mdi doan dai 4,1 m
- Tai trong tinh todn:
trong luong ban than 1 doan: g=nFy=1,1x0,3x0,3x2,5=0,25(T/m)
q':tai trong dong : q'= 0,59q=0,125 (T/m)
=2.0=0.375(T/m)

a. Cau lap:
Mg
M’ gh
L 1220 L 2880 3
7 7 7
DEM,, = M, =1'=0,297 x 1 = 0,297x4,1 (m)=I'=1.22 (m)

1,22°

|2
=M, =qu7=o,375x =0,279(Tm)

- Kha nang ctia coc:M,;=0,9R F h,

cot thép tinh todn 2¢20, F,=6,28 cm?, R ,=2800kg/cm?
chon a=2,5cm

=M,;=0,9x2800x6,28x(30-2,5)=435204 kgcm= 4.35 Tm
Vay : M > M,
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=> Coc thoa man diéu kién c4u lap coc.
b. Tinh toan cot thép lam méc cau:
Luc kéo 6 moc céu trong trudng hop cdu lap: Fk =ql
Luc kéo & mot nhanh, gan ding: Fk1= ql/2
Fk1 = Fk/2 = ql/2 =0.248x4,1/2=0.51 T
dién tich c6t thép 1am moéc cau: Fa = Fk1/Ra =760/2100 =0.36 cm?
chon thép méc cau 1412, Fa = 1.13cm?
c¢. Van chuyén:

Mg /IM

M’gh

L 850 ‘ 2400 L 850 N

D& M| =M, =>1, =0,2071,,,,=0,207x4,1=0,85 (m)

=M., =Yg =0248 x 2= = 0.089(Tm)

_ Kha ning ctia coc: M, = 4.35 Tm > M, = 0.089 (Tm)
Coc thoa man di€u kién chuyén chd.

B.TINH TOAN MONG M1 (COT C4)
1.S6 liéu tai trong:

Noi luc tinh todn: Noi luc tiéu chuin:

C1 :M"=54.45KNm M =45.375KNm

N*"=-219.11KN N*“=-182.59 KN
Q"=32.01KN Q“=26.675 KN

C4 :M"=-54.36 Knm M“=-453 KN m

N"=-233.93 KN N*=-194.94 KN
Q"=31.97KN Q“=26.58 KN

2. Xac dinh so6 luong coc va bo tri coc:
- SO luong coc trong 1 méng duoc xac dinh theo cong thic :

tc

n= fBx =1.2 x

= = 0.49 cqc.

- Chon 2 coc va dugc bo tri nhu hinh vé

- D€ cdc coc it anh hudng dén nhau trong ca qu4 trinh thi cong ciing nhu chiu luc
va ¢6 thé coi 12 1am viéc doc 1ap theo so do tinh thi khoang cdch cdc coc (tir thm)
lay tur 3d-6d (1a90-180cm)

v6i d 1a canh coc. Vay chon khoang cach nay theo phuong y 1a 120cm, theo
phuong x 1a 60cm.
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- Khoang céch tir tam coc ngoai cing dén mép dai theo phuong x la 30cm,
theo phuong y 1a 30cm

- Céc coc trong mot méng dugc bo tri nhu hinh duéi day:

*Pai coc :ta chon kich thuéc dai coc B, xL,;x hy =0.6x1.8x0.9m
=h,;=0,9- 0,1=0,8 m

1800
300 600 600 300
| 1 1
- 300
= e i
™ e T
o I R =1 B e
= I "2
g L L]
S | |

MAT BANG BO TRi CQC

3. Kiém tra tai trong tac dung lén coc:

- Ap luc tinh todn :

., NT 23.393
P.. :__:'-"'a-lz_;.-h"-_ —
F o 06X 1.8

- Cong thtc tinh luyc tdc dung 16n va nho nhat 1én coc:
; N AN M +X

MEX,MMIN T —_ E _X,__

+2 % 1.5 = 24.66(T)

Max

Trong do:
+ n: 1a s6 coc trong 1 dai, n=2
M,: momen doi v6i truc y tai cao trinh day dai.
M,=M"+h,.Q" =5.436+0.9x3.197=8.313 Tm
+h,: chiéu cao dai, 1ay hy = 0,9 m
+X 0 KhOAng céch tir trong tam coc chiu nén nhi€u nhat va it nhat dén trong tam
dai theo phuong truc x
x;:khoang cach tur trong tam coc i dén trong tam dai theo phuong x
P, 1a trong luong ban than coc
P, =2.5%a’x]=2.5x x0,3xx 0,3x8.2=1.845T
- Trong luong chia phan dat trén dai va dai, xac dinh so bo: N, =F,. v,,.H,.
F,: dién tich mat bang dai: F, = 0.6x1.8= 1.08 m?

V4. trong luong riéng trung binh cla dat trén dai va dai, 14y y, = 2 T/m’
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Hg: do sau day dai tinh dén dai, H4=0,9 m.
— N; =1.08%2x0.9=1.944T

23.393+1.944 2.313x0.6
_)Prrax min +
Sk 2 2x0.62
- P =313(D

P = 17.44(T)
- Piéu kién kiém tra :
{P:: + PR =[P {24.55 +1.845 = 26,5057 < 47.51
P, =0 1744 =0
=>Coc thoa man diéu kién chong nho
Vay cac diéu kién kiém tra déu thod man
Tai trong tac dung 1én coc duogc tinh toan trong bang sau:

Coc N%(T) M,(Tm) X; Z X2 Pi(T)
i=1

1 -0.6 2.4 17.44

2 2534 8.313 0.6 2.4 31.3

4. Kiém tra siic chiu tai cia nén dat duéi chan coc:
- Cong thitc kiém tra:
0. < 1,2R
o, <R
Trong do:
+omax, otb 1an luot 1a ting suat 16n nhat va Gng suét trung binh & diy méng
+R: cuong do ap luc tinh toan cua nén dat tai diy mong.
- Coi dai coc, coc va phan dat gitra cac coc 1a mot khéi méng quy udce, kich
thudc
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1200
l
|
\
[ 1s00 |

6000

2200

1T M ﬂ E
B S - B =1 I
T o%0 T

Lqu x Bqu & do sau cta dau coc, Lqu va Bqu dugc xac dinh nhu sau:
Lqu=L+ 210.tg% Bqu=B + 2lc.tg%b
Trong do:
+L,B: khoang céch giita 2 mép ngoai cua coc ngoai cung theo 2 phuong:
L=15m; B=0.3m
+lc: chi€u dai coc tinh tir ddy dai dén mili coc
lc=8.2m
+@tb: géc ma sat trong trung binh ctia cac 16p dat tir mdi coc trd 1én.
_Zl.p, 6x24°+2x35°

_ 0!

IT - =265
gt

Lo=15+2x82x (g™ =3376m
L

B, =0.3 + 2x8.2% tg——=2.175 m

4
-Cuong do tinh toan cua dat & day khoi mong quy udc:

theo Terzaghi:
Pgh=0.5*n,N,yB,, +n, N ,q +n .N.C
n,, n,,n, la hé¢ s6 xét dén tinh khong gian cua bai todn
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n,= 1-0.2Bqu/Lqu = 1-0.2x3.376/2.175= 0.69
n=1

n.=14+0.2Bqu/Lqu =1.31

v6i @ =35°, tra bang phu luc ta duoc:

N, =48
N,=33.3
N.=46.1
q=Ythmqu

Xy..h, 158x1.24215x6+1.92x 2 .
Vip = ——— = 243(T/m*
: 2 h, 8.2

q=2.43%9.2=23.36
=> Pgh=0.5><O.69><48><2.43><2.175+1><33.3><23.36+1.31><46.1><1=925.8T/m2
Pgh  925.2

=R = . = = 370.32T /m*

3

]

Fd

Xac dinh tai trong tinh toan duéi day khoi méng quy udc:
+trong lugng dat va dai thuoc mong khoi quy udc, tinh tir day dai trd 1én:
N,=F, xy, xh =3.376x2.175%1.5%2.43 =26.76 T
+Trong lugng dat tir miii coc t6i day dai:
N,= (LgyByy-Fe).Lvy,
= (3.376%2.175 - 0.09x2)x8.2x2.43 =142.73 T
+Trong luong coc:
Qc =1.1%2x0.09%8.2%2.5 =4.06T
+Noi luc tinh toan tai chan coc:
N,=23393 T
=> Tdng tai trong thang diing tai ddy khoi méng quy udc:
N=233,93+26.76+142.73+4.06 = 407.48 T
Momen tai day khoi mong quy udc: do miii coc kha sau, momen do tai trong
ngang gy ra tai ddy méng quy udc 1a rat nho, vay ta lay momen tinh toan tai
day dai:
M =M, + 0.8Q, =54.36 +0.8 x31.97=79.94 T

ap luc tinh toan tai day moéng khoi quy udc:
. N M, M,

max,min Fq!: X E I E

W, =B, L /6=2.175%3.376%/6 = 4.13
407 .48 79,94
. .

MEX M T 3 376 % 2175~ 4.13
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=> ¢, =74.85 T/m*
=> 6, =36.14 T/m?
o, =55.495 T/m’
6,...=74.85< 1.2R

max

=1.2x370.32=444.38(T/m?)
6p =35.495 <R =370.32 (T/m?)
Vay nén dat dué6i day khoi méng quy
ude du kha nang chiu tai.
5. Kiém tra do lin ciia mong coc:
Tinh do Lin cua nén theo phuong phap cong lun timg 16p:
C6 thé tinh todn dugc do lun clia nén theo quan niém bién dang tuyén tinh.
Truong hop nay dat nén tir chan coc trd xuoéng cé do day 16n. Day ctia khoi quy
u6c ¢6 dién tich bé nén ta dung mo hinh nén 1a nira khong gian bién dang tuyén
tinh dé tinh toan.
Ap luc ban than tai ddy 16p d4t tréng trot dén ddy khéi méng quy udc
6"=1.58%1.2+6 x2.15+2x1.92= 18.64 (T/m?)
Ung sudt gay lin tai ddy khéi quy udc :
c?, =of —o™=55.495- 18.64=36.855 (T/m2)
Chia dat dudi nén thanh céc khdi bing nhau f, < 22 = 2222 = 0.54(m).
Ta chon h;=0.54
Ly 3.376

Ty s6— = ——=1.55
B

2.173

O-zgzlo = koiazgzlo(%j; U?it = O-?io +2i7, (%}

, Ly 22 o2
biém|Dosau z(m)| g~ | 5 Ky _— o
5 (T/m")
0 0 0 1 36.855 | 18.64
1 0.54 0.5 | 091 | 33.538 |19.6768
2 1.08 099 0.78 | 28.747 |20.7136
3 1.62 1.49 | 0.59 | 21.744 |21.7504
+ 2.16 155 1.99| 0.44 | 16.216 [22.9816
5 2.7 ' 248 | 0.33 | 12.162 | 24.067
6 3.24 298| 0.26 | 9.582 |25.1524
7 3.78 348 | 0.19 | 7.002 [26.2378
8 4.32 3.97| 0.16 5.897 |[27.3232

Tai vi tri s6 9 ¢6 do sau Z=4.86 m tinh tir ddy khoi moéng ¢6 :

SVTH: POAN XUAN TRUONG — XDL401 79



PO AN TOT NGHIEP NHA HOC KHOA NGOAI NGU TRUONG PHHP

oh > 562, < 28.409>5x4.791=23.955
Vay gi6i han tang chiu nén h,= 4.86 m.
Tinh lin theo cong thiic :

ctl'j_.ll %
S=08%x Z - -
EE_.'

=1 :
368.55 335.38 28747 21744 162.16

121.62 95.82

= 0.8 % -:}.54[
7002 58.97  47.91

740000 40000 2 x 40000
D¢ lin cia méng : S =2cm <S,=3cm.
Vay do lin cia méng 1a dam bao.

J = 0.02m

6. Tinh toan Kkiém tra do bén ban than coc:
Kiém tra dam thiing ctia coc
Cong thitc kiém tra:
P, <P, Trong do: Py =P, +P,
P =[o; (b.+¢,)+ o, (h.+c,)]h, R,

2 X 31000 31000 31000 31000 = 40000

40000 ' 40000

+P,, : luc dam thung béang tong phan luc clia cdc coc ndm ngoai pham vi ddy thap

dam thung.
P, = P+P,=17.44+31.3=48.74 T

+ ¢,, C,: khoang céach tir mép trong hang coc d€n mép ngoai cot theo phuong y,x

¢, =32.5cm
c,=0cm
+a., , 0, : cac hé s0, xac dinh nhu sau

L h, |
@y =15X 1+ ()?=15X 145557 =398
v \
i! ho, .
@, =15%X |[1+(—)2=25
! [
'\"_ &

+b, ,h, :canh cua tiét dién cot.

+R,: cudong do chiu kéo tinh todn cua bé tong

R, =10kg/cm*

VP = [a,(b+cy)+0,(h+ ¢ ) ThpxR,
= [3.98%(22+0)+ 2.5x(30+32.5)]x80x10
=195048kg =195.5T

Vﬁy Ps= 4874 T< 1955 T
= dai khong bi choc thung.
7. Tinh toan dai chiu uon:

Viéc tinh todn nham xac dinh luong c6t thép can thiét dit theo 2 phuong
Nhan thdy mat cét I-1 va II-1I 12 nguy hiém nhét vé udn trong dai theo 2 phuong,

do vay ta di xac dinh luong c6t thép céan thiét cho 1 mat cat.
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M, =r,.P,
Trong d6: r1: khoang céach tir truc coc 2 dén mit cat I-1, r;=0.475m

—>M, =0.475x31.3=14.87 Tm=1487000 (kgcm)
M, 1487000

fe T 09 xh, xR, 09 x80x2800
chon 6¢ 14 a100, Fa =9.24 cm?.
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C.TINH TOAN MONG M2 (COT C3):

1.S0 liéu tai trong:

Noi luc tinh to4n: Noi luc tiéu chuan:
C2: M"=-222.6KNm M =-185.5KNm
N"=-835.4 KN N* =-696.17KN
“=103.5 KN Q“=86.25 KN
C3: M"=2219 KN m M =184.92 KN m
N"=-1361.8 KN N*=-1134.83 KN
Q"= 102.7 KN Q“ = 85.58 KN

2. Xac dinh so luong coc va bé tri coc:
- S6 luong coc trong 1 méng dugce xac dinh theo cong thic:

n= fx N
- Chon 4 coc va duoc bo tri nhu hinh vé
- Pé cac coc it anh hudng dén nhau trong ca qud trinh thi cong cling nhu chiu luc
va c6 thé coi 1a 1am viéc doc 1ap theo so d6 tinh thi khoang cach cdc coc ( tir tam
)lay tir 3d-6d (1a90-180cm)
v6i d 1a canh coc. Vay chon khoang cach nay theo phuong y 1a 90cm, theo
phuong x 1a 60cm.
- Khoang cach tir tam coc ngoai cung dén mép dai lay 1a 30cm
- Céc coc trong mot mong dugc bo tri nhu hinh duéi day:
*Pai coc :ta chon kich thuéc dai coc By xL, x hy =1.8x2.1x0.9m
=h,;=0,9- 0,1=0,8 m

E 113.423

=1.2%x e = 2.86 coc.

7.51

|
|
| i | S
SR CE I
I I
: : T
EL o T _ |
| | | =
300 | 1500 | 300
T 7
2100
MAT BANG BO TRi CQC

3. Kiém tra tai trong tac dung lén coc:

- Ap luc tinh todn:

N 136.18
Pt = 1y, . h = +2 X 1.5 =39.03(T)
F T 2ax1s8
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- Cong thiic tinh luc tic dung 16n va nho nhat 1én coc:
b N" + N, +|\/|y><Xmax
max,min n - EX i2

Trong do:
+ n: la sO coc trong 1 dai, n=4
M,: momen d6i v6i truc y tai cao trinh déy dai.

M,=M‘+h, Q" =22.19+0.9X10.27=31.43 Tm

+h,: chiéu cao dai, 1ay h,=0,9 m
+X,,. KhOAng céch tir trong tdm coc chiu nén nhi€u nhat va it nhat dén trong tam
dai theo phuong truc x
+x;:khoang cach tir trong tam coc i dé€n trong tam dai theo phuong x
P.,.: 1a trong luong ban than coc

P, =2.5%a’x]=2.5 x0,3x 0,3x8.2=1.845T

- Trong luong clia phan dat trén dai va dai, xac dinh so bo: N, = F,. v,,.H,.
F,: dién tich mat bang dai: F, = 1.8x2.1= 3.78m?
Y4 trong luong riéng trung binh cua dat trén dai va dai, 1ay y,, = 2 T/m’
H,: do sau day dai tinh dén dai, H,,=0.9 m.

— N,; = 3.78%0.9%2 =6.8T

_’Pmax.m:':l: = 136.184_6.8 + 31:2?:;3;
S P =46.22(T)
P =2527(T)
- Diéu kién kiém tra :
{P:: + R =[P {39.G3 +1.845 = 40.875T < 47.51
pet

wo=0 2527 =0
=> Coc thoa man diéu kién chong nho
Vay cac diéu kién kiém tra déu thod man
Tai trong tac dung 1€n coc dugc tinh toan trong bang sau:

x

Coc N“(T) My(Tm) Xi X; Pi(T)
i=1

1 -0.75 3 25.27

2 0.75 3 46.22

3 142.98 31.43 0.75 3 25.27

4 0.75 3 46.22

4. Kiém tra siic chiu tai cia nén dat duéi chan coc:
- Cong thic ki€ém tra:
o < 1,2R

cp <R
Trong do:

SVTH: POAN XUAN TRUONG — XDL401 83



PO AN TOT NGHIEP NHA HOC KHOA NGOAI NGU TRUONG PHHP

+omax, otb lan luot 1a tng suét 16n nhat va tng suat trung binh & ddy méng
+R: cuong do dp luc tinh todn cta nén dat tai diy méng.
- Coi dai coc, coc va phan dat gitra cac coc 1a mot khdi mong quy udc.

1500

100900 | 600

1500
3370

3670

Kich thuée Lqu x Bqu & do sau cta dau coc, Lqu va Bqu dugce xac dinh nhu sau:
Pry

- 4 _ 4
L,=L+2l.tg"® B,=B+2l.tg 4

4
Trong do:
+L,B: khoang céach giita 2 mép ngoai cua coc ngoai cung theo 2 phuong:
L=1.8m;B=1.5m
+1.: chiéu dai coc tinh tir ddy dai dén miii coc
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.=82m
+@tb: géc ma sat trong trung binh cta cac 16p dat tir mi coc trd 1én.
Xh.p;, 6X 24%+ 2 x 35°

. — 26°5'
Yoo =757 8.2
L, =1.8+2x8.2x tg>>>= 3.67m
4
B,,=1.5+2x8.2x tg™—= 3.37m

4
-Cuong do tinh toan cua dat & day khoi mong quy udc:
theo Terzaghi:

Pgh=0.5*n,N,yB,, +n, N ,q +n . N.C

ny, n,,n, la hé s6 xét dén tinh khong gian cua bai todn
n,= 1-0.2Bqu/Lqu = 1-0.2x3.37/3.67= 0.82

n=1

n.=1+0.2Bqu/Lqu =1.18

véi ¢ =35°, tra bang phu luc ta dugc:

N, =48
N,=33.3
N.=46.1
q=Ythmqu
Zy,.h, 158x1.24215x6+192x2 -
Yep = —— = 243(T/m’®
: 2 h, 8.2

q=2.43x9.2=22.36
=> P,,=0.5%0.82x48x2.43%3.37+1x33.3%22.36+1.18%46.1x1=960.15T/m’

—>R = PS = 201% _ 384.06T/m?

Lad

Xac dinh tai trong tinh todn dudi ddy khoi méng quy udc:
+trong lugng dat va dai thudéc mong khoi quy udc, tinh tir day dai tro 1én:
N,=F, xy,xh_=3.67 x3.37x1.5x2,43=45.08 T
+Trong lugng dat tir mii coc t6i day dai:
No= LBy Fo Yo
= (3.67x3.37-0.09x4)x8.2x2.43 =239.27 T
+Trong lugng coc:
Qc =1.1x4x0.09x8.2x2.5 =8.12T
+Noi luc tinh todn tai chan coc:
N,=136.18 T
=> Téng tai trong thang ding tai ddy khéi méng quy uéc:
N=136.18+45.084+239.27+8.12 =428.65 T
Momen tai day khoi mong quy udc: do miii coc kha sau, momen do tai trong
ngang gy ra tai dady méng quy udc 1a rat nho, vay ta 14y moémen tinh toan tai
day dai:
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M =M, + 0.8Q, =22.19+0.8x10.27=30.406 T
ap luc tinh toan tai ddy méng khoi quy udc:
o N M, M,
max,min F Wy WX

qu

W, =B, L% /6=3.37x3.67°/6 = 7.56
42865 N 30.406

Tonax min 337 % 3.67 — 7.56

=>o,,,=38.68 T/m*
=> ¢,,,=30.63 T/m*
6, =34.65 T/m?
G ax=38.68< 1.2R =1.2x384.06=460.87(T/m?)
oy =34.65< R =348.06 (T/m?)
Vay nén dat dudi day khoi méng quy uéc du kha nang chiu tai.
5. Kiém tra do lin ciia mong coc:
Tinh d6 1dn cta nén theo phuong phap cong ldn timg 16p:
C6 thé tinh to4n dugc do lin ctia nén theo quan niém bién dang tuyén tinh.
Trudng hop nay dat nén tir chan coc trd xuong cé do day 16n. Day cta khéi quy
udc c6 dién tich bé nén ta ding mo hinh nén la nira khong gian bién dang tuyén
tinh dé tinh toén.
Ap luc ban than tai ddy 16p dat tréng trot dén ddy khéi méng quy udc
c"=1.58x1.2+6 x2.15+2x1.92= 18.64 (T/m2)
Ung sudt gay lun tai ddy khoi quy udc :
c?, =or —o™=34.65- 18.64=16.01 (T/m2)
Chia dat duGi nén thanh cdc khéi bang nhau h; = ? = ? = (.64
Ta chon h,=0.84

» o L, 3.67
Tyso 2==—=1.09
By  3.37
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) Ly 2z G gl
biém|Do¢ sau z(m)|B,, B,, Ky = Oy
(T/m")
0 0 1 16.010 | 18.64
1 0.84 0.38 | 0.795 | 12.728 |20.2528
2 1.68 0.77 | 0.407 | 6.516 |21.8656
5 om | ov [115] 0256 | 40% [2.70%0
4 3.36 1.53| 0.16 | 2.562 |25.3936
5 4.2 1.92| 0.107 | 1.713 | 27.082
6 5.04 2.3 | 0.077 | 1.233 [28.7704
Tai vi tri s0 3 ¢6 do sau Z=2.52 m tinh tir diy kh6i méng c6 :
oy > 565 . < 23.705>5%4.099=20.495
Vay gi6i han tang chiu nén h,=2.52 m.
Tinh ldn theo cong thic :
g %] 160.1 127.28 65.16 40.99

anooE .
5='D.8><Z =L -
Ey:

i=1
= 0.0042Zm

Do lin chia méng : S =0.42cm <S,=3cm.
Vay do lun cia méng 1a dam bao.

= 0.8 x 0.54 [

6. Tinh toan kiém tra do bén ban than coc:
Kiém tra dam thiing ctia coc
Cong thitc kiém tra:
P, <P, Trong do6: Py = P, +P, +P; +P,
P, =[a, (b.+¢c,)+ o, (h . +c,)]h, R,

2% 31000 31000 31000 2 X 40000

)

+P,, : luc dam thung bing tong phan luc clia cdc coc ndm ngoai pham vi ddy thap

dam thung.
P, = 2P +2P,
=2x(25.27+46.22)=142.98T

+ ¢,, C,: khoang céach tir mép trong hang coc d€n mép ngoai cot theo phuong y,x

c,=40cm
c, =30cm
+a., , 0, : cac hé s0, xac dinh nhu sau

-

| Ry, | 802
@ =15X [1+(2)P=15X [1+-77=335
v v
. ! .
| My, 4 ! B
a,=15x [1+(—)?=15x%x [1+-— =427
& W l:': *\‘ 3{)_
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+b, ,h, :canh cua ti€t dién cot.
+R,: cudong do chiu kéo tinh todn cua bé tong
R, =10kg/cm*
VP = [o,(b.+c,)+0o,(h+ ) ]hoxRy
= [3.30%(30+30)+ 4.27x(50+40)]x80x 10
=465840kg =465.84T
vay Pg= 14298 T <465.84 T
= dai khong bi choc thung.
7. Tinh toan dai chiu uén:
Viéc tinh todn nham xac dinh lugng c6t thép cin thiét dit theo 2 phuong
Nhan thdy 2 mat cat I-I va II-1I 1a nguy hiém nhat vé uon trong dai theo ca 2
phuong, do vay ta di xdc dinh lugng c6t thép can thiét cho 2 mat cit nay.

‘300
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|
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|

|
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|
1200
1800

300 ‘

300 1500 | 300
T 1

Tié't dién I-I: cot thép dat theo phuong X
M;, =r1,.(P, + P,) = 0.55x2x46.22= 50.84 Tm =5084000 kgcm
M;_; 5084000

Fr = = 25.2 cm?
G.?KH_KRE 0.9 X 80 X 2800

chon 104 18 a180, Fa =25.45 cm®.
Tiét dién II-1I: cot thép theo phuong Y.

M= 1,.(P, + P; ) = 0.45x(25.27+46.22) = 32.17 Tm =3217000 kgcm
M;_; 3217000

F.
“ G.?KH_KRE 0.9 x 30 x 2800

= 15.96 cm”

chon 8¢ 16 a270, Fa =16.088 cm?2.
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D.TINH TOAN MONG M3 (COT C1, C2):

Do 2 cot truc C, va C, rat gan nhau nén ta thi€t k€ méng doi

1. Chon cap ngi luc tinh toan:

T bang t6 hop noi luc ta chon dugc 2 trudng hop tai trong nguy hiém nhu

Sau .
Cot | M(KNm) N(KN) Q(KN)
C, 54.45 219.11 32.01
C, 222.6 -835.4 103.5

Dé tim tai trong tinh todn, ta tién hanh quy doi vé hop luc dit tai tam méng theo

so do
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NI N2

600

900

Ql N}D Q2

| 2000 |

Vi tri hop luc dugc dat cach truc méng c6 cap ndi luc N1 1a x

Pé tim vi tri clia x bing cdch 14y momen tai N

Z M,=-N,.x+N,(2—x)+ M, — M,

2.N,+M, —M, 2x8354+5445—2226

x = = = 1.32(m)
N, + N, 219.11 + 835.4

Khi d6 tai trong tinh todn cua méong nhu sau
N=N1+N2=219.11+835.4=1054.51(KN)
M=M1-M2+>Q.h; + (N1-N2).x=54.45-222.6+135.51%0.9-(219.11-
835.4)x1.32
M=767.32(KNm)
Q=0Q1+0Q2=32.01+103.5=135.51(KN)

2. Xac dinh s6 lugng coc va bo tri coc:

- S6 luong coc trong 1 méng duoc xac dinh theo cong thic:

tc

n=fx_——=15x—"—=332cqc.

- Chon 6 coc va duoc bo tri nhu hinh vé

- D€ cdc coc it anh hudng dén nhau trong ca qu4 trinh thi cong ciing nhu chiu luc
va ¢6 thé coi 1a 1am viéc doc 1ap theo so do tinh thi khoang cach cdc coc ( tir tam
)lay tir 3d-6d (1a90-180cm)

v6i d 1a canh coc. Vay chon khoang cach nay theo phuong y 1a 150cm, theo
phuong x 1a 120cm.

- Khoang cach tir tam coc ngoai cung dén mép dai 1ay 1a 30cm

- Céc coc trong mot méng dugc bo tri nhu hinh duéi day:

*Pai coc :ta chon kich thuée dai coc By xL,x hy =1.8x3.61x0.9m

—h,;=0,9- 0,1=0,8 m
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3. Kiém tra tai trong tac dung lén coc:
- Ap lyc tinh todn:

e !"'lr:-:- h) l‘]545
P.n =__:""’:-|5_;|"ﬂ'!?': BET R
F 3.6 X 18

- Cong thiic tinh luc tic dung 16n va nho nhat 1én coc:

+2%1.5=19.27(T)

P N" +N, +|\/|y><Xmax
max,min n - Exiz

Trong do:
+ n: 1a s6 coc trong 1 dai, n=4
M,: momen doi véi truc y tai cao trinh ddy dai.
M,=M"+h,.Q" =76.73+0.9X13.551=88.93 Tm
+hg: chi€u cao dai, 1ay h;=0,9 m
+X,0 KhOANg céch tir trong tdm coc chiu nén nhi€u nhat va it nhat dén trong tam
dai theo phuong truc x
+x;:khoang cach tir trong tdm coc i dé€n trong tam dai theo phuong x
P.,.: 1a trong luong ban than coc
P =2.5%a’x].=2.5 x0,3x 0,382 =1.845T
- Trong luong clia phan dat trén dai va dai, xac dinh so bo: N, = F,. v,,.H,.
F,: dién tich mat bang dai: F, = 1.8x3.6= 6.48m”
Y trong luong riéng trung binh cia dat trén dai va dai, 1ay y, = 2 T/m®
H,: do sau day dai tinh dén dai, H,,=0.9 m.
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— N,; =6.48%0.9%x2 =11.6T

105.51+11.66 28.93x1.5
_)Prrax min i
Sk & 4%1.52

> P =3435T)
P =471(T)
- Piéu kién kiém tra :

P, +P, =[P] . {19.2? +1.845 = 21.12T < 47.51
P, =0 471 =0
=> Coc thoa man diéu kién chéng nhé

Vay cac diéu kién kiém tra déu thod man

Tai trong tac dung 1én coc duogc tinh toan trong bang sau:

Coc Xi Z xf Pi(T)
1 -1.5 4.71
2 0 19.52
3 15 34.35
4 -1.5 ’ 4.71
5 0 19.52
6 15 34.35

4. Kiém tra siic chiu tai cia nén dat duéi chan coc:
- Cong thitc kiém tra:
o < 1,2R
o, <R
Trong do:
+omax, otb 1an luogt 1a ting suat 16n nhat va Gng suét trung binh & diy méng
+R: cuong do 4p luc tinh todn cua nén dat tai ddy méng.

- Coi dai coc, coc va phan dat gilra cac coc 1a mot khdi mong quy ude.
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Kich thuée Lqu x Bqu & do sau cta dau coc, Lqu va Bqu dugce xac dinh nhu sau:
P
B,=B+2l.tg 4

L,=L+ 2lc.tg%
Trong do:
+L,B: khoang céach giita 2 mép ngoai cua coc ngoai cung theo 2 phuong:
L=33m;B=1.5m
+1.: chiéu dai coc tinh tir ddy dai dén miii coc
1.=8.2m
+@tb: géc ma sat trong trung binh ctia cac 16p dat tir mdi coc trd 1én.
_Zl.p, 6x24"+2x35°

_ aglet
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L,,=3.3+2x8.2x tg>> 2= 5.2m
4
259357

B, =1.5+2x8.2x tg - 3.4m

-Cuong do tinh toan cua dat & day khoi mong quy udc:
theo Terzaghi:

Pgh=0.5*n,N,yB,, +n, N ,q +n . N.C

ny, n,,n, la hé s6 xét dén tinh khong gian cua bai todn
n,= 1-0.2Bqu/Lqu = 1-0.2x3.4/5.2= 0.87

n=1

n=140.2Bqu/Lqu =1.13

v6i @ =35, tra bang phu luc ta dugc:

Ny =48
Nq=33.3
N.=46.1
q=Ythmqu
Xy..h, 158x1.2+215x6+192x%2 .
Vip = —=— = = 2.03(T/m")
‘ 2 h, 9.2

q=2.43x9.2=22.36
=> P,,=0.5%X0.87x48x2.03%3.4+1x33.3%22.36+1.13%46.1x1=940.8T/m’

=>R =2 - 222 _ 376.32T/m?

2.5

X4c dinh tai trong tinh todn dudi day khoi méng quy udc:
+trong lugng dat va dai thuoc mong khoi quy udc, tinh tir day dai tré 1én:
N,=F, xy,xh_=5.2 x3.4x1.5x2,03=53.84 T
+Trong luong dat tir miii coc t6i day dai:
N,= (Ltuqu‘Fc)-lc-Ytb
= (5.2%3.4-0.09%6)x8.2%2.03 =285.31 T
+Trong luong coc:
Qc =1.1x6%0.09%8.2x2.5 =12.18 T
+Noi luc tinh todn tai chan coc:
N,=10545T
=> Téng tai trong thang ding tai ddy khéi méng quy uéc:
N=105.45+12.17+53.84+285.31 =456.78 T
Momen tai day khoi mong quy udc: do miii coc kha sau, momen do tai trong
ngang gy ra tai ddy méng quy udc la rat nho, vay ta 1dy moémen tinh toan tai
day dai:
M =M, + 0.8Q, =76.732+0.8x13.551=87.57 T
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ap luc tinh toan tai ddy méng khoi quy udc:
I:)maxmin: N _MX_MV
mUEL W, W,

qu

W, =B, L2 /6=3.4x5.2%/6 = 15.32
45678 _ 87.57

Tmasmin = 34559~ 15,32

=>6,..=31.55 T/m?
=>o,,,=20.12 T/m*
o, =25.84 T/m?
6. =31.55< 1.2R =1.2x376.32=451.58(T/m?)
6, =25.84<R =376.32 (T/m?)
Vay nén dat dudi ddy khoi mong quy ude du kha nang chiu tai.
5. Kiém tra do lin cia méng coc:
Tinh d6 Lin cua nén theo phuong phap cong lun timg 16p:
C6 thé tinh to4an dugc do lin ctia nén theo quan niém bién dang tuyén tinh.
Truong hop nay dat nén tir chan coc tré xuong cé do day 16n. Dy cua khéi quy
u6c ¢6 dién tich bé nén ta dung mo hinh nén 1a nira khong gian bién dang tuyén
tinh d€ tinh toan.
Ap luc ban than tai ddy 16p dat tréng trot dén ddy khéi méng quy udc
6"=1.58x1.2+6 x2.15+2x1.92= 18.64 (T/m2)
Ung sudt gay lin tai déy khoi quy udc :
c?, =or —o™=29.73- 18.64=10.76 (T/m2)
Chia dat du6i nén thanh céc khoi bang nhau h; = TI = f = 0.85
Ta chon h;=0.85
Ty s6 -2 —=22-153

By 3.4
O- - kono-z 0(#j’ O-?it = O-?io +Zi7/i (%J
, L,, 2z G2
biém|Do¢ sau z(m)|B,, B,, Ky = (o
(T/m”)
0 0 0 1 10.760 | 18.64
1 0.85 0.5 | 0943 | 10.147 | 20.272
2 1.7 1 0.775 | 8.339 | 21.904
3 2.55 1.5 | 0.585 | 6.295 |23.7655
o |34 | 15 [2 [0z | deas 257
5 4.25 2.5 ] 0.325 | 3.497 |27.1825
6 5.1 3 0.25 2.690 | 28.891
7 5.95 3.5 1 0.195 | 2.098 |30.5995
8 6.8 4 0.155 | 1.668 | 32.308
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Tai vi tri s6 4 c¢6 do sau Z=3.4 m tinh tir day kh6éi mong c6 :
oy > 505 < 25.474>5x4.648=23.24

Vay gi6i han tang chiu nén hy= 3.4 m.

Tinh lin tk}eo cong thuec :

ctl'j_.ll %
S=08%x Z - -
EE_.'

=1 :
107.6 10147 83.39 6295 46.48
2 ¥ 31000 31000 31000 40000 2 x 40000
Do lin cia méng : S =0.57cm <S,;=3cm.
Vay do6 lin ctia méng 1a dam bao.

=0.8x 9.54(

J = 0.0057m

6. Tinh toan kiém tra do bén ban than coc:
Kiém tra dam thiing ctia coc

Cong thitc ki€m tra:

P, <P, Trong do6: Py = P, +P, +P; +P,+Ps+P

Py =loy, (be+¢,) + o, (he +¢,) Thy. Ry
+P,, : luc dam thung bing tong phan luc clia cdc coc ndm ngoai pham vi ddy thap
dam thang.
P, = 2(P,+P,+P;)
=2x(4.71+19.52+34.351)=117.16T
+ ¢, C,: khoang céach tir mép trong hang coc d€n mép ngoai cot theo phuong y,x
c,=15cm
c, =30cm
+a, , O, : cdc hé s0, xac dinh nhu sau

i! hg. . :! 307
a;, =15x%x (1+(—)*=15%X [1+—=814
! v 1

{ hg . |
a,=15x%x |[1+(92=15x%x |[1+— =427
& *\.! l:.: 4\' 3{:]—

+b, ,h, :canh cua tiét dién cot.
+R,: cudong do chiu kéo tinh todn cua bé tong
R, =10kg/cm*
VP = [a,(b+cy)+0,(h+ ¢ ) ThpxR,
= [8.14%(30+15)+ 4.27x(50+30)]x80x10
=566320kg =566.32T
vay Pg=117.16 T<566.32 T
= dai khong bi choc thung.
7. Tinh toan dai chiu uén:
Viéc tinh todn nham xdc dinh luong c6t thép can thiét dat theo 2 phuong
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Nhan thay 2 mat cat I-I va II-II 1a nguy hi€ém nhat vé uén trong dai theo ca 2
phuong, do vay ta di xdc dinh lugng c6t thép can thiét cho 2 mat cit nay.
Tiét dién I-I: cot thép dat theo phuong X

1 =1,.(Ps + P,) = 0.3x2x34.35= 20.61 Tm =2061000 kgcm
M;_; 2061000

Fr = = 10.22 cm?
0.9 X hy X RE 0.9 X 80 X 2800

chon 104 12 a200, Fa =11.31 cm?.
Tiét dién II-II: cot thép theo phuong Y.

M= 1,.(P, +P,+ P, ) = 0.45x(34.35+19.52+4.761) = 26.38 Tm =2638000 kgcm
M;_; 2638000

Fr = = 13.08 cm®
09 X hy X RE 0.9 x 80 x 2800

chon 17¢ 10 a200, Fa =13.345 cm?2.
* Tinh todn thép phia trén dai:
So d6 tinh : Dam don gian chiu luc tap trung & céc vi tri coc, goi tua la cot

—500— 1000 1000 —500—
VA

TP1:9.42 P2=39.04 TP3:68.7
Biéu d6 mo men (don vi T.m)

—500— 1000 1000 —500—

v v
0.1

4.71
34.35
Nhan xét : & giita ddm khong c6 mo men d6i dau, do d6 thép phia trén dai chi
can dat theo cau tao.
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PHAN III:

THI CONG
(45 %)

Nhiém vu thiét ké:
I. Phan thuyét minh
1. Tinh todn khdi lugng cong viéc cta toan nha bao gdbm céac phan:
- Phan ngam
- Phan than
- Phan hoan thién va phan mai
2. Lap bién phdp k¥ thuat va t6 chiic thi cong cho cac cong tac chinh:
Bién phap thi cong coc
Bién phép thi cong dao dat méng

Bién phép thi cong méng va giang méng BTCT
Bién phap thi cong khung, san va cau thang BTCT toan khoi

3. Tinh s6 ngay cong, s6 ca may, thanh lap t6 doi cong nhan va thoi gian
thuc hién timg qua trinh cong tic.
4. Lap tién do thi cong.
5.Tinh todn cdc nhu ciu vé nha ctra, kho tang, lan trai, dién nudc, duong sa...
tam thoi dé€ phuc vu thi cong.
6. Thiét k€ téng mit bing thi cong & giai doan dic trung.
7. Néu mot s6 bién phép vé an toan lao dong phong chong chay né va vé sinh
moi truong khi thi cong cong trinh.
II. Phan ban vé
TC 01: V& bién phap thi cong phan ngam.
TC 02: V& bién phap thi cong phan than.
TC 03: VE& tién do thi cong va biéu d6 nhan luc.
TC 04: V& téng mit bing thi cong.

Giao vién huéng dan: GVC-Ths. Tran Van Son
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CHUGONG I: MOT SO PAC PIEM CHUNG VE CONG TRINH

1.1 Két cau va qui mo cong trinh.
- Cong trinh duogc thiét ké 1a nha diéu hanh san xuat cong ty than , két ciu chiu
luc clia cong trinh 12 nha khung BTCT d6 toan khai ¢ tudng chén. Tudng gach
c6 chiéu day 220(mm), san sudn d6 toan khoi cing véi dam. Toan bo cong trinh
1a mot khoi thong nhat.
- Mit bing x4y dung tuong d6i bang phang, khong phai san 1ap nhiéu.
+ Khung BTCT toan khoi c6 kich thuéc cac cau kién nhu sau:
- Cot tang 1- 3 co tiét dién: Cot gitta  300x500(mm).
Cot bién 220x300(mm).
- Cot tang 4- 6 c6 tiét dién: Cot gitta  300x500(mm).
Cot bién 220x500(mm).

- Dam tang 1-6 truc B-C: 220x650(mm).
- Dam tang 1-6 truc C-D: 220x400(mm).
- Dam tang 1-6 truc A-B: 220x400(mm).

+ Hé dam san toan khéi : Ban san day 100(mm)

- Chi€u rong cong trinh: 12,2m.

- Chi€u dai cong trinh:  82.45m.

- Cong trinh gom 6 tang, tang 1 cao la: 4,2m ; tang 2 dén tang 6 cao 3,6m.

- K&t cdu moéng 1a méng coc BTCT dai thap. Dai coc cao 0,9m dat trén 16p
BT da 4x6 mac #100 day 0,1m. Day dai dat tai cot -1,5 m so véi cot
nén tu nhién.

- Coc ép 1a coc BTCT tiét dién (30x30)cm, chiéu sau coc 1a -8,2 m so véi
cot mat dat. Coc dai 8,2m duogc noi tir 2 doan coc dai 4,1 m .

- Muc nuéc ngdm khong nam trong pham vi khao sat mong.

1.2. Vi tri dia ly cua cong trinh:

Thuan loi
- Cong trinh ndm trong quy hoach chung ctia khu do thi, dugc xay dung trén khu
dat du trit mo rong, trude 1la khuon vién cay xanh.
- Cong trinh gan dudng giao thong nén thuan 1oi cho xe di lai van chuyén vat tu,
vat lieu phuc vu thi cong ciing nhu van chuyén dat ra khoi cong trudng.
- Khoang cach dén noi cung cap bé tong khong 16n néu dung bé tong thuong
pham.
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- Cong trinh nim trong ndi thanh nén dién nudc 6n dinh, do vay dién nuéc phuc
vu thi cong duoc lay truc ti€p tir mang ludi cap cta thanh phd, dong thoi hé
thong thodt nudc clia cong truong ciing xa truc ti€p vao hé thong thoat nudc
chung.
Kho khan:
- Cong trudng thi cong nam trong khu do thi nén moi bién phdp thi cong dua ra
truGe hét phai dam bao dugc cac yéu cau vé vé sinh moi trudng (ti€ng oOn, bui, ...)
dong thoi khong anh hudng dén kha nang chiu luc va an toan cho cic cong trinh
lan can do d6 bién phap thi cong dua ra bi han ché
- Phai m& cong tam, hé thong hang rao tam béng ton che kin bao quanh cong
trinh >2m dé giam ti€ng on.
1.3. Hé thong dién nuéc:
- Bién phuc vu cho thi cong 14y tir hai nguon:
+ LAy qua tram bién th€ cua khu vuc.
+ Str dung may phat dién du phong.
- Nuéc phuc vu cho cong trinh:
+ Puong cap nudc 14y tir hé thong cap nudc chung cua khu.
+ Puong thoat nudc dugc thai ra duong thoat nudc chung cua thanh pho.
1.4. Piéu kién dia chat thuy van:
Giai phdp méng & day dung phuong 4n méng coc, ép trudc, do sau thiét k& 1a
- 8,2m, xuyén qua céc 16p dat:
- L6p dat 14p ¢6 chiéu day 1,2 m.
- L6p sét pha ¢6 chiéu day 6 m.
- L6p cét hat trung ¢6 chiéu diy 4 m.
Viéc bo tri san bai dé vat liéu va dung 1éu 14n tam cho cong trinh trong
thoi gian ban dau cling tuong doi thuén tién vi dién tich khu dét kha rong so véi
mit bang cong trinh.
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CHUONG II: THI CONG PHAN NGAM

I. PHUONG AN HA COC BE TONG COT THEP

1. TINH TOAN KHOI LUONG COC
- ¢0 hai loai moéng :
- Mong M1 Truc B,C

- Mong M2 Truc A,D
Tén mong rsr?éilugng Tietdién | Chicu dai CSO(::/lrl;Q(:)I:lgg gﬁ?ir(lrg}lghleu
STT coc(cm?) coc (m) :
1 MI 31 30x30 4.1 4 508.4
2 M2 25 30x30 4.1 8 820
3 M3 21 30x30 4.1 12 1033.2
Téng 77 3953

2. Tinh toan va chon may thi cong ép coc :

- Phuong 4n ép coc ¢6 tinh wu viét hon phuong phap déng hay khoan nhoi &
cho khi thi cong né khong anh hudng nhiéu dén céac cong trinh xung quanh.

- ép coc c6 thé chon dugc phuong 4n thi cong hop 1y ( ép trudc, ép sau ) do d6
thuan tién va hop ly hon.

a .Chon may ép coc:

- Theo tinh toan & phan két cdu chon bé tong mac 300 tiét dién 300 x 0c6:
Py, = 1455(T)

Can cut vao kha nang chiu tai cia coc.Thong thuong luc ép coc phai dam bao

theo gia tri:
P, > (1,4-1,8)P,
P, < Pep <P,

Trong d6:1,4-1,8:hé s6 phu thuoc vao dat nén va tiét dién coc.

p.-stc chiu tai cua coc:P.=P,=47.51 (tin)
Tix gid tri P, ta chon duoc dudng kinh pit tong va tir P, ta chon duoc doi trong.
ap luc mdy €p tinh todn: P, =2.P, =2 x 47.51=95.02(Tan).

b .Chon b¢ Kkich thuy luc : sir dung 2 kich thuy luc ta cé:
>P,

au*

.d?
2P, ”T

Trong do:

€p

P,.=(0,6 -0,75)P,,. . V6i P, = 300(Kg/cm?)

Lay P,,, =0,7P, .
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2P *
D> o 29115 s gem)
0,7P, 7 \07%03*314

¢ . Cac thong so cia may ép la:
-Xi lanh thuy luc D =200 mm.
-S6 lugng xi lanh 2 chiéc.
-Tai trong ép 80(tan).
-Toc do ép I6n nhat 2 cm /s

JE » e e
p — p

2EE JEE
P L p
rlele | w11 g lelele
| I I
X X - [T - X X

==
O—]

=
SRR

.

MAY EP COC DG-200

d . Xac dinh doi trong:
Dé xdc dinh duogc s6 d6i trong cén thiét ta phai can ci vao diéu kién chong lat
theo 2 phuong: doc, ngang
- Kiém tra lat theo phuong doc:
+ Momen cua céc luc gii:

M. = 2x7=35%Q (Tm)

giv ™
+ Momen cua céc luc gay lat:
M,, = P,, #3,65 = 95,02%3,65 = 346.82 (Tm)
*Theo di€u kién chong lat:
Mg, 2 My, => 3,5%Q 2 346.82T
=>Q2>95,02 (T).
- Kiém tra lat theo phuong ngang:
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+ Momen cua céc luc gii:
M, = 1,5%Q (Tm)
+ Momen cua céc luc gay lat:
M, =P,, .0,65 = 95,02x0,65= 61.76 (Tm)
*Theo diéu kién chong lat:
M, >M,=>15.Q261.76
=>Q2>41.17 (T). (2)
Tu 2 diéu kién chong lat (1) va (2) ta ldy Q > 95,02 (7).
+ Chon doi trong bing bé tong cot thép cé v = 2,5 T/m’ kich thuéc mot cuc doi
trong la 1x1x2 m,khoi lugng motcucla2 x 1 x 1 x2,5=5(T).
+ S6 doi trong mot bén 1a 8 cuc ¢6 tong trong luong 1a 40,0 (7).
e. Chon cau cho cong tac ép coc:
- Chon theo stic cau:
Trong luong coc: 0,3x0,3x4,1x2,5 =0.9225(T). Vay ldy trong luong cua
mot khoi doi trong bé tong vao tinh toan.
-Khi c4u déi trong: H,,=0,8+1+2=3,8(m)
Q,=1,1.5=5,5(t)
Chon chiéu cao tay véi véi géc: a =75
38
Y sin75°
R .=r +L,.cos75°= 1,5 + 3,9.c0s75°=2,52(m)
- Khi ciu coc: H,.=2/3L o +Leobuoe
et HietHy,,=2,7+1,5+7+0,5+0,6=12,3(m)
Q,=1,1x0,3x0,3x4,1x2,5=1,01(T)

12.3

L= — 12.73(m)

Y€ sin7s?

R, .=r+L,,.c0s75°=1,5+12,73.c0s75°=4,79(m)

=3,9(m)

+Lgié

Vay ta chon xe ciu loai: TS-100L
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GHI CHU:

(1) KHUNG TRONG
(2) KHUNG NGOAI
@ KicH THUY LUc

(4) BU LONG NEO #32
(5) GBI MAY
@ b6l TRONG

© @ DAY TREQ COT

‘ 6700
1 1

2.S0 do ép coc:
Trong mot dai:
M1 M2 M3

B
B
)
]

B

1

2

]
)

B
B

3 4

/
/

5

[+]

3. Nang suat ép coc:

Tong s6 coc 1a (31x4) + (25x8) +(21x12)= 648 coc
Tong chiéu dai coc can ép 1a: 648x6.1 =3953m
Theo dinh muc €p coc 120m/ca ta co6:
3953

+ Thoi gian ép coc : 10 - 30.94 (ngay)
+ D€ it ngén thoi gian thi cong, Ta dung 2 may ép
4 . Bién phap thi cong ép coc :

- Mat bing phai dugc san phang don vé sinh sach s&, can phai kiém tra cic he
thong ngam dudi nén moéng cong trinh va khoang khong trén cong trinh
khong anh huong dén qua trinh thi cong ép coc, xdc dinh vi tri, dinh dau
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chinh x4c vi tri tru coc va kiém tra k§ dé khi ép dat duoc truc, cot clia coc
dai, cot chinh xéac.

Tap két coc, doi trong va vi tri x€p d& coc, can cdu hop 1y nhat.
a . Cac bién phap giam sat khi ép coc:

Ghi day da nhat ky ép coc cho titng coc, tiing méng va toan bo qua trinh ép
coctheo thiét ké va nghiém thu c6 chitng ki€n cua cac can bo gidm sat bén A
dam bao cac yéu cau cho phép khi thi cong . Gap su cd nhu gay coc, v3 coc
phai sur 1y ding yéu cau.

An toan lao dong : Cong nhan va can bo ky thuat phai duogc trang bi day du
cac loai bao ho theo tinh chét cong viéc va phai tuyét doi chap hanh, coi
trong an toan lao dong trong qud trinh ép coc dé khong sdy ra tai nan lao
dong dang tiéc.

b . Qua trinh ép coc : Chon giai phap €p trudc va ép theo thiét ké
Kiém tra 2 mdéc cau trén gian may
Lap dam lén hé thong ( lién két bang chot )
biéu chinh do thang ding clia gid ép
Pua céc khoi doi trong dat 1én dam sao cho mit phang chita trong tam clia
doi trong trung véi trong tam cua ctia Ong tha coc.

Lap doan coc C, 1én gid ép va diéu khién may ép coc vao long dat theo timg
giai doan 1,2m dé€ kiém tra.

Toc do ép khoang 1 cm/s luc dau sau tang dan dén < 2 cm/s
Qua trinh ép cén tinh todn va ki€ém tra ding do sau, ddam bdo luc ép theo
thiét k& va do doan coc C, ép cach mat dat 0,5m thi ciu doan coc thit 2 vao
lam vé sinh gifta 2 doan coc , diéu chinh van kich véi ap luc 3+4 kg/cm? va
dung ban ma ndi 2 doan coc bang cdc duong han sao cho tim 2doan coc
trung nhau,sau d6 ting ap luc ép dé thang luc ma sat & mili coc cho dat toc
do 2cm/s
ép am doan coc cudi cung 0,8m & do sau thiét ké
ép xong thao tac thdo d& chuyén may ép dé tiép tuc ép coc khac
¢ . Két thiic ép coc :
Coc dugc ép xuong thoa man di€u kién :
+ 4p luc vao thoi di€ém cudi dat tri s6 quy dinh
+ Trén sudt chiéu sau > 3L ( canh coc ) t6c d0 xuyén < 3 cm/s
+ Chiéu dai coc dugc ép xuong khong nhd hon chiéu dai ngan nhat
so v6i quy dinh thiét ké .
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5. An toan lao dong khi thi cong ép coc :

- An toan lao dong la yéu t6 quan trong, né anh huéng truc tiép dén tién do
thi cong va chat lugng cong trinh.

- Nhitng nguoi truc ti€p tham gia ép coc phai la nhitng nguoi ¢6 trinh do tay
nghé cao.

- Trong qua trinh thi cong phai tuyét d6i chdp hanh nghiém chinh n6i quy an
toan .

- Tai khu vuc ep coc phai cé bién béo, rao chin duoc c6 dinh, cAm ngudi
khong c6 nhiém vu di qua lai khu vuc dang thi cong .

- C4c thiét bi dién phuc vu thi cong khong duogc dé truc ti€p xuong dat .
- Kiém tra cac méc cdu, day cdp, may moc trude khi van hanh thiét bi.
- Khong dugc treo coc trén can khi nghi.

- Chi duoc thao 1ap méc cau, coc khi da ngat dién

- Moi céu kién phuc vu cho qué trinh ép coc phéi duoc sap xé€p ding trang
thai lam viéc va dung vi tri.

II. CONG TAC PAT

1 .Tinh toan khoi luong dat dao thi cong bang may va bang thu cong
a . Lua chon phuong an dao dat.

Can cit vao dic diém cua dia chat nén méng(da dugc trinh bay trong két cau

mong) ta dua ra cac phuong 4n dao dat sau:

+ Phuong an 1:

Dao dit bang may tir c6t tu nhién dao thanh ranh dén cao trinh ddy giang (cao

hon cao trinh dau coc 10cm),sau d6 dao ti€p dén do sau ddy dai bang thu cong.

Uu diém cua phuong 4n:

- bat duoc nang xuat may dao .

- GAau may dao khong vudng vao coc khi dao dat.

- Khong phai 1am dudng cho may dao va cho 6 to do dat.

- Thi cong dé dang.

Nhuoc diém cta phuong 4n:

- Chua co gidi hoa toan bo dugc cong tac dat.

+ Phuong an 2:

Dao dat dén day dai

Uu diém cuia phuong 4n:

- Luong dat dao biang may 16n do vay thi cong s& nhanh, giam lao dong tha
cong .

- Tinh co gi6i hoa cao.

Nhugc diém ctia phuong én:
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- Khi dao giu mdy c6 thé vuéng vao dau coc , tai nhitng vi tri coc day khé c6
thé lach giu dé dao dat.

- Khi thi cong bé tong méng ta phai lam toan bd van khuon cho giang.

Can cit vao phuong an dao dat ta chon phuong an 1

+ Phuong dn do ddt .

Khi dao dat dat s& dugc 0 to van chuyén di noi khac dé d6 , mot phan dat sé duoc

d6 bén canh hé méng dé thuan tién cho cong tac l1ap dat sau ndy.

Dao dat bang may dao gau nghich , quay 90° d6 1én 6 tovan chuyén di d6 noi

khéc.

b .Tinh toan khoi luong dat dao.

Dao dat tir cot tu nhién dén do sau ddy dai c6 chiéu sau 1,5 m

Tinh khoi luong dat dao theo cong thiic:

Vv :% hb+cd + €+c &+d

2000 2700

oC ®®

* Dung mdy dao thanh ranh sau 90 cm
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- Khoi luong dao may mong M1 ( truc A )

Vméyz% [82,45%3,6+5,1%83,95 + (82,45+83,95)*(3,6+5,1)]=362 m’

- Khoi luong dao may méng M2 ( truc B)

Vméy=% [82,450%4,3+83,950%5,8 + (82,450+83,950)*(4,3+5,8)]= 420 m’
- Khoi luong dao may méng M3 ( truc C-D)

Vméy=% [82,45%3,6+5,1%83,95 + (82,45+83,95)*(3,6+5,1)]=362 m’

*Khoi lugng dao bang may hd méng khu vuc sanh

Vméy_

—% [5,6%547,1%6,5 + (5,64+7,1)*(5+6,5)]= 36,7 m’

*Pao bang phuong phdp thl cong thanh cac ho tir cot dao ranh sau xuéng 60 cm

-1.08

900

-1.98

SLLLLL LSS 777777

600

DAI COC %2.58

Bl B2 300
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DPao tht cong duogc dao tir cot -1.98m dén cot -2.58m
= H=0.6m

B,=m.H =0.6x0.9=0.54m

B,=m.H =0.6x0.6 =0.36m

+ Khoi luong ddt dao ho méng:

Kich thuéc méng M1 truc A (0.6x1.8)
a=0.6+2x0.3=1.2m

b =1.842x0.3=2.4m

c=a+2B, =1.24+2x0.36 =1.92 m
d=b+2B, = 2.4+2x0.36 =3.12m

0.6
V.= —[24X12+(12+192)x (24 +3.12) + 1.92x3.12] = 2.61

Kich thuéc méng M2 truc B (1.8x2.1)
a=1.84+2x0.3=2.4m

b =2.1+2x0.3=2.7m

c=a+2B, =2.4+2x0.42 =3.24 m
d=b+2B, =2.74+2x0.42 = 3.54 m

0.6
V, = ?[2.4 X274+ (24+324)x(2.7+354)+3.24x3.54]=4.02

Kich thu6c méng M3 truc CD (1.8x3.6)
a=1.84+2x0.3=2.4m

b =3.6+2x0.3=4.2m

c=a+2B, =2.4+2x0.42 =3.24 m
d=b+2B, =4.2+2x0.42 = 5.04 m

0.6
V, = [24X 42+ (24+3.24) X (42+5.04) +3.24X 5.04] = 7.85

e

Tong khoi luong ho dao:
V=V,+V,+V,;=31x2.614+25x4.02+21x7.85=348.87 m’
*Khoi luong dao bang tay h méng khu vuc sanh

Vie= I5,6%5+7,1%6,5 + (5.6+7,1)%(5+6.5)]= 25,69 m’

Khéi luong dao thi cong giang méng :

- Kich thudc gidng 1a 0.3x0.55m, ta phai dao sau thém mot doan 0.6¢cm
(da bao gom phéan dao dé do bétong 16t gidng)
- Do d6 dién tich mat cat gidng phai dao la: 0.3x0.6.
Véi chiéu dai giang méng theo phuong doc nha la: 23x5,8+1,1x23=158.7m
- Theo phuong ngang nha chiéu dai giang méng cin dao 1a:
20x2,6x2+3,4x20x2+0,8x4+1,6x4=250m
=> tong khoi luong dao gidng: V= 0.3x0.3x158,7+0.3x0.6x250= 59,28 m*
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Téng khoi lugng dao may : Vingy =420 + 362 + 36,7 =818,7 m’

Tong khoi lugng dao mdy : V. = 348,87 + 25,69 +59,28 = 433.84 m’

¢. Chon may dao dat:

- Dua vao khoi luong dat dao va ho dao ta chon may dao giu nghich dan
dong thuy luc hiéu EO — 2621A ¢6 ghi cac chi s ky thuat sau:

Q | R | h | H |[TLmdy| ¢, a b
(m) | (m) | (m) | (m) | (Tan) | (giay) (m) Chiéu rong
(m)
025 5 |22 33 | 5.1 20 2,45 2.1

* Tinh nang suat may dao :

g = 3600/T, Bdn ok

3300

Trong do:

q : Dung tich gau (q=0,25m’)

K, : He so ddy giu phu thuoc cip dat, do am (K, =1,4)

K, : Héso toicuadat (K, =1,1)

n, : S6chuky xdc trong mot gio

T, : Thoi gian cia mot chu ky (T =ty x K X K,)

t, : Thoi gian cia mot chu ky (duoc x4c dinh khi géc quay 90° va dat d6 tai
bai)

k, = Heé so phu thuoc vao diéu kién d6 dat cha may xic (k,, =1,1 do 1én
thung xe)
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Kusy = Heé so phu thuoc géc quay can véi (k,,, =1)
Pquay < 90°
K, = Hé so sirdung thoi gian (K, =0,8)
=T, =11x1x20 =22s
ck
=gy = 2o =164
14

N =0,25%7"7*164*0,8= 41,7(m3/h)

S6 gio dao may : n = V/N = 818,7/41,7= 20 gio
Téng khéi luong dao bing tha cong 1a:V = 250 m?
nang sudt dao thii cong 1 ngudi 1a 0,31 m’/h

Tong s6 cong dao thu cong : 250/ (8 x 0,31) = 101 cong

Can 30 nguoi dao trong thoi gian 3,5 ngay

Trong qua trinh dao dat thi cong ta két hop luodn viéc go dat dau coc

d/ Vidn chuyén ddt:
S6 xe van chuyén phai phut hgp véi nang suit cia mdy dao, dam béao cho
mdy 1am viéc lién tuc, chon xe IFA ¢6 thung dung tich 4,5m’
S6 gau dao cho mot xe g =4,5/0,25 x 0,8 = 15 (gau)
Chu ky may dao t, = 20(s)
= t =3600%15/164 = 329.3 (s) = 6 ( phit ) cho mot chuyén xe
Noi do dat cach cong trinh 1a 5km, vi diéu kién xe di trong noi thanh va xe ¢6 tai
nén chd di van tdéc 30km/h. Vay thoi gian chu ky cia mot xe la:
Lok = Uayane + Lag + Lai + e
t,=6+2+ 10+ 10 = 28 (phit),
moi xe chd dugc 15 chuyén/ca
S6 chuyén xe phai chd hét dat 1a: 818,7/4,5 = 182 (chuyén)
Vay so xe can thiét 1a 6 xe chd trong vong 2 ca
Ddt dao thii cong duoc do 1én 2 bén ho’ méng dé sau khi do bé tong mong

bdo dudng xong thi ldp hé méng
* Nhitng su co hay gap khi dao méng

Néu dang dao chua kip gia c6 vach dao ma gap tr6i mua lam sap sut vach
dao thi khi mua tanh phal nhanh trong 14y hét dat dao sap xuéng ddy méng trién
khai lam mai déc cho toan bd vach xung quanh hé dao

Khi vét dat sap nd xung quanh bao gid ciing dé lai 150-200mm ddy ho dao
so v6i cao trinh thiét k€ dé khi hoan chinh xong vdch ding phuong phdp thu
cong dao not 16p nay ddo dén dau do be tong dén do
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Vi do dat dao 1a 16p dat yéu 1é phai gia ¢6 thanh hé méng bang véan va coc clr
khi dang dao gap mua phai nhanh tréng bom thao nuéc trong h6 méng lam danh
0 mép ho dao dé thu nudc vao ho

Trong h6 méng néu gap tdi bun phai vét hét bun roéi 1ap bang dat cung cip néu
O ngoai phai gia c6 bang coc cir

Gap chuong ngai vat phai pha va di chyén di

Gap mach nudc ngdm c6 céat chdy phai lam giéng loc dé hiit nu6c trong ra
ngodi pham vi hd méng .Khén truong thi cong phdn méng & khu vuc can thiét
tranh kho khan.

IIL. THI CONG DAI VA GIANG :
*) Trinh tu thi cong
- Pha bé tong dau coc
- D6 be tong 16t dai giding
- bat cot thép dai
- Cop pha dai giang
- D6 be tong dai giang
1. Pha dau coc BTCT véi do dai 0,4m
1.1. Chon phuong an thi cong.

Sau khi dao va slra xong hd moéng ta tién hanh pha bé tong dau coc. Hién nay
cong tac dap pha bé tong dau coc thuong su dung cac bién phép sau:

Phuong phap st dung may pha:

St dung may pha hoidc chodong duc diu nhon dé ph4 bo phan bé tong d6 qua cot
cao do, muc dich 1am cho cot thép 10 ra d€ neo vao dai mong.

Phuong phap giam luc dinh:

Quan mot mang ni 16ng mong vao phan cot chi 10 ra tuong d6i dai hoic cd dinh
ong nhua vao khung c6t thép. Cho sau khi do bé tong, dao dat xong, ding khoan
hoac dung cdc thiét bi khiac khoan 16 & mé ngoai phia trén cot cao do thiét k€,
sau d6 dung nem thép dong vao lam cho bé tong nit ngang ra, bé ca khoi bé tong
thira trén dau coc bo di.

Phuong phap chan khong:

DPao dat dén cao do ddu coc 16i d6 bé tong coc, 1gi dung bom chan khong lam
cho bé tong bién chit di, truc khi phan bé tong bién chat dong ran thi duc bo di.
Cac phuong phap mdéi sir dung:

- Phuong phdp ban nudc.
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- Phuong phéap phun khi.
- Phuong phép lgi dung vong ap luc nudc.

Qua cdc bién phép trén ta chon phuong phdp phd bé tong ddu coc bang
mdy nén khi Mitsubisi PDS-390S c¢6 cong sudt P = 7 at. Lip ba dau buia dé phd
bé tong dau coc. Trinh tu thi cong nhu sau:

+ Xdc dinh cao do phd diu coc bang may thuy binh.
+ Dénh dau gi6i han pha dau coc bang son.
+ Tién hanh pha dau coc tir trén xudng cho dén di€ém dén diém danh dau.
1.2. Tinh toan khoi luong cong tac:
Pau coc bé tong con lai ngam vao dai mot doan 10 cm. Phan bé tong dap bo la
40cm.
Khoi luong pha 288%0,3*0,3*%0,4 = 10.37(m3)

Tra Dinh muc xay dung co ban cho cong tac dap pha bé tong dau coc; v6i nhan
cong 3,5/7 can 28 cong/100 m3.

S6 nhan cong can thiét la: 6
Nhu vay ta can 6 cong nhan lam viéc trong 4 ngay
2. D6 bé tong 16t mong.

- Sau khi dao slra méng bang thii cong xong ta ti€n hanh dé bé tong 16t méng.
Bé tong 16t méng 1a bé tong ngheo Mdc 100, dugc do dudi day dai va 16t dudi
gidng méng véi chiéu day 10 cm, dién tich d6 rong hon ddy dai va day giang 10
cm veé moi bén.

Cau kién Kich thuéc (m) S6 lugng > khoi lugng
(m’)
Mong M, 0.6x1.8x0,1 31 3.35
Mobng M, 1.8x2.1x0,1 25 9,45
Méng M, 1.8x3.6x0.1 21 13.61
Giang G, 0,1*0,3*5,8 23 4
Giang G, 0,1*0,3*1.1 23 0,77
Giang G; 0,1*0,3*2.6 40 3,12
Giang G, 0,1*0,3*0,8 4 0,096
Giang G; 0,1*%0,3*3,4 40 4,08
Giang G 0,1*0,3*1,6 4 0,192
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- Téng khoi luong bé tong 16t clia toan bo gidng va dai 1a 32,1 m’. Theo
dinh mic lao dong 1m’bé tong gach v 1a 0,9 ngay cong. Vay tong s6 ngay cong
1a n=0,9x32,1 = 28,89. Ddi cong nhan 10 nguoi s€ thi cong trong 3 ngay.

3. Cong tac cot thép mong.

Cot thép dugc gia cong tai bai thép cuia cong truong theo ding ching loai va kich
thuée theo thiét k€. Van chuyén, dung lap va buoc thép bang thi cong. Qua trinh
14p dat cot thép can chd y mot s6 diém sau:

- Lap dat cot thép két hop vdi viéc 1ay tim truc cot tir cic moc dinh vi tir ngoai
cong trinh vao bang thudc gidy hoac bang may kinh vi. Tim truc coOt va vi tri dai
moéng phai dugc kiém tra chinh x4c.

- Cot thép chd ¢6 moéng duoc dugc bé chan va dugc dinh vi chinh xdc bing
mot khung g6 sao cho khoang cdch thép chu dugc chinh x4c theo thiét k€. Sau
d6 danh dau vi tri cot dai, dung thép mém &= 2 mm budc chat cot dai vao thép
chu va c6 dinh long thép cho vao dai coc.

- b€ dam bao 16p bao ve, diing cac con ké diic sdn ¢ sgi thép mém, budc vao
cac thanh thép chu.

- Sau khi hoan thanh viéc budc thép can kiém tra lai vi trf clia thép dai coc va
thép giang.

Khoi lugng cot thép duoc tinh toan theo thiét k€ & phan truée cho nhitng doan
cot va dai.
- Nhitng ciu kién khong tinh dugc ta 14y khéi luong 1a 100 kg/m?.
Bang tinh khoi luong thép

Ciukien | Dudong | S luong | Chiéudai 1 | Téng | Trong | ¥ khéi
kinh thanh thanh sO(m) | lugng lugng
1mét
dai

Moéng M, | 18 31%7 1.64 59696 | 1,998 | 11927

(31cai) 20 31%5 1.24 3224|2466 795
Méng M, | 16 8%25 1.44 506,88 | 1,578 | 799.86
(25 cdi) 25 6%25 1,24 32736 | 3.853 | 12613
Moéng M; 18 21*10 1.75 367.5 | 1.998 | 734.26
(21 cdi) 25 21#12 3.55 894.6 |3-833 | 34468
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Gidng G, | 20 23 5.8 1334 | 2466 | 32896
Giing G, | 18 23 1,1 253 | 1,998 | 50,55
Giing G, | 18 40 2,6 104 | 1,998 | 207.8
Giang G, | 18 4 0,8 32 | 1,998 639

Giing G; | 18 40 3.4 136 | 1,998 | 2717
Giang G, | 18 4 1,6 64 | 1998 | 12,79

4. Cong tac van khuon mong.
Chon van khuon, méng, gidng va doan cot tir mat dat dén cot 0.00 day 3 cm.
Cac yéu cau ky thuat .

- Coffa méng: dung van khuon gé ¢6 ¢ = 110 kg/cm.

- Coffa , cay chong phai dugc thiét k& va thi cong dam bao do cing, 6n
dinh, dé théo 1dp khong gay khé khin cho viéc, d6 va dam beé tong.

- Coffa phai dugc ghép kin, khit dé khong lam mat nuéc xi miang, bao vé
cho bé tong méi d6 dudi tac dong clia thoi tiét.

- Coffa khi ti€p xidc véi bé tong can dugc chong dinh.

- Trong qua trinh lap, dung coffa cin céu tao 1 s6 16 thich hop & phia du6i
khi co rira mit nén nuéc va rdc ban thoat ra ngoai

- Coffa chi duoc thdo d& khi bé tong dat cudng do céan thiét dé két cau
chiu dugc trong lugng ban than va tai trong thi cong khac.

- Khi thdo d& coffa can tranh khong gay tng suat dot ngot hoac va cham
manh lam hu hai dén két cau.

4.1.Tinh toan van khuon dai
Luc tac dung 1én van khuon gom c6
- Luc cua bé tong khi d6 P, =n*y*H
y=2,5T/m? , H=0,8m (viing anh hudng ctia dim dui)
N=1,3 hé s6 vuot tai
= P, =1,3%2,5%0,8=2,6 T/m?
- Luc do dam tiéu chuin P,=400kg/ m*=0,4 T/m?
= 4p luc do dam dui P,=0,4%*1,3=0,52 T/m?
= 4p luc tong cong P=2,6+0,52=3,12 T/m*
q" = 0.3xP" =0.3x3120 =936 kg/m =9.36 kg/cm
Cat mot dai rong 1m dé tinh Chiéu ddy vdn c=3cm
M« men chéng uén W =b*s%/6 =1*0,03%/6=1,5.10-"

SVTH: POAN XUAN TRUONG — XDL401 116



PO AN TOT NGHIEP NHA HOC KHOA NGOAI NGU TRUONG PHHP

So do tinh vdn khuon mon

Coi van khuon 1a dam lién tuc chiu tai trong phan b6 déu P cac goi tua 1a cac nep
ding khoang cach gitra cic nep lal

M6 men 16n nhat Mmax=ql*/10
Tir diéu kién bén ta cO M< o W

1< [0 Fw \/10*0.001*15*110
B q B 9.36

=1,33(m)

Khoang céch gita cic nep van khuon phai dam bao cac dicu kién
Chon 1=0,5m

4.2. Thiét ké van khuon giang mong

- Tiét dién gidng méng theo ca hai phuong 300x550mm

+ Tai trong do d6 va ddm beé tong
q,=200KG/m*

+ Tai trong do ap luc bé tong
q,=y.H=2500%0,55=1375KG/m*

+ Tai trong tinh todn tac dung Ién 1m dai
q"=1,3(200+1375)*0,55=1126KG/m

Chon tiét dién van khuon (33x3)cm

Coi van khuon la cac dam lién tuc cac gong va cac ciy chong la cac goi tua so

do tinh tuong tu nhu van khuoén mong.

- Momen do tai trong gay ra

2
m=dl - [10M
10 q

Mat khac: M=[c].W
We b.h? _ 33*3?2

=495cm?
6 6
3 * 23
J= bh” _ 33*3 =74,25cm*
12 12

Khoang céach gitra cac cay chong xién:
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* *
|- 10*110 495::5954cm
11,26

+Kiém tra theo diéu kién do vong:
qtcl 4 I

max S[f]:_
128EJ 400

Trong d6 : E 12 modun dan héi cua g, 14y E = 1.2x10° kg/cm?

5
< oJt28E3 _ i/128x1.2x10 XT4,25 oo o6
400q 400x11.26

Chon khoang cach cay chong xién 1=60cm

BANG TINH KHOI LUONG VAN KHUON MONG

Cau kién Kich thuéc (m) S6 luong 2. khoi lugng
(m*)
Mdéng M, (0.6+1.8)*2%0,9 31 133.92
Mdéng M, (1.84+2.1)%2%0,9 25 175.5
MéngM, | (1.8+3.6)%2%0.9 21 204.12
Giing G, 0,55*2*5,8 23 146,74
Giang G, 0,55*2*1.1 23 27,83
Giing G, 0,55*2*2.6 40 114,4
Giang G, 0,55*2*0,8 4 3,52
Giang G 0,55*2*3,4 40 149,6
Giang G 0,55*2*1,6 4 7,04
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A THEP CHO c6 MONG
— @“T 0,00
7
I 1 ]
D ) ])‘(5 ]
il e
f | :
[ G
8 z
CAT 1-1
0 GHICHU 1
o 1-GONG COT BANG THEP L 6-VAN THANH
l %‘ \ 2-VAN HOP COT 7-NEP DOC
z A N . 3-NEP LIEN KET VAN 8-THANH CHONG
VAN KHUON DAl MONG M1 4-KHUNG BINH V| CHAN COT 9-NEP BUNG

5-VANG GOC 10-VAN LOT

4.3.Thi cong van khuon

Trudéc khi 1am van khuon phai dung may kinh vi dé x4c dinh céc truc cla
dai va giang, céc vi tri cta truc duoc ddnh dau bang son dé va tir cac truc
dugc xdc dinh ban ddu ding day cing dé x4c dinh céc vi trf .

Van khuon dugc ché tao tai xuong gia cong thanh ti tdm va ghép lai tai
cong truong, van khuon duoc lién két v6i nhau bang céc nep ding véi
khoang cach céc nep 1a 50cm.

Van khuon dai coc dugc ghép thang ding nho cdc thanh chong xién va céc
thanh chong ngang. D6i véi van khuon gidng moéng phia trén ¢6 thém cac
thanh vang ngang dé gitt.

Trén van khuon déanh ddu cao do cua dai coc, gidng méng dé thuan tién khi
do beé tong.

Khi d6 bé tong dai coc d6 timg 16p lién tuc day 20cm dung dam dui dim k§
tung 16p.

Bé tong phai dam bao diing yéu cau thiét k€ vé cuon do cip phoi, do sut va
su dong nhét.

5. Chon may thi cong mong

5.1. Chon may tron bé tong .
Ta chon loai may c6 ma hi¢u SB — 30V.
Vithung | Vxliéu | D, ) [Nquay |Ttron |Ndco |Goc T.luong
(Lit) (lit) (mm) (v/p) (giay) (KW) nghiéng | (tan)
250 165 70 20 60 4.1 10-50 0.8
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* Tinh ndng sudt mdy tron.
N = VK -Ny.K,,: Trong do:
V., 1a dung tich san xuét clia thuing tron(m?).
Vi = 0,5+ 0,8) Vi hoe
K,, hé s6 xuat liéu:[K,, = (0,65 + 0,7) khi tron bé tong |

3600 .

n, sO mé tron thuc hién trong 1 gio n,, = V6i

ck

tck = td6 vio T ttr(f)n + tdf; ra*
3600

=17(s). t =" -
17+15+110

tdé vao tron =1 10(8) tdé ra — 15(8):> Ny

K., la hé¢ s6 st dung thoi gian lay K, = 0,8 = ta c6 cong suit mdy la:
N =0,25.0,68.25,4.0,8 = 13,6(m*/h).

SG ca mdy can thiét d& dé be tong cot la: = 2253 — 5 08 (ca).
N.8 13,6*8

Chon 2 mdy tron bé tong thuc hién trong 1 ngay
5.2. Chon may dam dui:
V6i khéi luong bé tong méng 1a: 226,3 m?, ta chon may dam dui loai: U50, c6
cac thong soO k¥ thuat sau :
+ Thoi gian dam bé tong: 30 s
+ Bén kinh tdc dung: 30 cm.
+ Chiéu sau 16p dam: 25 cm.
+ Ban kinh anh huéng : 60 cm.
Ning suit mdy dam: N = 2. k.r,”.d.3600/(t, + t,).
Trong d6: r, :Bankinh anh hudng cua dam. r, = 60 cm=0,6m.
d : Chiéu day I6p bé tong can dam, d=0.2+0.3m
t, :Thoi gian dam bé tong. t; = 30 s.
t, :Thoi gian di chuyén dim. t, = 6s.
k :Hé so st dung k = 0,85
= N =2.0,85.0,6%.0,25.3600/(30 + 6) = 15,3 (m’/h).
S6 luong dam can thiét: n = V/N.T = 226,3/15,3.12.0,85 = 1.45; layn =2
chiéc.
6.Lua chon phuong an thi cong va chon may thi cong.
Do khoi lugng bé tong méng kha 16n, cong trinh lai ¢ yéu ciu cao vé chit lugng
nén tién hanh do bétong bang mdy bom bétong. Sir dung bé tong thuong pham.
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a.Chon may bom bé tong.
Co sG dé chon may bom bé tong :
- Can ctt vao khoi luong bé tong can thiét cia mot phan doan thi cong.
- Can ct vao tong mat biang thi cong cong trinh.
- Khoang cach tlr tram tron bé tong dén cong trinh, dudng sa van chuyén,..
- Dua vao nang suat may bom thuc t€ trén thi truong.
Khéi lugng bé tong dai méng va gidng moéng 1a 274.9 m’.
Chon may bom bé tong Putzmeiter véi cac thong s6 ky thuat sau:
Bom cao: 49.1m, bom ngang: 38.6m, luu luong 90m?*/h, 4p suit bom 150 bar,
Chiéu dai xylanh 140cm, duong kinh xy lanh 20cm.
b.Chon xe van chuyén bé tong.
Ta van chuyén bé tong bing xe 6 to chuyén ding, thing tu quay. Cac loai
xe mdy chon lua theo ma hiéu ctia cong ty bé tong thuong pham.
Chon loai xe c6 thung tu quay ma hiéu SB-92B c6 cac thong so6 k§ thuat sau.
+ Dung tich thung chon q= 6m3
+ O t6 haing KAMAZ-5511
+ Dung tich thung nu6c q= 0,75m3
+ Cong xuat dong co = 40W
+ Téc do quay thung tron 9-15,5 vong/phut
+ D0 cao phoi liéu vao 3,5m
+ Thoi gian d6 bé tong ra : 10 phuit
+ Trong luong xe c6 bé tong = 21,85T

MAY BOM BE TONG i
.. . .. 274.86 )
- S6 gio bom can thiét: T = =6 gio
90x 0.5

(0.5 la hiéu sudt lam viéc cua mdy bom)

- Tinh todn s6 xe van chuyén bé tong can thiét:
Gia thiét tram tron cach cong trinh 7 km.

Thoi gian cho mot chuyén xe di va vé:

L L
t=t +—+t, +—+t,
tb tb
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t;: thoi gian cho vat liéu 1én xe, t,=0.25 gio
t,: thoi gian d6 xuéng, t,= 0.2 gid

t.,: thot gian cho va tranh xe, t =0 gio.

L: cu ly van chuyén, L=7 km.

V,: Van toc trung binh cua xe, V=40 km/h

t_025+—+02+l+0 0.8 gio
40 40 T,

sO chuyen cin thiét cia moi xe: M=
T: thoi glan du kién dé bé tong, T=6.0 glo
T,: thoi gian ton that, T,=0.2 gio.
. 6-0.2 .
do d6: m=——-—=>5 chuyén
0.8

n=
S6 xe can thiét: q m

Trong d6: Q 1a khéi luong bé tong can van chuyén, Q=274.86 m’
q l1a dung tich thing tron, g=6 m’
27486

5%

=8.9 = Chon9 xe

MAY TRON BE TONG

Két luan: Dung 1 mdy bom bé tong Putzmeiter
9 xe KAMAZ-5511 van chuyén beé tong.

c.Cong tac chuan bi truée khi dé bé tong

+ Giam sat k§ thuat bén B phai tién hanh nghiém thu van khuon cét thép,

ky két van ban

+ Don dep cdc vi tri d6, tao mat bang cho xe 0t0.

+ Chuén bi mdy méc, dung cu, néu thi cong vao troi t6i phai chuin bi hé
thong chiéu sdng toan cong trudng va tai céac vi tri do.

+ Cac xe 0t0 chd bé tong duoc tap két san ngoai cong truong ding thoi
gian quy dinh (thudong thoi gian d6 bé tong dugc tién hanh vao budi toi dé
thuan 1oi cho cong tdc van chuyén)

+ Be tong méng dugc dung loai bé tong thuong pham Mac300 cia cong ty
Bé tong Thanh Hung

+ Cong nghé thi cong: st dung mdy bom bé tong c6 can diéu khién tir xa.

SVTH: POAN XUAN TRUONG — XDL401 122



PO AN TOT NGHIEP NHA HOC KHOA NGOAI NGU TRUONG PHHP

+ Khi bé tong dugc xe trd dén true khi d6 phai do do sut ciia hinh chép
cut, do sut phai dam bao theo yéu cau thiét k& va theo tiéu chuan TCVN4453-
95, sau d6 14y méu bé tong vao cdc hinh hop c6 kich thude 20x20x15(cm) dé
dem di thlr cuong do.

d. Tién hanh dé bé tong moéng:

+ Xe be tong duoc sip xé&p vao vi tri dé trit bé tong vao mdy bom, trong
sudt qué trinh bom thing tron bé tong duoc quay lién tuc dé€ dam bao do déo
ctia bé tong.

+ Be tong dugc do tir vi tri xa cho dén vi tri gin d€ tranh hién twong di lai
trén mat bé tong, can it nhit 2 cong nhan dé gilt 6ng voi r6ng, voi réng duoc
dua xuong cach day dai khoang 0,8-1m. Bé tong duoc trit lién tuc theo ting 16p
ngang, moi 16p tir 20-30cm, dam dui dugc dua vao ngay sau moi lan trit bé
tong, thoi gian ddm t6i thiéu 1a (15 [20) s. Diéu kién dé chuyén sang vi trf ddm
khac:

- Thé tich vita bé tong sut xuong

- Noi sita xi mang

- Thoi gian dam tai mot vi tri phai da

- Dam rit 1én mot cach tir tir, khong duoc tat dién.

+ L6p be tong sau dugc do chong 1én 16p bé tong dudi trude khi 16p beé
tong nay bat dau lién két. Dam dui dua vao 16p sau phai ngap sau vao 16p trudc
5-10cm.

e.Cong tac bao duong bé tong:

- Be tong sau khi d6 4 + 7 gi¢ phai duoc tudi nudc bao dudng ngay. Hai
ngay dau ci hai gio tuéi nuéc mot 1an, nhitng ngay sau tir 3 + 10 gio tudi nudc
mot 1an tuy theo diéu kién thoi tiét. Bé tong phai dugc giit 4m it nhat 12 7 ngay
dém.

- Trong qua trinh bao dudng bé tong néu c6 khuyét tat phai dugc xu 1y
ngay.

Chii y:

Khi bé tong chua dat cudong do thiét k&, tranh va cham vao bé mat bé tong.
Viéc bao dudng bé tong tot s€ dam bao cho chit lugng bé tong ding nhu mac
thiét ke.

f.Cong tac thao do van khuon.

Vién khudon méng duoc thio ngay sau khi bé tong dat cuong do 25 kG/cm
(1 + 2 ngay sau khi d6 bé tong). Trinh tu thdo d& duoc thuc hién nguogc lai véi
trinh tu 1ap dung van khuon.

- V6i bé tong mong la khoi 16n, van khuén moéng la loai van khuon khong
chiu Iuc nén c6 thé thao van khuon sau khi d6 bé tong 2 ngay.

- B bam dinh ctia bé tong va van khuon tang theo thoi gian do vay sau 7
ngay thi viéc thao d& van khuon c6 gap kho khan (P6i véi méng binh thuong
thi sau 1-3 ngay 1a c6 thé thao d& van khuon duoc roi). Boi vay khi thi cong lap
dung van khuon can chd y st dung chét dau chong dinh cho van khuon.

2
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Khi bé tong chua dat cudng do thiét k€, tranh va cham vao bé mit bé tong.

Viéc bao dudng bé tong tot s€ dam bao cho chit lugng bé tong ding nhu mac
thiét ké.
g.Cong tac lAp dat hoé ming

bat 1ap mong dugc du trit xung quanh cong trinh theo so lugng tinh toan. Sau
khi thao van khuén méng, tién hanh 1ap dat ho mong. Cong viéc 1ap dit ho mong
duogc tién hanh bang thu cong. Cong nhan dung quoc, xéng dua dat vao méng va
dung may dam chat. Pat duoc d6 va dam ting 16p, mdi 16p dam tir 40 + 50cm.
Dat 14p ho moéng dap dén cot day 16p 16t nén tAng ham. Nén nha duogc dap bing
cat den lén trén dit nén. Cong viéc ton nén tién hanh sau khi thi cong xong
khung phan than tang 1.
IV. TO CHUC THI CONG

* Cong tac thi cong phan ngam duoc tién hanh thi cong theo phuong phap day
chuyén. Toan bd mat bang méng dugc chia lam 3 phan doan ( cdc cong viéc tién
hanh trong mdi phan doan bao gom :
1. bao dat
D6 be tong 16t
Dat cot thép
Lap van khuon
D6 be tong
Théo d& van khuon
Xay tuong mong
Lap dat.

NoUnAE WD

o0

Tai mdi phan doan céac cong viéc duoc thuc hién trong 1 ngaydo d6 doi
hoéi cong nhan lam viéc phai c6 tay nghé cao, can bo ky thuat phai c6 bién
phdp thi cong hop ly dé dam bao dung tién do nhung khong duoc anh hudng
dén cong viéc ngay hom sau .

Bé tong do giang mong dugc van chuyén bing cdc phuong tién co giGi
hoic tho so dén vi tri d6 bé tong.

V. AN TOAN LAO PONG.

- Tién hanh d6 bé tong dai gidng, cdc dudng di 16i lai hay san cong tdc phai
dugc dong chic chin, néu cin phai ¢6 lan can, tay vin bdo vé, dudng di
thong thoang.

- Cong nhan lam viéc phai tuan thu ding noi quy quy trinh k¥ thuat, an toan
lao dong, phai trang bi day du bao ho lao dong.

- Sau ca lam viéc phai thu don va bao dudng may moc va d6 dung lam viéc.

- Moi c4u kién, vat liéu phai dugc sdp xép gon gang ding vi tri, trang thdi 1am
viéc.
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CHUONG 2:THI CONG PHAN THAN
I-BIEN PHAP KY THUAT THI CONG BE TONG TOAN KHOI KHUNG SAN.
1-Lua chon phuong an thi cong:

- Giai doan thi cong phan than chi€ém thoi gian dai nhit trong cac giai
doan thi cong cong trinh. N6 doi hoi khoi luong 16n vé nguyén vat liéu, nhan
cong va cong tac quan ly chat ché€. Viéc lap bién phdp thi cong phan than ciling
can ct vao tinh chit cong viéc, can cit vao kha nang cung tng may moc, thiét bi,
nhan cong; cin ¢ mat bang cta khu dat thi cong va tinh hinh thuc t€ cia cong
truong. Yéu cau dat ra khi 1ap bién phép thi cong la phai dua ra phuong an hop
1y, dam bao cdc yéu cau vé k{thuat, yéu ciu vé kinh t€ va quan tam dén 1oi ich
xa hoi, an toan lao dong va bao vé moi truong.

- Pé dua ra mot phuong 4n t6i wu, can lap ra nhiéu phuong an thi cong
khac nhau, sau d6 chon lua va so sanh phuong 4n. Tuy nhién, do diéu kién thoi
gian ¢6 han nén em chi 1ap ra mot phuong an thi cong cong trinh dua trén nhiing
yéu cau dat ra.

- V6i cong trinh cao tang thi viéc lua chon hé van khuon hop 1y s€ mang
lai hiéu qua cao vé thoi gian thi cong va chat luong cong trinh; hon nita né con
c6 y nghia rat 16n vé mat kinh t€. Hién nay véi cdc cong trinh xay dung hién dai,
xu thé sir dung hé van khuon dinh hinh tr& nén phd bién vi rat tién loi, hé s6 luan
chuyén van khuon 16n; tuy nhién cin c¢6 su linh hoat trong viéc bo tri van khuon.
V6i nhitng déc diém clia cong trinh em chon phuong 4n thi cong van khuon cho
cong trinh nhu sau:

+ Van khuon cot va dam san stit dung hé van khuon dinh hinh.
+ Xa g0 str dung g6 nhém V.

+ Cot chong cho dam va san 1a cot chong thép, hé gido PAL; hoac két hop
cot chong va gido PAL tuy theo kich thudc thuc t€ ma ta chon bo tri hé van
khuon cho phu hop.

- D6i v6i cong trinh thi cong, do chiéu cao nha 16n, sir dung bétong mac
cao nén viéc st dung bétong tron va do tai chd 1a mot van dé khé khan khi ma
khoi luong bétong 16n. Chat lugng cua loai bétong tron tai chd rat khé dat duoc
ding mac thiét k& .

- Bétong thuong pham hién dang dugc sir dung nhiéu cho cdc cong trinh
cao ting do c6 nhiéu wu diém trong khau bao dam chat luong va thi cong thuan
loi. Xét vé gid ca theo m® bétong thi gid bétong thuong phdm so véi bétong tu
ché tao cao hon khoang 50%. Nhung vé mat chat luong thi viéc st dung bétong
thuong pham hoan toan yén tAm, dam bao ding yéu cau thiét ké.

- Do cong trinh ¢6 mat bang rong rai, chiéu cao cong trinh 16n, khoi luong
bétong nhiéu, yéu ciu chat luong cao nén dé dam bao tién do thi cong va chat
luong cong trinh, ta lya chon phuong an:
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Bang dic tinh van khuon phang:

+ Thi cong cot, dam, san toan khoi dung bétong thuong phdm dugc chd
dén chan cong trinh bang xe chuyén dung, c6 kiém tra chat lugng bétong chit
ché truéce khi thi cong.
+ D6 bétong cot va dam, san bang co gidi, dung cin truc thdp dé dua
bétong 1én vi tri thi cong ¢6 tinh co dong cao. Cong tac thi cong phan than dugc
tién hanh ngay sau khi 14p dat mong. Viéc t6 chic thi cong phai ti€n hanh chat
ché, hop ly, dam bao luong k¥ thuat an toan.

Qua trinh thi cong phan than bao gébm céc cong tac sau:

+ Lap dat cot thép cot, 16i.

+ Lap dung, ghép c6t pha cot, 15i.
+ D0 bétong cot, 16i.
+ Lap dung van khuon dam san.
+ Cot thép dam san.

+ Do bétong dam san.
+ Bao dudng bétong.
+ Thao d& van khuon va hoan thién.

Rong Vi tri truc trung hoa | M6 men quan tinh | M6 men khang u6n
(mm) (cm) (cm®) (cm?)

300 11.44 1.07 28.59 6.45

250 10.19 1.19 27.33 6.34

220 9.86 1.15 22.58 4.57

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

Bang dac tinh van khuon goc:

Tam goc trong Tam géc ngoai
150x150x1500x55 100x100x1500x55
150x150x1200x55 100x100x1200x55
150x150x900x55 100x100x900x55
100x100x600x55

150x150x600x55
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II- THIET KE VAN KHUON COT, DAM, SAN.
1. Thiét ké van Khuon cot:
a.Yéu cau ky thuat:
Van khuon, cot chong duge thiét ké sir dung phai dap ting duoc cac yéu cau:
+ Vién khuon phai duoc ché tao, t6 hop ding theo kich thuéc ctuia cdc bo
phan két ciu cong trinh.
+ Phai bén, ciing, 6n dinh, khong cong, vénh.
+ Phai gon nhe, tién dung va dé thao lap.
+ Phai dung dugc nhiéu l1an (hé s6 luan chuyén cao).
+ Lap dung thio g& nhanh chong, don gian bang thu cong.
b.So liéu vé cong trinh va t6 hop cot:

- Nha cao 6 tAng,ting 1 cao 4.2m,cic tAng cao 3.6m.

- Cot tang 1- 3 c6 tiét dién:30x40 cm, coOt tang 4-6 ¢6 tiét dién 25x35cm.
- Dam chinh c6 tiét dién: 22x65 cm, dam phu ¢ tiét dién: 22x40cm.

- San cac tang day 10cm

*T6 hop cot:
+ V6i cot tang 1-3.
Chi€u cao tinh todn ctia van khuon 1a H=4.2-0.7-0.5=2.95m.
-Tiét dién 300x500.

- Canh ngan dung 1 tdm rong 300.

- Canh dai dung 2 tam 250.

- Chi€u cao dung 1 tdm 1500 va 1 tdm 1200
-Tiét dién 220x250.

- Canh ngan dung 1 tdm rong 220.

- Canh dai dung 1 tam 250.

- Chiéu cao dung 1 tdm 1500 va 1 tam 1200,
+ Cot tang 4-6.
Chicu cao tinh toan cua van khuon 1la H=3.6-0.7-0.5 = 2.85m.
-Tiét dién 250x400.

- Canh ngéan dung 1 tdm rong 250.

- Canh dai dung 1 tam 200 va 1 tam 150.

- Chiéu cao dung 1 tdm 1500 va 1 tdm 1200, nhitng ch6 con thi€u thi bu
béng go.
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So
Tang | Loai cot 50 luong van khuon 1 lu’c_in & Toéng s6 van khuon 1 ting
cot cau
kién
2tam 300x1500x55+ 80tam 300x1500x55+
4tam 250x1500x55+ 160tdm 200x1500x55+
300x500 2tam 300x1200x55+ 40 80tam 300x1200x55+
1-3 4tam 250x1200x55 160tam 200x1200x55
2tam 220x1500x55+ 88tam 220x1500x55+
220x250 2t€1/m 220x1200x55+ 44 88t€1,m 220x1200x55+
2tam 250x1200x55+ 88tam 250x1200x55+
2tam 250x1500x55 88tam 250x1500x55
2tam 250x1500x55+ 80tam 250x1500x55+
2tam 250x1200x55+ 80tam 250x1200x55+
250x400 4tam 200x1500x55+ 40 80tam 200x1500x55+
46 4tam 200x1200x55+ 80tam 200x1200x55+
2tam 220x1500x55+ 88tam 220x1500x55+
2tam 220x1200x55+ 88tam 220x1200x55+
220x250 2tam 250x1200x55+ 44 88tam 250x1200x55+
2tam 250x1500x55 88tam 250x1500x55

¢. Tinh toan van khuon coét:
Do 6n dinh ciia van khuon dinh hinh rit 16n nén khong can kiém tra ma chi can
chon van khuon, chon gong, kiém tra khoang cach giita cic gong

-Tinh todn khodng cdch goéng cot:

So do tinh:

Coi van khuon nhu dam lién tuc tua
trén cac goi tua la cac gong, chiu tai

1

4 1

phan bo (gan ding coi 1a déu).
Tai trong tic dung lén van khuon gom 2 thanh phan: tai trong tic dung do bé
tong tuoi va tai trong do chidn dong phat sinh ra khi d6 bé tong.
+ Tai trong tac dung do bé tong tuoi:
q,“ = yH = 2500x0.75 = 1875 kg/m*
q," =n.q, = 1.3x1875 = 2438 kg/m*

+ Tai trong tac dung do d6 bé tong:

@, = 200 kg/m* ( do d6 bang dudng 6ng tir may bom bé tong)
q," = n.q,“ = 1.3x200 = 260 kg/m’

=> Toéng tai trong tdc dung vao van khuon cé bé rong 0.3m:
q‘ = 0.3x(q," + q,") = 0.3x(1875 + 200) = 519 kg/m

q" =0.3x(q," + q,") = 0.3x(2438 + 260) = 674.5 kg/m
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- Coi van khuon cot nhu dam lién ¢6 cac goi la gong, chiu tai trong phan bé déu
q"'=674.5 kg/m

Tinh cho mot tdm véan khuon dinh hinh c6 chiéu rong 0,3m c6: W=6,45 cm?;
J=28.59 (cm*)

Gia st chon khoang cach cac gong 1a 75cm
Kiém tra khodng cdch gong theo diéu kién bén: o = ﬁ < [‘ e
Mo men trén dam lién tuc la:

qtt|2 _

max 10 .
qttXIZ
M =12 <RxW | -
10 . N
h o

2
:>6745x75 K/ <R- 21001{/ | N
10x6.45

Kiém tra theo diéu kién bién dang:

600

q°l* I 8
- <[f]=—
128EJ 400 A
300 | 300
5.19x 75* 75

= =0.02(cm) <[f]=——=0.1875(cm
128x 2.1x10° x 28,59 (cm) <[] 400 (cm)

Vay chon khoang cach gong 1a 75 cm la thoa man
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2. Thiét ké van khuon dam:

Hé dam st dung trong két ciu ctia cong trinh gom nhi€u loai tiét dién, & day ta
chi tinh toan van khuon cho dam chinh tiét dién D/ :22x65¢m, dam phu tiét dién
D2:22x40cm.Van khuon dam ciing sit dung van khuon thép, cidc tdm van dam
duoc tua 1én cac thanh xa ngang, xa doc, dung gido PAL dé do xa go.

2.1. Tinh toan dam chinh( D1:22x65c¢m)

a.T6 hop van khuon

Ta st dung tdm van goc kich thudc tiét dién 150x150 tai goc lién két gitta dam
va san.

+Chi€u cao van thanh yéu cau: h, =h, - h, - h
2 tam van phang bé rong 20cm

+Véi chiéu rong ddy dam 1a 22cm, ta su dung tdm van bé rong 30cm

+DAam ¢6 chiéu dai dam 1a 7.5-0.3=7.2m nén str dung 5 tdm chiéu dai 1,5m.

Vay mot dam can: 20 tam 200x1500x55, S5tdim 300x1500x65, 10 tam thép goc
dai 1500,

=65-10-15 = 40cm. Ta st dung

v.goc
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b.Tinh toan hé thong xa go:
Dic trung tiét dién ciia van day bé rong 220 1a: ] =22,58 cm* ; W = 4,57 cm’
- X4c dinh tai trong tdc dung l1én van ddy dam gom tai trong tic dung lén véan
ddy dam bao gom: tai trong do trong luong ban than van khuon, trong luong bé
tong méi do, trong lugng cot thép va tai trong do ngudi va cac phuong tién van
chuyén.
b.1.Tinh toan van day dam D1
+ Tai trong do bétong va cot thép:
q," = 0.22x0.65%(2500 + 100) = 507(kG/m) .
q," =n.g," = 1.2x507 = 608.4 (kG/m) .
+ Tai trong do trong luong van khuon:
q,“ = 0,3 x20 = 6 (kG/m)
Q" = n.g, = 1.1x6 = 6.6 (kG/m) .
+ Tai trong do d6 vita bé tong
p;“=250 Kg/m>. /]I\
g5°“= bxp,"= 0.22x250=55 kG/m.
g;"= bxn,xp;°= 55x1,3=71.5 kG/m MW% L
Tong tai trong tdc dung lén van day la:
qQ°=q,“+q,°+q;° =507 + 6+ 55 =567 (kg/m)
qQ"=q,"+q," +q;" =608.4 + 6.6+71.5 =684 (kg/m)
Coi ddy dam chinh la dam lién tuc ,goi twa la nhitng cot chong chiu tai trong
phan bo déu
-Kiém tra theo diéu kién bén:

c= Mo <c"? =2100 Kg 2
\W% cm

ty 2 2
: Gmax _ q I _ 684)( 75 _ 596Ky 5 < Gthép — 2100Ky 5
10W 10x6.45 cm cm

750 750

- Kiém tra theo diéu kién do vong:

tc 14
_axt b
" 128xEI 400

E=2.1.10° K% ., J = 22,58cm
cm

5.67x75"
128x2,1.10°x22.58

Vay v6i khoang céch giita cac cot chong 1=75cm van ddy dam thoa man dicu
kién
b.2. Tinh van khuon thanh dam D1:
- Tai trong tac dung 1én van thanh:
+ ap luc ngang 16n nhat do trong luong bé tong:

q,"= v,xh?=2500x0,55=1375 kG/m.

q,"=n,xq"=1,2x1375=1650 kG/m.

=0,03cm < £ =0,19cm.
400
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+ ap luc ngang 16n nhét khi do bé tong:
,*=P“xh=200x0.55=110 kG/m.
q,"'=n,xq,°=1,3x110=143 kG/m.
+ Tai trong do ddm bang ddm rung:
— Tong ap luc tac dung vao van thanh( bo qua trong luong van khuon do tdc
dung thing ding).
q°=1375+110 =1485 kG/m.
q"'=1650+143 =1793 kG/m.
- Coi van khuon thanh dam nhu dam lién tuc ké 1én cac thanh nep ding va cac
thanh nep ding tua 1én cac thanh chong xién. Goi khoang cach gitra 2 thanh nep
ding la: 1,
Chon khoang céch giira hai nep ding 1a 1. =75 cm. So d6 tinh 1a dam lién tuc.
- Kiém tra theo diéu kién bén:
- V6i W=4,3cm?,J=19,06cm*

2

_gxl
max 1 OW

2
:>14 .85x75 31(/ <R- 2100K/

bé thuan 1()’1 kh1 chong thanh xién, ta cho thanh xién tua vao thanh
ngang cua VK ddy dam. Vay tachon 1 =1 =75 (cm)
Kiém tra do vong van thanh dam:

tc 14 4
<4 xI" 14.85x75 0,09 < 75 5 0.19em

128xEI 128x2,1.10°x19,06 400
—> Khoang cach giita cac thanh chéng 13 hop 1.

Ta can 11x2=22 nep ding cho 1 dam

<Rxy,

c. Tinh tiét dién thanh da ngang
Van khuon san st dung VK kim loai, cac tim VK cé: b =20 cm.
Chon tiét dién da ngang 1a: bxh = 8 x10 cm; g6 nhém V ¢6 R = 150 Kg/cm*E =
1.2x10° Kg/cm?
Khoang cach gitta cac da ngang da chon l1a 75 cm. Nén tai trong tac dung nén da
ngang bang 0,75 tai trong tdc dung lén 1m dam:
Tai trong tinh toan trén 1m da ngang la:
q" = 0.75x(608.4 + 6.6+97.5) = 534.4 kg/m
Coi da ngang nhu dam don gian ké 1én 2 da doc. Khoang céch giita cac da doc

la: 1=150 cm.

. . =534 .4KG/M
- Kiém tra bén: Q
bh?  8x10? 1
W= 6 = 6 - 133(cm?) ‘L 1500 ‘L

2 2
_M _gP _5.34450° _ 15 e < R =150(Kg /om?)
W 8N  8xi33
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Vay diéu kién bén thdéa man
- Kiém tra vong:
+ Tai trong dung dé tinh todn do vong:

q°=0.75x(507 + 4.84+ 75) = 441 kg/m
+ Do vong dugc tinh theo cong thiic:

f B 5th|4
384EJ
V6i g6 ta c6: E = 1.2x10° (Kg/cm?)
bh® 8x10°
=—= =666.67 cm*
=1 " cm
N 5x4.41x150" 036
384x1.2x10°x666.67 O~ 0C™
+ Do vong cho phép:

1 1
———|=—-x150 =
[f] 400 200 0,375 (cm)

Ta thay f =0.36(cm)<[f]=0.375(cm);

Do d6 chon da ngang bxh = 8x10 cm la dam bao.

d. Tinh tiét dién thanh da doc do da ngang:

Chon da doc 1a g6 nhém V ¢6 R = 150 Kg/cm*E = 1.2x10° Kg/cm?

Tiét dién da doc la: bxh = 8x12 cm . . . . .
ba doc duogc dd boi gido PAL, | | |

khoang céch céc vi tri d& da doc T
12 150 cm N e

(bang kich thudc gido PAL) 1 ~L—

So d6 lam viéc thuc t€ ctia da doc
la dam lién tuc tua trén cac vi tri gido do.
Tai trong tap trung dat tai gitta thanh da doc do da ngang truyén xudng la:

P" = q"x1 =427.5x1.5 =641.25 (Kg).
- Kiém tra do bén cuia da ngang

bh®  8x12°
6

W = =192(cm’)
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tt
oM _P1 8412580 _ 155 g /cm?) < R =150(Kg/cm?)
W AW 4x192

=>Vay di€u kién bén thdéa man

- Kiém tra vong:
+Ta c6: P =q°x1 =352.8x1.5 =529.2 (Kg)

+ Do vong dugc tinh theo cong thiic:

PtCI3
f, =
48EJ
V6i g6 ta c6: E = 1.2x10° (Kg/cm?)
h’ 12°
g2 82 soiem®
12
29.2x150°
S f = B2 gem)
48x1.2x10°x1152
+ Do vong cho phép:
1 1
—— [ =——x150=0.375
T 400" = 200" (cm)

Tathdy f=0.27cm<[f]=0.375¢m; do d6 chon da doc bxh = 8x12 cm la dam
bao.
e. Kiém tra kha nang chiu luc cua giao PAL (Cot chong)

Gido PAL du kha ning chiu luc do xa g6 truyén vao vi vay khong can kiém tra
kha nang chiu tai cua gido PAL

2.2. Tinh toan dam phu( D3:22x35¢m)

a.T6 hop van khuon:

Ta st dung tdm van goc kich thudc tiét dién 150x150 tai goc lién két gitta dam
va san.

+Chi€u cao van thanh yéu cau: h, =h, - h, - h
1 t&m van phang bé rong 20cm

+Véi chiéu rong ddy dam 1a 22cm, ta st dung tdm van bé rong 30cm

+Dam c6 chiéu dai dam 1a 2.7- 0.3=2.4m nén st dung 2 tdm chiéu dai 1,2m, con
thi€u 10cm thi chén bang go.

Vay mot dam can: 4tdm 200x1200x55, 2 tdm 300x1200x55,6 tdm thép goc dai
1200.

b.Tinh toan hé thong xa go:

Dic trung tiét dién clia van ddy bé rong 300 1a: J = 22,58 cm* ; W = 4,57 cm®

=35-10-15 = 10cm. Ta st dung

v.goc

SVTH: POAN XUAN TRUONG — XDL401 134



PO AN TOT NGHIEP NHA HOC KHOA NGOAI NGU TRUONG PHHP

- Xdac dinh tai trong tac dung l1én van ddy dam gom tai trong tdc dung lén van
day dam bao gom: tai trong do trong luong ban than van khuon, trong lugng bé
tong mdéi do, trong luong cot thép va tai trong do ngudi va cac phuong tién van
chuyén.
b.1.Tinh toan van day dam D3
+ Tai trong do bétong va cot thép:

q, = 0.22x0.35%(2500 + 100) = 200(kG/m) .

q," = n.g,"= 1.2x200 = 240(kG/m) .
+ Tai trong do trong lugng van khuon:

0., = 0,3 x20 = 6 (kG/m) s
q," = n.g,“ = 1.1x6 = 6.6 (kG/m) .
+ Tai trong do do vita bé tong: | 600 | 600 |
p;°=100 Kg/m>. ’ ) ’
0= bxp,“= 0.22x100=22 KG/m. /IN

q;"'= bxnxp;= 22x1,3=28.6 kG/m. AN Y [
Tong tai trong tdc dung lén van day la:
q°=q,“+ q,“ +q;*° =200 + 6+ 22=228(kg/m)
qQ"=q,"+q," +q;" =240+ 6.64+28.6 =275.2 (kg/m)
Coi ddy dam chinh 1a dam lién tuc ,g6i tua la nhitng cot chong chiu tai trong
phan b6 déu
-Kiém tra theo diéu kién bén:

6= M _ e =2100K% ..
W cm

tty 2 2
Lo o4 2.75x60 =283Ky ) <c‘hép=21ooKy ..
10W 10x6.45 cm cm

- Kiém tra theo diéu kién do vong:
tc 14
_ax 1
™ 128xEI 400

E=2,1.10° Ky ., J = 22,58cm
cm

2.28x60*
f—
128x2,1.10°x22.58

=0,007cm < ﬂ =0,15cm.
400

Vay véi khoang cach giita cdac cot chong 1=60cm vin ddy dam thoa man diéu
kién.
b.2. Tinh van khuon thanh dam D3:
- Tai trong tac dung 1én van thanh:
+ ap luc ngang 16n nhat do trong luong bé tong:
q,"= v,xh?’=2500x0,3=750kG/m.
q,"=n,xq"*=1,2x750=900 kG/m.
+ 4p luc ngang 16n nhat khi d6 bé tong:
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q2 ‘=P“xh=200x0,3=60 kG/m.
q,"=n,xq,“=1,3x60=78 kG/m.
+ Tai trong do ddm bang dam rung:
— Téng 4p luc tic dung vao van thanh( bo qua trong luong van khuon do tdc
dung thang ding).
q"°=750+60=810 kG/m.
q"=900+78 =978 kG/m.
- Coi van khuon thanh dam nhu dam lién tuc ké 1én cac thanh nep ding va cac
thanh nep ding tua 1én cac thanh chong xién. Goi khoang cach giita 2 thanh nep
ding la: 1,
Chon khoang céch gitta hai nep ding 1a 1, =60 cm. So d6 tinh 1a dam lién tuc.
- Kiém tra theo diéu kién bén:
- Véi W=43cm’,J=19,06cm*

2
_, 278%60° _ 9K/ ,<R= 2100K/
10x4,3
Pé thuan loi khi chong thanh xién, ta cho thanh xién tua vao thanh
ngang cua VK ddy dam. Vay ta chon 1, =1 = 60 (cm)
Kiém tra do vong van thanh dam:

tc 14 4
<9 _  810x60 0,02 <2 =0,19¢m
“T28xEl  128x2,1.10°x19,06 400

— Khoang céch gitra cac thanh chong la hop ly.
Ta can 8x2=16 nep ding cho 1 dam

c¢. Tinh tiét dién thanh da ngang
Van khuon san str dung VK kim loai, cac tdm VK cé: b =20 cm.
Chon tiét dién da ngang 1a: bxh = 8 x10 cm; gd nhém V ¢6 R = 150 Kg/cm*E =
1.2x10° Kg/cm®
Khoang cach gitta cac da ngang da chon l1a 60 cm. Nén tai trong tac dung nén da
ngang bang 0,6 tai trong tidc dung lén 1m dam:
Tai trong tinh todn trén 1m da ngang la:
q" = 0.6x(313+ 6.6+39) = 215.2kg/m
Coi da ngang nhu dam don gian ké 1én 2 da doc. Khoang céch giita cac da doc

la: 1=120 cm. Q =215.2KG/M
- Kiém tra bén:
bh*> 8x10° "
W=—p =" = 133(cm®) 1200 }
2 2
o=M_ ql” _2.15d20° _ =29.1(Kg/cm?) < R=150(Kg/cm?)

W 8wV  8x133
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Vay diéu kién bén thdéa man
- Kiém tra vong:
+ Tai trong tiéu chuan dung dé€ tinh todn do vong:

q°=0.6x(312 + 6+ 30) = 208.8 kg/m
+ Do vong dugc tinh theo cong thic:

f B 5th|4
384EJ
V6i g6 ta c6: E = 1.2x10° (Kg/cm?)
bh® 8x10°
=—= =666.67 cm*
=1 " cm
NS 5x2.09x120° 0.07
384x1.2x10°x666.67 0™
+ Do vong cho phép:

11
_ -t x120-
[11=200" " 200 0.3 (cm)

Ta thay f =0.07(cm)<[f]=0.3(cm);

Do d6 chon da ngang bxh = 8x10 cm la dam bao.

d. Tinh tiét dién thanh da doc do da ngang:

Chon da doc 1a g6 nhém V ¢6 R = 150 Kg/cm*E = 1.2x10° Kg/cm?

Tiét dién da doc 1a: bxh = 8x12 cm W ﬂ i mp i
Pa doc duoc do bai gido PAL, Y S
khoang cach céc vi tri d& da doc m\

1a 120 cm i

N . o L
(bang kich thudc gido PAL)

So d6 lam viéc thuc t€ ctia da doc
la dam lién tuc tua trén cac vi tri gido do.
Tai trong tap trung dat tai gitta thanh da doc do da ngang truyén xudng la:

P"=q"x1 =215.2x1.2 =258 (Kg).
- Kiém tra do bén cua da ngang

bh®  8x12°
6

W = =192(cm’)
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tt
oM _P1 258420 _ /5 kq/cm?) < R=150(Kg/cm?)
W aw 4192

=>Vay di€u kién bén thdéa man

- Kiém tra vong:
+Ta c6: P*=q“xl =208.8 x1.2 =250.56 (Kg)
+ Do vong dugc tinh theo cong thiic:
tcy 3
- Pl
48EJ
V6i g6 ta c6: E = 1.2x10° (Kg/cm?)
bh’  8x12°
12

J = =1152(cm*)

3
N 250.56x5120 — 0.06(cm)
48x1.2x10°x1152

+ Do vong cho phép:

1 1
A 120=03(em
F 200" = 200" (em)

Ta thay f =0.06cm <[f]=0.3cm; do d6 chon da doc bxh = 8x12 cm la dam

bao.
e. Kiém tra kha nang chiu luc cua giao PAL (Cot chong)

Gido PAL du kha ning chiu luc do xa go truyén vao vi vay khong can kiém tra
kha nang chiu tai cua gido PAL

3. Thiét ké van khuon san:
a.Cau tao

- Van khuon san dugc ghép tr cac tdim van khuon dinh hinh véi khung
béang kim loai.

- Dé d5 vén san ta ding céc xa gb ngang, doc ké truc ti€p lén dinh gido
PAL. Dé don gian trong khi thi cong ta chon khoang cach giita cdc xa gb 16p
duéila 1.2m

- Khi thiét k&€ van khuon san ta dua vao kich thudc san dé t6 hop van
khuon, van khuon chon céu tao sau d6 tinh toan khoang canh xa go. Ta chi tinh
toan cu thé cho 1 6 san, céc 6 san khac dugc ciu tao tuong tu.
Tinh todn v6i1 6 san co6 kich thude 4.2 x7.8m

+ O1 mép trong ctia san c6 kich thude 1,=7500-300=7200
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1,=3900-300=3600
- Theo phuong 1, stt dung 4 tdm c6 chiéu dai 1500, 1 tdm c6 chiéu dai 1200,
Tong chiéu dai ldp ghép van khuon la 4x1500+1200= 7200
- Theo phuong 1, stt dung 18 tdm cd bé rong 1a 200 va
Tong chiéu dai ldp ghép van khuon la 200x18=3600

7200 ‘
N T~
\ 8
\ MK
\ |
\ ol @
ol O
| kE
\ ol
| S
\ I~
! !
-~ — — — —
1500 | 1500 | 1500 ; 1500 | 1200 |
J 7200 |
7500
1500 / 1500 ] 1200 B 1200
0.n an 0n
0T p o p T p
xa go ngang
gido don
0 n 0n a
| 1] TP
X
a N 04 n
0T p o p T p
xa g6 doc
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b. Kiém tra d¢ bén do vong cho 1 tAim van khuon san:
+ Tai trong tac dung lén van san gom: Trong luong ban than van khuon, trong
luong don vi clia bé tong méi do, trong luong don vi cot thép
- Trong luong ban than cta van khuon:
q,“ =20 kg/m*
q," = 1.1x20 = 22 kg/m?

- Trong lugng san bétong cot thép day 10cm:
= (2500 + 100)x0.1 = 260 kg/m*
q," = 1.2x260 = 312 kg/m*

+ Tai trong do ngu’ofi va cac phu‘o’ng tién thi cong:
q4 =250 Kg/m”.
q,"=n,xp,“=1,3x250=325kG/m".

- Quy tai trong tac dung Ién 0.6m dai van khuon la:

= 0.6x(20 + 260 + 250) =318 kg/m

q" =0.6x(22 + 312 + 325) = 395.4 kg/m

* So do tinh:

Chon khoang cach 1I=75cm(khoang cach giita 2 da ngang), nén so do tinh 1a
dam lién tuc

750 W% 750 777

AN
AU A e &

M=q.1%/10
- Kiém tra theo diéu kién bén:

6= Mnas < r _ 2100K% )
W cm

tty 2 2
Lo =01 39575 503K% , <™ = 2100K% ,
10w 10x 4,42 cm cm

- Ki€ém tra theo diéu kién vong:

tc 4

W _L
max = 5@ El 400
E= 21106K/

3.18x75"

= - =0,0l9cm<£=0,19cm.
128x2,1.10°x20.02 400
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c. Tinh tiét dién thanh da ngang mang van khuon san:

Van khuon san st dung VK kim loai, cac tdim VK cé: b =20 cm.
Chon tiét dién da ngang 1a: bxh = 6 x10 cm; gd nhém V ¢6 R = 150 Kg/cm?*E =
1.2x10° Kg/cm?
Khoang cach gitta cac da ngang da chon l1a 75 cm. Nén tai trong tadc dung nén da
ngang bang 0,6 tai trong tac dung lén Im san:
Tai trong tinh toan trén 1m da ngang la:
q" =0.6x(22 + 312 + 325) = 395.4 kg/m
Coi da ngang nhu dam don gian ké 1én 2 da doc. Khoang cach giita cac da doc

la: 1 =150 cm. Q = 395.4KG/M

Tnnmnmm

L 1500 |
1 ]

- Kiém tra bén:
bh?  6x10°
V=" "6

2 2
oM A" _395d50° 119 kg /em?) <R =150(Kg /cm?)
W 8w 8100

Vay diéu kién bén théa man

=100 (cm?)

- Kiém tra vong:
+ Tai trong dung dé tinh to4an do vong:

q° = 0.6x(20 + 260 + 250) = 318 kg/m
+ Do vong dugc tinh theo cong thiic:

f B 5th|4
384EJ
V6i g6 ta c6: E = 1.2x10° (Kg/cm?)
bh®* 6x10°
= - == 500 4
=1 "1 em
N 5x3.18x150* 035
384x1.2x10°x500 _ O>m)
+ Do vong cho phép:

1 1
——|=——x150 =
[11=755"= 200 0,375 (cm)
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Ta thay f =0.35(cm)<[f]=0.375(cm);

Do d6 chon da ngang bxh = 6x10 cm la dam bao.

d. Tinh tiét dién thanh da doc d6 da ngang:

Chon da doc 1a g6 nhém V ¢6 R = 150 Kg/cm*E = 1.2x10° Kg/cm?
Tiét dién da doc la: bxh = 8x12 cm

ba doc dugc d6 bdi gido PAL, | i a 9 2
khoang cach céc vi tri d& da doc j Jl, j,

12 150 cm %} 750 | 750 750 | 750 )

(bang kich thudc gido PAL) Pl

So d6 lam viéc thuc t€ chiadadoc  —0L— ~L—

la dam lién tuc tua trén cac vi tri gido do.
Tai trong tap trung dat tai gitra thanh da doc do da ngang truyén xudng la:

P" = q"x1=395x1.5 =592.5 (Kg).
- Kiém tra do bén ctia dd ngang
bh?  8x12?
6

tt
o= M _P1 _ 5925450 =115.7(Kg/cm?) < R =150(Kg/ cm?)
W 4w Ax192

=>Vay di€u kién bén théa man

W= =192(cm’)

- Ki€ém tra vong:
+Ta c6: P°=qexl = 318x1.5 =477 (Kg)

+ Do vong dugc tinh theo cong thic:

PtCI3
LT 48E]
V6i gb ta c6: E = 1.2x10° (Kg/cm?)
3 3
gD 82 soiem®
12 12
477x150°
—>f = =0.24(cm
/i 48x1.2x10°x1152 (cm)
+ Do vong cho phép:

| 1
L 150=0.375(em
! 200 = 300" (cm)
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Ta thady f=0.24cm<[f]1=0.375¢m; do d6 chon da doc bxh = 8x12 cm 1a dam
bao.

e.Kiém tra kha nang chiu luc cua giao PAL (Cot chong)

Gido PAL du kha niang chiu luc do xa gé truyén vao vi vay khong céan kiém tra
kha nang chiu tai cia gido PAL

4. Thiét k€ van khuon thang bo:

Cau thang bo dugc thi cong dong thoi véi 16i cau thang may. Bé tong cau
thang bo dung loai bé tong thuong phdm Mac 300 nhu 16i thang mdy. Bién
phap k¥ thuat thi cong cac cong tac giong nhu cac phan trude.

Vén san ciu thang bo dung loai van khuon gob ép day 3 cm; xa gb d6 van
tiét dién 10x10 cm; cOt chong gb tiét dién 10x10 cm.

Bién phép k¥ thuat thi cong clia cac cong tac giong nhu cac phan trudc. &
day ta chi tinh todan khoang cach giita cac xa gd d& van san va khoang cach
gitta cac cot chong do xa go, tinh toan xa go.

a. Tai trong tac dung lén van khuon:
Cat mot dai san ¢6 bé rong b = 1 m. Tinh to4n van khuon san nhu dam lién tuc
ké trén cac goi tua la cac thanh xa g6 d& van khuon san.
Tai trong tac dung Ién van khuon san gom:
- Trong lugng bé tong co6t thép: q, = v.8.b =2500.0,1.1 = 250 (kG/m)
- Trong lugng ban than van khuon : q, = 600.0,03.1 = 18,0 (kG/m).
- Hoat tai nguoi va phuong tién st dung: P, = 250 .1= 250 (kG/m).
- Hoat tai do d6 va dam bé tong: P, = 400.1=400 kG/m.
Vay tong tai trong tac dung lén van khuon c6 chiéu rong b = 1 m
q°=q" +q," + P, + P," =250 + 18+ 250 + 400 = 918 (kg/m)

q'=g"+ g + P+ P, =250.1,1 + 18.1,2 + 250.1,3 + 400.1,3 = 1141,6
(kg/m)

b. Tinh khoang cach giira cac xa go go.
g =1141,6 kG/m

Theo diéu kién bén: o= % <[o]

M : M6 men u6n 16n nhat trong

2
dam lien tuc. M= 4
: 10

bh? 100.3°

W : M6 men chong uon ctia van khuon. W = e =150 (cm?).
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bh® 100.3°

J 1 Mo men quén tinh cua tiét dién van khuon: J = ST IR 225 (cm*).
2
M_of < [OWIe]_ 0150110 o0 o
"W 10w q 11,42

4
Theo diéu kién bién dang: ~ f=—0—— | <[f]=—
128.E.J 400

5
1< s 128.E.J ., 128.1,2.10°.255 89,4 (cm).
400.q 400.9,18

Vay chon khoang céach giita cac xa go la: 1 = 60 cm.
c. Tinh toan khoang cach giira cac xa go:

Dung xa g6 gb d& van khuon san tiét dién 10x10 cm.
Tai trong tic dung lén xa g6 duoc xac dinh : q=1141,6.0,5 = 570,8(kG/m).

Tinh khoang cach giita cic cot chong xa go

On

g

q =570,8 kG/m

Theo diéu kién bén: o= % <[o]

M : M6 men u6n 16n nhat trong

2
dam lién tuc. M = ¢!
' 10.cos
W : M6 men chdng udn cua xa go. L I
2 2 ‘] /1 \ \
W = %:10'10 =166,7 (cm’).
J : Mo men quén tinh cua tiét dién xa
3 3
0:J= bh”_10.10 =833,3 (cm?).
12 12
2
M_al o [OWIel 101667410 00
W 10w q 5,71
4
L . L g R
Theo diéu kién bién dang: 128E.J 400

5
1< [I?BEI_ [1281210°8333 .0 (o
400.q 400.4,59

Vay chon khoang cach giita cic xa g6 do dam la: 1 = 110cm.
d. Kiém tra kha nang chui luc ciia cot chong xa:
- So d6 tinh toan cot chong la thanh hai dau khép chiu nén ding tam.

- Chiéu dai tinh toan cua cot chong :
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l, =Ny, = — Oy — Ny N, =360-10-3-10-10=327cm

san vansan Xago

- Tai trong tac dung 1én cot chong : P =570,8.0,9 = 513,72 (Kg).

- Ki€ém tra kha nang lam viéc ctia cot chong.

+ Theo diéu kién bén : o=N <o
@.A "
Trong d6 : [c],: Kha nang chiu uén cho phép cua g6. [6], = 110 (kG/cm?).

A: Dién tich tiét dién cot chong. A =10.10 = 100 (cm?).

[0) : Hé s6 uon doc, xdc dinh bang cach tra bang phu thuoc do
manh A
J : M6 men chong uon cua tiét dién. J = 833,3 (cm?).
A= ! = 327 =113.3
J 833,3
A\ 100

Vé6i A = 113.3, tra bang v6i gb ta c6 : ¢ = 0,28.

N 51372
=0=—=—2° 21835 (kG/cm?) < [6], = 110 (kG/cm?).
© T )A 028100 (kG/em’) <[c], (kG/cm?)

+ Theo diéu kién 6n dinh : A =102,9 < [A] = 150.

Vay cot chong dam bao kha nang chiu luc

I1I. KY THUAT THI CONG.
1. Cong tac cot thép.
Nin thang cot thép, danh gi néu can .Véi cot thép c6 duong kinh nhd (<®10)
Vi cot thép duong kinh 16n thi ding mdy nan.

— Cit cot thép: cat theo thiét k€ bang phuong phdp co hoc. Dung thuéc dai
dé tranh sai s6 cong don. Hodc ding mot thanh 1am cit dé do cac thanh ciing
loai. Cot thép 16n cat bang mdy cat.
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— Uobn co6t thép: Khi uén cot thép phai chi y dén do dan dai do bién dang
déo xuat hién . Lay A = 0,5 d khi g6c uén bing 45°, A=1,5d khi géc uén bing
90°.

Cot thép nhd thi uén biang vam, thét udn. Cot thép 16n uén bang may.

— Dung lap thép cot:

+ Thép cot duoc gia cong va van chuyén dén vi tri thi cong, xép theo
ching loai riéng dé€ thuan tién cho thi cong. Cot thép dugc dung buoc thanh
khung.

+ Vé sinh cot thép cho.

+ Dung lap thép cot truGc khi ghép van khuon, maéi néi cé thé 1a budc
hoac han nhung phai dam bao chiéu dai neo yéu cau.

+ Dung con ké bétong dic san cé day thép budc vao cot dai, cac con ké
cach nhau 0,8 — 1 m.

— Cot thép dam, san:

+ Dé thuén tién cho viéc dat cot thép, véi ddm c6 nhiéu cot thép duoc
ghép truéc van day va mot bén van thanh, sau khi dat xong cot thép thi ghép not
bén van thanh con lai va ghép vén san.

+ Cot thép phai dam bao khong bi xé dich, bién dang, dam bao cu li va
khoang cdch bang chit lugng cdc m6i ndi, mdi budc va khoang céach giita cac
con ké.

2. Cong tac van khuon.
— Chuén bi:
+ Vén khuon phai dugc xép ding chiing loai dé tién sir dung.
+ B¢ mat van khuon phai duogc cao sach bétong va dat bam.
—Yéu cau :
+ Pam bao ding hinh dang, kich thudc két cau.
+ Dam bao do clng va do 6n dinh.
+ Phai phang, khit nhim tranh m4t nu6c ximang.
+ Khong gay kho khan cho viéc théo 1ap, dat cot thép, ddm bé tong.
+ Hé gido, cot chong phai ké trén nén cing va ding kich dé diéu chinh
chiéu cao coOt chong.
— Lap véan khuon cot :
+ Ghép san 3 mat van khuon cot thanh hop.
+ X4c dinh tim cot, truc cot, vach chu vi cot 1én san dé dé dinh vi.
+ Long hop van khuon cot vao khung cot thép, sau dé ghép nét mat con
lai.
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+ Doéng gong cot: Gong cot gobm 2 thanh thép chit L ghép canh ngin ¢6
16 lu6n hai bulong. Gong dugc bo tri so le.
+ Doi kiém tra tim va do thang ditng cta cot.
+ Giang chong cot: ding hai loai gidng cOt.
— Phia dudi dung cédc thanh chong g6 hoac thép, mot dau ti 1én gong, 1 dau ti 1én
thanh g6 tua vao cdc moéc thép dudi san.
— Phia trén dung day neo c6 kich diéu chinh chiéu dai, mot dau méc vao méu
thép, dau con lai neo vao gong dau cot.
— Lap van khuon dam, san:
+ Lap dung hé gido PAL tao thanh hé gido v6i khoang cdch giita cdc dau
kich do xa g6 1a 1,2m
+ Gdc cac thanh xa g6 lén dau kich theo 2 phuong doc va ngang, chinh
kich dau gido, chan gido cho ding cao trinh d& van khuon.
+ Lap dat van ddy dam vao vi tri, diéu chinh cao do, tim c6t va dinh vi van
day.
+ Dung vén thanh dam, c¢6 dinh védn thanh bang cdc thanh nep va thanh
chong xién.
+ Dit véan san 1én hé xa gb va goi Ién van dam. Diéu chinh va ¢6 dinh van
san.
— Lap véan khuon céu thang :
+ Vén khuon cdu thang mdy duoc dung lap cung van khuon cot, thi cong
tlng tang.
+ Sau khi dung lap c6t thép cho 16i, tién hanh buoc céc con ké vao thép
doc.
+ Lap dung van khuon mat trong cua 16i truée, ding cac thanh nep bang
thép ong tao mit phiang cho vdn khuon. Ding cdc thanh chong giita hai
mat doi dién, dau cac thanh chong phai ty 1én cic 6ng nep.
+ Lap dung van khuon mat ngoai cta 16i. Ding cédc thanh 6ng nep cilng
van khuon ngoai nhim tao mat phang. Giit 6n dinh van khuon bing cic
thanh chong mot dau ty vao thanh nep, mot dau ty 1én cac méc thép trén
san.
+ Dé chong phinh cho 15i, dung céc bulong giang giit hai mat van. Bulong
c6 long mot 6ng nhua lam cit van khuon.
+ Kiém tra do thang ding clia van khuon bang may kinh vi, diéu chinh va
c6 dinh trude khi do bétong.
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3. Cong tac bé tong.

Vi diéu kién mat biang chat hep, khong c6 chd 1am bai dé nguyén vat liéu,
nén mua bétong thuong phdm tron sdn chd dén tir nha may trén 6 t0 chuyén
dung.

Pé van chuyén bétong lén cao ta dung cén truc thdp nhim ha gi4 thanh.
a. Nguyén tac chung:
Khi tién hanh d6 bétong can tuan theo nhitng nguyén tic chung:

+ Thi cong cot, dam, san toan khoi biang bétong thuong pham chd t6i chan
cong trinh bing xe chuyén dung, dé€ trdnh phan tdng cua bé tong thi khi van
chuyén thuing xe phai quay tir tir.

+ Thoi gian van chuyén va do, dam bétong khong vuot qua thoi gian bét
ddu ninh két cta vita xi mang sau khi tron. Do vay bétong van chuyén dén néu
kiém tra chat luong thay tot thi cho d6 ngay.

+ Tru6c khi d6 bétong can kiém tra lai kha niang 6n dinh cta van khuon,
kich thudc, vi tri, hinh dang va lién két cua cot thép.Vé sinh cot thép, van khuon
va céc 16p bétong do6 trude d6. Bac gido va cdc san cong tac phu tro cho thi cong
bétong. Kiém tra lai kha niang lam viéc clia cdc thiét bi nhu c4u thdp, ong voi voi,
dam dui va dam ban.

+ Phai tuan theo céc nguyén tic: Néu do bétong tir trén cao xudng phai d6
tlr chd sau nhat d6 lén, huéng dé tir xa lai gin, khong gidm dap lén chd bétong
da do.

+ D6 bétong dén dau thi tién hanh dam ngay dén d6. Vé6i nhing cau kién
c6 chiéu cao 16n thi phai chia cdc 16p dé d6 va dim bétong va cé phuong tién do
dé tranh bétong phan tang.

+ Panh moc cdc vi tri va cao do d6 bétong bang phuong phép thi cong
hoac bang dung cu chuyén dung.

+ D6 betong lién tuc, néu c6 mach ngimg thi phai dé ding quy dinh cho
dam chinh, dam phu, cot.

+ D0 bétong tir trén cao xudng bat dau tir chd cao nhit clia phuong tién
van chuyén vita bétong dén bé mat két cau < 2,5m

+ D6 bé tong thanh timg 16p: Thudc dién tich cin d6, dung tich, phuong
phép va tinh nang k¥ thuat cia dam.

Vi du: Pam tht cong h =10 + 15 cm
Pbam may: 3/41 cia dam
Pam ban: h I6p bétong cin d6 t6i da (20 +30cm)
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+ D6 16p vita bétong sau 1én 16p bétong trude sao cho 16p bétong trude
chua duoc ninh két va tinh chét co 1y ctia 2 16p bétong gan gidong nhau.
b. P6 bé tong cot, vach:
Duing vita bétong thuong pham, d6 bang can truc.
Trudéc khi d6 phai ti€n hanh don rira sach chan cot, ddnh son bé mit bétong cii
r6i méi do.
Tuéi nuée van khuon, do 16p vita, ximang nguyén chat, tranh rd chan cot
Bétong cot duoc d6 thong qua 6ng voi voi.
Bétong dugc dim bang dam dui, chiéu day méi 16p dim (20+40cm), ddm 16p sau
an xuong 16p truéc 5 + 10cm. Thoi gian dam tai 1 vi tri 50s, khi trong bétong c6
nuéc néi lén 12 duoc
Trong khi d6 bétong c6 thé c6 1+ 2 ngudi ding bia gb nhe vao van khuon ting
do nén chat ctia bétong.
c. Do bétong dam san:
Tru6c khi d6 bétong can danh diu cao do d6 bétong dam bao chiéu day san (vao
thép cot)
D6 betong vuodng géc v6i dam chinh theo cac phan doan di chia.
Phan doan da chia theo nguyén tic trdnh mach ngiing gidn doan trén dam chinh,
khi can thiét phai dimg gidn doan, phai dimg lai tai nhiing vi tri ¢6 luc cat Q nho.
So d6 6 co: dam dui
So d6 méi ngéi: dam ban Vi trf ddm di Vi trf dm ban

r: ban kinh tac dung ctia dam
@% ol T

d. Cong tac trac dia:

- Cong tac triac dia ¢6 1 vai trd dic biét quan trong bdi né quyét dinh do
chinh xdc clia cdc két cdu, cling nhu anh hudng truc tiép t6i do bén va 6n
dinh cta toan cong trinh

- Cong tac tric dia thudng dugc ti€én hanh & ddu va cu6i mbi cong tac dé
kiém tra do chinh x4c cua qua trinh thi cong va phuc vu cho cong tic ti€p
theo.

Thuc hién:
* Trdc dia xdc dinh tim, cot cia cot:
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- Sau khi d6 méng xong phai gidc lai tim, cot clia chan cot, ddnh ddu céc
dudng tim cot trén dai va ghi lai gid tri cot mit méng dé phuc vu cho cong
tdc 1ap dung van khuon va do bé tong cot

- Viéc xdc dinh trén duogc can ctt vao hé moc trac dia chudn duge gidc xung
quanh cong trinh. Thong qua 2 toa do0 dugc xac dinh thong qua hé ludi
tric dia chuin ngudi ta sé xéac dinh dugc tim va truc cot.

Tir mot cot da duoc x4c dinh chinh x4c tir moc chuin bing mdy kinh vi hoic
thudc thép x4c dinh cac tim va truc cot con lai.

- Dai vbi cac cot tang trén tir mat san nay dan lén mat san tang trén cac
duong truc tur d6 xac dinh duogc tim cot.

- Chiéu cao coOt duoc xac dinh thong qua c6t mat san

** Trdc dia cot san:

- Nguyén tic chung la din tir cdic moc chudn t6i cdc vi tri tir d6 ¢ thé dé
dang dat vao cot san, do vay ngudi ta ¢6 thé dan lén phan cot di do hoic
dan Ién cot thép cot da cho sdn tir d6 vach dugc cot ddy san nham phuc vu
cong tac d6 beé tong

- Sau khi ¢6 dugc c6t day san chinh xac dan c6t mat san 1én trén van khuon
tlr d6 cidm céc moc dé xdc dinh chiéu day san sau nay trong khi d6 bé tong

Chii y:

- Phai b4o vé cdc moc chuén that cin than khong dugc phép lam chiing bi
léch, di chuyén khoi vi tri cii

- Thiét bi trac dia phai dam bao do chinh xéc cao

- Nguoi thi cong, thuc hién phai c6 trinh do va phai c6 trach nhiém véi cong

viéc
4. Cong tac thao do van khuon.
Quy tac thdo d& van khuon: Lap sau, thdo trudc. Lap trude, thio sau.

— Chi thdo van khuon dam san 1 1an vi khéi lugng van khuon thanh dam
khong nhiéu 1dm va dé dam bao 6n dinh khong 1am anh hudng dén vén ddy sau
khi cau kién da du kha nang luc. Khi thao d& van khuon can tranh va cham vao
cac cu kién khac vi ldc nay cac cau kién ¢6 kha nang chiu luc con rat kém.

— Vén khuon sau khi thdo can xép gon gang thanh ting loai dé tién cho viéc
stra chita va st dung 6 cac phan khu khac trén cong trinh.

5. Cong tac bao duong bétong.

— Muc dich cua viéc bao dudng bétong 1a tao diéu kién thuan loi cho qua
trinh dong két cua bétong. Khong cho nude bén ngoai tham nhap vao va khong
lam méat nuGc bé mat.

SVTH: POAN XUAN TRUONG — XDL401 150



PO AN TOT NGHIEP NHA HOC KHOA NGOAI NGU TRUONG PHHP

— Bao dudng bétong cin thuc hién sau ca do tir 4—7 gid. Hai ngay dau thi
can tudi cho bétong 2gio /1 1an, cac ngay sau thua hon, tiy theo nhiét do khong
khi. Can giit 4m cho bétong it nhat 7 ngay. Viéc di lai trén bétong chi duoc phép
khi bétong dat cudng do 24kg/ cm?, tiic 1-2 ngay v6i mua kho, 3 ngay v6i mia
dong.

6. Cong tac xay.
a. Tuyén cong tac xay.

Cong tac xay tuong dugc tién hanh thi cong theo phuong ngang trong 1
tang va theo phuong ding doi véi cac tang

Pé dam bao ning suat lao dong cao clia ngudi thg trong sudt thoi gian 1am
viéc, ta chia doi tho xay thanh timg t6. Su phan cong lao dong trong cdc t6 do6
phai phtt hop véi doan can lam.

Trén mit bing xay ta chia thanh cdc phan doan, nhung khi di vao cu thé &
moi tuyén cong tic cho timg tho. Nhu vay sé phan chia déu dugc khoi lugng
cong tac, cic qud trinh thuc hién lién tuc, nhip nhang, lién quan chat ché véi
nhau. Xay dugc 1.5m thi dung dan gido nén ta chia lam 2 dot xay cadch nhau mot
ngay dé dam bao cudong do khoi xay.

b. Bién phap k¥ thuat.

- Cong tac xay tuong dugc chia thanh ting dot, c¢6 chiéu cao tur 0,8-
1,2m.Vé6i mot dot xay c6 chiéu cao nhu vay thi nang suat xay 1a cao nhat va
dam bao an toan cho khoi xay.

- Thuc t€ mit bing cong tac xay phan bo khic vé6i cong tdc BT, song dé don
gian ta van dua vao cac khu cong tac nhu doi véi cong tic BT. Cong tic xay
duoc thuc hién tir tang trét dén mai, hét phan doan nay dén phan doan khac.

- Cang day theo phuong ngang dé 1ay mat phang khoi xay.

- Dat doi ding dé tranh bi ngiéng, 16i 10m.

- Gach diing dé xay 1a loai gach ¢6 kich thuéc 105x220x65, Rn=75kg/cm?.
Gach khong cong vénh nut né. Trude khi xay néu gach kho thi phai tudi nuéc udt
gach, néu gach udt qua thi khong nén ding xay ngay ma dé kho mdi xay.

- Vita xay phai dam bao do6 déo dinh, phai dugc pha tron ding ti 16. Khong
dé vita lau qu4 2 gio sau khi tron.

- Khai xay phai dic, chic, phang va thang ding, tranh xay tring mach .

- Bdo dam gidng trong khoi xay theo nguyén tac 5 hang doc ¢6 1 hang
ngang.

- Mach vita ngang day 12mm, mach dung day 10mm.

- Khi ti€p tuc xay lén khoi xay budi hom trude cin phai chi § vé sinh sach

s€ mat khoi x4y va phai tudi nudc d€ dam bao su lien két.
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1.Thong ké khéi luong cong tac van khuon

- Khi xay néu ngiing khéi xay & gitta bic tudng thi phai chi y dé mo giut.
- Phai che mua ning cho cic bic tudng mdi xay trong vai ngy.

- Trong qué trinh x4y tudng can tranh va cham manh va khong dé vat liéu
l1én khoi xay vira xay.

- Khi x4y trén cao phai biac gido va c6 san cong tdc. Khong xay o trong tu
thé€ v6i nguoi vé phia trudc.
- T6 chitc xay: viéc t6 chic xay hop 1y s& tao khong gian thich hop cho tho
x4y, gidp tang nang suit va an toan lao dong. Moi tho xay ¢6 mot khong
gian goi la tuyén xay.

IV. THONG KE KHOI LUGNG CONG TAC:

Kich thide KLVK | TéngKL
SLCK
Tdng Tén cdu kién Dién | trong 1 | ciia moi
dai rong cao tich tang | loai CK VK cua
(m) (m) (m) (n’) cdi (n’) moi tang
Cot 300x500 05 | 03 | 42 | 1.68 40 | 67.200
Cot 220x300 03 | 022 | 42 | 1.05 44 | 46.200
Ban 3.6 1.8 6.48 2 12.96
thang1
BanCN | 3.98 | 1.58 6.29 2 12.58
Ban ) 338 | 1.95 659 | 2 | 13.18
Thang tilang2
DimCN | 398 | 022 | 035 | 1.39 2 2.78
con 402 | 01 | 03 | 1.21 2 2.42
1 thang] 1,662.074
con
thang2 | F02 | 01 03 | 1.21 2 2.42
2x65 | 75 | 022 | 0.65 | 4.88 20 | 97.500
i | 22x40 | 27 [ 022 | 04 | 1.08 40 | 43.200
22x40 2 022 | 04 | 080 17 | 13.600
22x35 39 | 022 | 035 | 137 8 10.920
Ol 75 | 39 2925 | 34 994500
n (:)2 2 3.9 7.80 17 | 132.600
03 27 | 39 10.53 17 | 179.010
04 2.1 3.9 15.75 2 31.500
Cot 300x500 05 | 03 | 36 | 144 56 | 80.640
2,3 Cot 220x300 03 | 022 | 3.6 | 090 14 | 12.600 | 1,634.354
Thang | Ban 36 | 1.8 6.48 2 12.96
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thangl
Bin CN | 3.98 1.58 6.29 2 12.58
Ban
thang? 3.38 1.95 6.59 2 13.18
Dam
CN 3.98 0.22 0.35 1.39 2 2.78
©on 402 | 01 | 03 | 121 2 2.42
thangl
con
thang2 4.02 0.1 0.3 1.21 2 2.42

22x65 7.5 022 | 0.65 4.88 20 97.500
22x40 2.7 0.22 0.4 1.08 40 43.200
22x40 2 0.22 0.4 0.80 17 13.600
22x35 3.9 0.22 | 0.35 1.37 8 10.920

o1 75 | 39 2925 | 34 |994.500

. 02 2 3.9 7.80 17 | 132.600
san 03 27 | 39 1053 | 17 | 179.010
O4 21 | 39 1575 | 2 | 31.500

Cot 250x400 0.4 0.25 3.6 1.26 56 70.560

Cot 220x300 0.3 0.22 3.6 0.90 14 12.600
Ban

3.6 1.8 6.48 2 12.96
thang1
BanC.N | 398 | 158 6.29 2 12.58
Ban
Thang | thang? 338 | 1.95 6.59 2 13.18
Dam
oN 398 | 022 | 035 | 1.39 2 278
4,5,6 con 402 | 0.1 0.3 1.21 2 242 | 1,609.154
thang2

22x65 7.5 022 | 0.65 4.88 20 97.500
22x40 2.7 0.22 0.4 1.08 40 43.200
22x40 2 0.22 0.4 0.80 17 13.600
22x35 3.9 022 | 0.35 1.37 8 10.920

dam

01 7.5 3.9 29.25 34 |994.500
o (:)2 2 3.9 7.80 17 | 132.600
03 2.7 3.9 10.53 17 1179.010
04 2.1 3.9 15.75 2 31.500
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2.Thong ké khoi luong cong tac bé tong:

Kich thudc thé | SECK | Théich | Tong v
. . trong 1 , 2 A
Tdng Tén cdu kién dai rong cao tich ting cua BT | ciia tdng

(m) (m) (m) (n?’) cdi (n’) (n?’)

Cot 300x500 0.5 0.3 4.2 0.50 40 20.160
Cot 220x300 0.3 0.22 4.2 0.23 44 10.164

Cau thang bo 7.58 3.6 0.1 2.73 2 543

22x65 7.5 0.22 | 0.65 1.07 20 | 21.450
dim 22x40 2.7 0.22 0.4 0.24 40 | 9.504
1 22x40 2 0.22 0.4 0.18 17 2.992 |211.226
22x35 3.9 022 | 0.35 | 0.30 8 2.402
01 7.5 3.9 0.1 2.93 34 |99.450
02 2 3.9 0.1 0.78 17 | 13.260
san 03 2.7 3.9 0.1 1.05 17 | 17.901
04 2.1 3.9 0.1 1.58 2 3.150
05 2 3.9 0.1 2.52 2 5.040

Cot 300x500 0.5 0.3 3.6 0.43 56 24.192
Cot 220x300 0.3 0.25 3.6 0.23 14 3.150

CAu thang bo 7.58 3.6 0.1 2.73 2 5.43

22x65 7.5 0.22 0.65 1.07 20 21.450
2,3 dam | 22x40 2.7 0.22 0.4 0.24 40 9.504 | 203.204
22x35 3.9 0.22 0.35 0.30 8 2.402

o1 75 | 39 | 01 | 293 | 34 |99.450

. 02 2 3.9 0.1 0.78 17 | 13.260
63 27 | 39 | 01 | 105 | 17 |17.901
O4 21 | 39 | 01 | 158 2 | 3.150

Cot 250x400 0.4 0.25 3.6 0.32 56 17.640
Cot 220x300 0.3 0.25 3.6 0.23 14 3.150

Cau thang bo 7.58 3.6 0.1 2.73 2 543

22X65 7.5 022 | 0.65 | 1.07 20 | 21.450
456 | 4u | 22x40 2.7 0.22 0.4 0.24 40 | 9504 |196.652

22x40 2 0.22 0.4 0.18 17 | 2.992

22x35 3.9 022 | 035 | 030 8 2.402

01 7.5 3.9 0.1 2.93 34 | 99.450

san 03 2.7 3.9 0.1 1.05 17 | 17.901

04 2.1 3.9 0.1 1.58 2 3.150
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3.Thong ké khoi luong cong tac cot thép:

Kich thuoc vie | Tite | Kb | SECK|KLCT Téng
\ o B A cho 1 6t c.thép | trong | loai ck KLCT |
Tang | Tén cdu kién dai | rong | cao ck thép cho I ] cho N tang
ck tang 1 tang
(m) | (m) | (m) | (m’) Jo (kg) | cai (kg) (kg)
1 2 3 4 5 6 7 8 9

Cot 300x500 | 0.5 | 0.3 42 | 0.50 2.5 98.91 40 | 3,956.00
Cot 220x250 | 0.25 | 0.22 | 42 | 0.23 3.5 63.47 | 44 | 2,792.559

Cau thang b | 7.58 | 3.6 0.1 | 2.73 2 428.42 1 214.211
22x65 | 7.5 | 0.22 | 0.65 | 1.07 1.5 126.29 | 20 |2,525.738
dam 22x40 | 2.7 | 022 | 04 | 0.24 2.5 46.63 40 | 1,865.160

1 2x40 | 2 | 022 | 04 | 0.24 2.5 47.10 17 800.700 | 20,740.642
22x35 | 3.9 | 0.22 | 0.35 | 0.30 3.5 82.51 8 660.059
01 75 | 39 | 0.1 | 2.93 22961 | 17 |3,903.413

02 2 39 0.1 | 0.78 61.23 17 | 1,040.910
san 03 27 | 3.9 0.1 | 1.05 82.66 2 165.321
123.64 | 12 | 1,483.650

[ PV (U

04 21 | 75 | 0.1 | 1.58

Cot 300x500 | 0.5 | 0.3 36 | 043 2.5 84.78 40 | 3,391.200
Cot 220x300 | 03 | 0.22 | 3.6 | 0.20 3.5 54.40 | 44 |2,393.622
Ciu thangbo | 7.58 | 3.6 0.1 | 2.73 2 428.42 1 214.211
22x65 | 7.5 | 0.22 | 0.65 | 1.07 1.5 |12629| 20 |2,525.738
dim 22x40 | 2.7 | 022 | 04 | 0.24 2.5 46.63 40 | 1,865.160
2,3 22x40 | 2 022 | 04 | 0.24 2.5 47.10 17 800.700 | 17,700.180
22x35 | 39 | 0.22 | 0.35 | 0.30 3.5 82.51 8 660.059
01 75 | 39 0.1 | 0.18 1.5 21.76 34 739.847
02 2 39 0.1 | 2.93 1 22961 | 17 |3,903.413
03 27 | 3.9 0.1 | 0.78 1 61.23 17 | 1,040.910
O4 2.1 39 0.1 | 1.05 1 82.66 2 165.321

Cot300x500 | 05 | 03 | 3.6 | 032 | 25 | 61.82 | 40 |2472.750
Cot220x300 | 03 | 022 | 3.6 | 020 | 35 | 5440 | 44 |2393.622
Ciuthangbo | 758 | 3.6 | 01 | 273 | 2 |42842| 1 | 214211
22x65 | 75 | 022 | 065 | 1.07 | 15 |12629| 20 |2.525.738
456 4 22040 | 27 [022] 04 [024 ] 25 [ 4663 | 40 |1865.160

2x40 | 2 | 022 | 04 | 024 | 25 | 47.10 | 17 | 800.700 | 16,781.730
22x35 | 39 | 022 | 035 | 030 | 35 | 8251 | 8 | 660.059
Ol | 75| 39 | 01 | 018 | 1.5 | 21.76 | 34 | 739.847
\ O | 2 | 39 | 01 | 293 | 1 |22961| 17 |3.903.413
M6 27139 [ o1 |078] 1 | 6123 | 17 |1,040910
04 | 21| 39 | 01 | 105 | 1 | 8266 | 2 | 165321
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4.Thong ké khoi luong cong tac xay tuong:

. A pai | | chieu | P | Thétich
Tdng Tén cdu kién (m) rong day (m) tich (m3)
(m2)
1 2 3 4 5 6 7
Tudng Bao 82.45 | 3.9 0.22 [321.56| 70.742
Sanh (1) 15 2 0.22 30 6.600
1-3 Tuong WC 15.6 2.1 0.11 32.76 3.604
Tuodng nganl | 157.50| 3.9 0.22 |1614.25( 135.135
Tudng ngan2 66 3.9 0.22 | 257.4 56.628
Tuong Bao 82.45 | 3.9 0.22 |321.56( 70.742
46 Tuong WC 15.6 3.9 0.11 60.84 6.692
Tuong nganl | 157.50| 3.9 0.22 |614.25| 135.135
Tudng ngan2 93.6 3.9 0.22 |365.04| 80.309
Mai Tuong bao che | 57.03 | 3.9 0.22 122242 48.932
5.Thong ké khoi luong cong tac trat tuong.
1 5 . Tén
L T g ST
Tdng Tén cdu kién dai réong | cao | tich [ ting loai tral; moi
tang
(m) (m) | (m) | (n’) cdi (m’) (m’)
1 2 3 4 5 6 7 8 9
Cot 300x500 0.5 03 | 42| 1.68 | 40 67.200
Cot 220x300 0.3 022 |42 ] 1.05 | 44 46.200
Ban
tha?lgl 3.6 1.8 6.48 2 12.96
BanC.N | 398 | 1.58 6.29 2 12.58
Ban 36 | 1.95 702 | 2 14.04
Thang Dt;r?lan?zN 398 | 022 |035] 139 | 2 278
1 . : : : : : 3,224.87
thang! 402 | 01 |03 1.21 2 2.42
thil‘;’lr; | 402 | o1 03] 121 | 2 2.42
22x65 75 022 |0.65| 488 | 20 97.500
G | 22x40 2.7 022 | 04 | 1.08 | 40 43.200
22x40 2 022 | 04 | 0.80 17 13.600
22x35 39 | 022 1035 1.37 8 10.920
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O1 75 39 o1 | 819 | 34 | 278.460
. 02 2 39 |01 ]2925 | 17 | 497.250
54 03 2.7 39 | 01| 7.80 | 17 | 132.600
O4 2.1 39 |01 | 1053 2 21.060
nggg 8245 | 39 [022]32156| 2 | 643.110
Tong | YOM8 | 1575 | 39 |022|61425| 2 |1,228500
ngan
Tuodng
W 156 | 39 |011]60.84 | 2 | 121.680
Cot 300x500 0.5 03 | 36| 144 | 40 | 57.600
Cot 220x300 03 | 022 | 36| 090 | 44 | 39.600
Ban
hangl | 6 1.8 6.48 2 12.96
BinC.N | 398 | 158 6.29 2 12.58
Ban 36 | 1.95 702 | 2 14.04
Than thang?
€ ' DamCN| 398 | 022 |035| 139 2 278
con 402 | 01 |03 121 2 2.42
thangl
con
hangz | 402 | 01 03] 121 2 2.42
22x65 | 75 | 022 |065| 488 | 20 | 97.500
23 | 22640 [ 27 17022 |04 108 | 40 | 43200 3,208.67
a 22x40 2 022 | 04 | 080 | 17 13.600
22x35 39 | 022 035 137 8 10.920
01 75 39 |01 | 819 | 34 | 278.460
an 02 2 39 |01 |2925 | 17 | 497.250
03 2.7 39 | 01| 7.80 17 132.600
O4 2.1 39 |01 1053 2 21.060
Tg;";g 8245 | 39 [022(32156| 2 | 643.110
Tong | WO | 1575 | 39 |022|61425| 2 |1,228.500
ngan
Tudng
W 156 | 39 |0.11] 6084 | 2 | 121.680
Cot 300x400 0.4 03 | 36| 126 | 40 | 50.400
Cot 220x300 03 | 022 | 36| 090 | 44 | 39.600
Ban 36 | 18 648 | 2 12.96
45.6 thangl 3.201.47
> Bin CN | 398 | 1.58 6.29 2 12.58 S
Thang =51
hangz | 36 | 195 7.02 2 14.04
DamCN | 398 | 022 |035]| 1.39 2 278
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con 402 | 01 |03 1.21 2 2.42
thangl
con
hang2 | 402 | 01 03| 121 | 2 2.42
2x65 | 75 | 022 [065] 488 | 20 | 97.500
i |22x40 [ 27 [ 022 [04 ] 1.08 | 40 | 43.200
22x40 2 022 | 04| 080 | 17 | 13.600
22x35 | 39 | 022 |035] 137 | 8 10.920
01 7.5 39 | 01| 819 | 34 | 278.460
S 02 2 39 |01 2925 17 | 497.250
03 27 | 39 o1 | 780 | 17 | 132.600
04 2.1 39 |01 ]1053]| 2 21.060
ng“o‘g 8245 | 39 [022|32156| 2 | 643.110
Tuong Tn‘g;g 1575 | 39 |022(61425| 2 |1,228.500
Tuong
W 156 | 39 |0.11] 6084 | 2 | 121.680

6.Thong ké khoi luong cong tac lat nén cua cac tang.

Kich thudge | .. | SLCK .. |Tong dién
ién Dién ] ,
Tang Tén cdu kién dai |rong | tich trozzg tich ”C}i cla
1 tang tang
(m) | (m) |(m?)| cdi | (m?) (m?)
1 2 3 | 4 6 7 8 9
01 75| 3.9 [29.25] 34 [994.500
. 02 2 [ 39780 17 [132.600
L] san 03 27139 [1053] 17 [179.010] 2240
04 21139 (819 2 16.380
01 751 3.9 [29.25] 34 [994.500
. 02 2 [ 39780 17 [132.600
2-3 | san 03 571 39 [1053] 17 [179.010] 200110
04 21139 (819 2 16.380
01 75| 3.9 [29.25] 34 [994.500
. 02 2 [ 39780 17 [132.600
4-5-6| san 03 27139 (1053 17 |179.010] 00110
04 2.1 39 (819 2 16.380
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7.Tinh khoi luwong cong tac lap cua:

Kich thuoc Dién tich | S6'luong | DT ldp cita
Tdng | Loai ciia | Chiéu dai | Chiéu cao | ldp cia 1 tdng ciia tdng
(m) (m) (m?) (chiéc) (m?)
1 2 3 4 6 5 7

3.0 2.1 6.3 20 126

Cira s6 1.5 1.5 2.25 6 13.5

13 1.3 1.3 1.69 2 3.38
1.5 2.1 3.15 16 50.4

Cua di 0.9 2.1 1.89 2 3.78

3.0 2.1 6.3 4 25.2

3.0 2.1 6.3 12 75.6

Cira s6 1.5 1.5 2.25 6 13.5

4-6 1.3 1.3 1.69 2 3.38
Cita di 1.5 2.1 3.15 31 97.65

0.9 2.1 1.89 2 3.78

V.CHON MAY THI CONG:

Chon may thi cong cong trinh gom:
+ May van chuyén lén cao: Can truc thap, mdy van thang.
+ May tron vita xay, trat.
+ Pam dui, dam ban.
+ Xe 0t6 van chuyén bé tong thuong pham
1.Chon can truc thap :

Ta c6 chiéu cao tong cong trinh 1325.8m, cot mat dat —0,45m so véi cot
mat nén £0,00m, vay téng chiéu cao nha tinh tir c6t mat dat 1a 26,25m chiéu cao
moi tang 1a 3,6 m Bé rong cong trinh 1a 12.2 m, chiéu dai cong trinh 1a 82.45m.
V6i dic diém trén ta chon cén truc thap loai ditng di chuyén dé van chuyén lén
cao vat liéu va d6 bé tong.

Chiéu cao nang cén thiét:

H,,. =h,+h, +hy,, +h

thung treo

h, =26,25 m;
h,, =1,5m (khoang céch an toan).
h

numg =1M (chiéu cao thiing do beé tong) .
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h,., = 1,5m (chiéu cao thiét bi treo buoc).

treo

H,,.=2625+15+1 +1,5=30,25 m.

2 2
- Tinh todn tam véi can thiét: Ryc. Ryc=V ¢

B : Bé rong cong trinh. B =1+a+b+2.bg.

Trong d6: 1  : Chiéu rong cdu lap. 1=25,2 m.
a : Khoang cach gitra dan gido va cong trinh. a =0,3 m.
bg :Bérong gido. bg =12 m.
b : Khoang cédch giita gido chong tGi truc quay can truc. b =

2,5 m.
= B=252+03+25+2.1,2 =304 (m).

L : Mot nira bé dai cong trinh. L =33,5/2+0,3+1,2=18,5 (m).

= Ryc = /€042 +1852 =36 (m).
- Khéi lugng mot 1an cau : Khoi luong cdu t6i da mot 1an cau 1a 4T. Qyc
=2 (D).

Dua vao cdc thong so trén ta chon loai cén truc thap loai KB 403
Céc thong soO ky thuat cta cén truc thap KB 403:

+ Chi€u dai tay can : 45,3 m.

+ Chiéu cao nang : 57 m.

+ Stic nang : 3,65 + 6 tan.

+ Tam véi : 42 m.

+ T6c d6 nang : 19 m/phuit.

+ To6c do di chuyén xe con : 15 m/phuit.

+ Téc do quay : 0,8 vong/phuit.

+ Kich thuéc than thap : 1,6x1,6 m.

+ Téng cong suat dong co : 44,8 kW.

+ Tu thé 1am viéc cta can truc : Di chuyén trén ray

*Tinh nang suat can truc thap
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Stir dung cong thic: N, = Q.n.k,

Trong dé:

N, : Nang suat ki thuat (m*/h)

Q: dung tich thiing dung vita (m’); Q=1.

n: S6 chu trinh d6 bé tong trong 1 gid n= ?—0

ct
k,: hé s6 phu thudc vao tdm véi clia can truc, thé hién kha dung siic truc :

K =% _0g9
35

T,.: 1a thoi gian mot chu trinh d6 bé tong duoc 14y bang phiit.
T.=T

nang

+T

trit bé tong *

+ T, +T

quay + Tméc + Tt

hio
T,, 14y trung binh bang 5 phit theo thuc té thi cong
N, :1,2.%.0,89:12,75m3 /h
Nang sudt st dung: N, = 8.N, k,, = 8.12,75.0,8 = 81,62 m’/ca; thod man yéu cdu

dé bé tong trong mot ca.

2. Chon may van thang nang vat liéu

Van thang dé van chuyén xi mang, vita xay, trat, gach...
— Vita xay: V = 25% khoi luong xay cua ting dién hinh
V=025x180.283=45.1 m’= g,=81.18T

— Tai trong cua vira xay, trat, gach xay, lat trong 1 ca :
g=381.18+54.8 + 151.3 +35.3 =322.58 T/ca

Vay chon loai van thang TP5(X935)

cO céc tinh nang k¥ thuat sau:

SVTH: POAN XUAN TRUONG — XDL401 161



PO AN TOT NGHIEP NHA HOC KHOA NGOAI NGU TRUONG PHHP

Cac thong so Don vi tinh Gia tri
Chiéu cao H m 50
Van téc nang vat m/s 7
Trong tai 16n nhat Q kG 500
tam véi m +3.5
Chiéu dai san van tai m 0.9
bién ap su dung \Y 380
Trong luong kG 5700

— Nang suét thang tdi : N = Q.n, k. .k,
Trong d6:Q=05T

n, : sO chu ky thuc hién trong 1 ca

n, = 3600.8/t, vOi t, =(2.5/V)+t,s +t ;5=334 s

= N =0,5x86,22x0,85=36,6 T/ca.

Nhu vay: chon 8 may van thang théa man yéu cau ve nang suét.
3.Chon may chon may tron vira xay, trat:

— Khoi luong vita xay, trat & tang 16n nhat:

+ Vita trat: V, = 30m’

+ Vita xay: V,=45.1m’

— Nang suat yéu cau : V=V,+V,=75.1 m’

Chon loai may tron vita SB — 133 c¢6 cac thong s6 k¥ thuat sau :

Céc thong sO Pon vi Gia tri
Dung tich hinh hoc 1 100
Dung tich xuat liéu 1 80
Toc do quay Vong/phut | 550
Cong suat dong co kW 4,0
Chiéu dai , rong ,cao m 1,12x0,66x1,0
Trong luong T 0,18
—Tinh nang suit may tron vita theo cong thiic:
N =V kng k.
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Trong d6: V,=0,6 .V, =0,6.100 = 60 lit

k,, = 0,85 hé so xuat liéu , khi tron vita lay k = 0,85

n,: sO mé tron thuc hién trong 1 gio : n,=3600/t,,.

Co ty= tysvaot LuonT tagra= 15 + 120 + 10=145 s = n, = 25
k= 0,8 h¢ so sir dung thoi gian

Vay N = 0,06x0,85x25x0,8 = 1,02 m’ /h

= 1 ca mdy tron dugc N = 8 x 1,02 = 8,16 m* vita/ca

Vay chon 9 may tron vita SB —133 dam bao nang suat yéu cau.

4.Chon may chon may dam dui cho cot:

— Khai lugng BT trong cot, 16i, dam & tang 16n nhét c6 gia tri
V=180.283m’/ca.

Chon may dam dui loai U50 c6 cac thong s6 ky thuat sau:

Cac thong s6 Pon vi Gia tri
Thoi gian dam BT S 30
Bén kinh tdc dung cm 30-40
Chiéu sau 16p dam cm 20-30
Ning sudt M3/h 3,15

— Nang suat dam dugc xac dinh theo cong thic:
N=2.k.r,>.A.3600/(t,+t,)
Trong do:
r,: Ban kinh anh hudng cua dam 1ay 0,3m
A: Chiéu day 16p BT can dam 0,25m
t,;: Thoi gian dam BT = t,=30s
t,: Thoi gian di chuyén dam tir vi tri nay sang vi tri khac 14y t,=6s
k: He s6 hitu ich 18y k= 0,7
Vay:N=2.0,7.0,3%.0,25.3600/(30+6) = 3,15 m’/h
—Nang suit cua mot ca lam viéc:
N =8.3,15.0,85 = 21,42 m*/ca = chon 9 c4i .
N = 192.78 > 180.283 m*/ca. Vay chon ddm dui thoa man.
— Pé dé phong hong hoc khi thi cong, ta chon 9 dam duii.
5. Chon may dam ban cho bé tong san:
Dién tich ctia ddm bé tong cin dam trong 1 ca I6n nhat 1a: S = 124,94 m?%/ca.
Ta chon mdy dam ban U7 ¢6 cac thong so k¥ thuat sau:
+Thoi gian dam bé tong: 50s
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+Bén kinh tic dung: 20 + 30 cm.
+Chiéu sau 16p dam: 10 + 30 cm
+Nang suat: 25 m*/h

Nang suit xac dinh theo cong thiic:

N=F.k.Jo. 3600
t,+i,
Trong do: F: Dién tich dam bé tong tinh bing m*

k: Hé s6 hitu ich = 0,6 + 0,85. Ta lay = 0,8
d: Chiéu day 16p bé tong can dam: 0,12 m
t,;: Thoi gian dam = 50s
t,: Thoi gian di chuyén tir vi tri nay sang vi tri khic = 7s
Vay: N =Fx0,8x0,12x3600/57 = 6,06F (m%/s)
Do khong c6 F nén ta khong xac dinh theo cong thitc nay duogc.
Theo bang cac thong s6 k¥ thuat ciia ddm U7 ta c6 nang sudt cha dam 1a 25m?/h.
Néu ta lay k=0,8 thi nang sudt may didm la: N=0,8.25.8=160 m®*/ca >
124,94m?/ca.
Chon may ddm ban U7 ¢6 nang suat 25 m?/ h.
Chon hai may d¢ phong hong héc khi thi cong.
6.Chon may dam dui cho bé tong san:
— Oto cho betong loai KAMAZ-SB-92B dung tich 6m°.
Céc thong sO nhu da tinh toan & phan ngam. Ta c6:
S6 chuyén xe trong mot ca: N=T.0,85/t,, =8.0,85.60/70 =5,8 .
S6 xe cho bétong: n=41,23/6.5,8 = 1,18 .chon 2 xe, chay 4 chuyén/ngay
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CHUONG 3:TIEN PO THI CONG

1. Vai tro cua ké hoach tién do trong san xuat xay dung.

Lap ké hoach tién do 1a quyét dinh truéc xem qua trinh thuc hién muc tiéu
phai lam gi, cach lam nhu thé nao, khi nao lam va ngudi nao phai lam céi gi.

K& hoach 1am cho céc su viéc ¢6 thé xay ra phai xdy ra, néu khong c6 ké
hoach ¢6 thé ching khong xay ra. Lap k& hoach tién do 1a su du bdo twong lai,
mic di viéc tién dodn tuong lai 12 khé chinh xéc, doi khi nim ngoai du kién cua
con ngudi, né c6 thé pha v& ca nhitng ké hoach tién do t6t nhat, nhung néu
khong c6 k& hoach thi su viéc hoan toan xay ra mot cach ngau nhién.

Lap k& hoach 1a diéu hét stic khé khan, doi hoi nguoi 1ap k€ hoach tién do
khong nhitng c6 kinh nghiém san xuat xay dung ma con c6 hiéu biét khoa hoc
du bdo va am tuong cong nghé san xudt mot cach chi ti€t, ty my va mot kién
thitc sau rong.

2. Co s6 va muc dich tinh toan:

a.Co s6 tinh toan:

- Cin cif theo yéu ciu cia t6 chic thi cong, tién do thuc hién cong trinh x4c dinh
nhu ciu can thiét ve vat tu, vat liéu, nhan luc, nhu ciu phuc vu.

- Can ct vao tinh hinh cung cap vat tu thuc té.

- Can ct vao tinh hinh thuc t€ vd mat bang cong trinh, bé tri cdc cong trinh phuc
vu, kho bai, trang thiét bi dé phuc vu thi cong.

b. Muc dich tinh toan:

- Tinh todn 1ap téng mit bang thi cong dé dam bdo tinh hop 1y trong cong tac to
chitc, quan 1y, thi cong, hop 1y trong day chuyén san xudt, tranh hién tuong
chong chéo khi di chuyén.

- Dam bao tinh 6n dinh va phi hop trong cong tac phuc vu thi cong, trdnh trudng
hop lang phi hay khong du dap tng nhu cau.

- b€ dam bao cédc cong trinh tam, cac bai vat liéu, cau kién, cdc may moc, thiét
bi duoc st dung mot cach tién 1gi nhat.

- D€ cu ly van chuyén 1a ngin nhat, s6 1an boc do 1a it nhat.

- Dam bao diéu kién vé sinh cong nghiép va phong chong chdy no.

3. Cac budc tién hanh.

a.Tinh khoi luong cac cong viéc.

- Trong mot cong trinh ¢6 nhiéu bo phan két cAu ma mdi bo phan lai ¢ thé c6
nhiéu qud trinh cong tic td hop nén (chang han mot két cau bé tong cot thép phai
c6 cac qua trinh cong tac nhu: dat cot thép, ghép van khuon, dic bé tong, bao
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dudng bé tong, thao d& cot pha...). Do d6 ta phai chia cong trinh thanh nhitng
khu vuc va phan tich thanh cdc qud trinh cong tdc can thiét d€ hoan thanh viéc
xay dung cac khu vuc d6 va nhat 1a dé c6 duoc ddy du cdc khoi luong can thiét
cho viéc l1ap tién do.
b. Co s6 khu vuc cong tac.
+ Khong chia theo phan khu ma thuc hién xen k& cac cong tic sao cho phu hgp
vGi mét bang cong tac va yéu cau ki thuat va tién do.
4. Thanh lap tién do.

Sau khi da x4c dinh duoc bién phép va trinh tu thi cong, da tinh todn duoc thoi
gian hoan thanh cdc qud trinh cong tac chinh Ia ldc ta c6 bat ddu lap tién do.
Chii y:
- Nhiing khoang thoi gian ma cac doi cong nhan phai nghi viéc ( né sé kéo theo
ca may moc phai ngiing hoat dong).
- S6 lugng cong nhan thi cong khong duoc thay déi qua nhiéu trong giai doan
thi cong.
- Viéc thanh 1ap tién do 1a lién két hop 1y thoi gian tig qué trinh cong tac va sap
x&p cho cdc t6 doi cong nhan cling mdy méc duoc hoat dong lién tuc.
5. Thé hién tién do.

Dé thé hién tién do thi cong ta c6 ba phuong 4n ( c6 ba cach thé hién ) sau:

+ So d6 ngang: ta chi biét vé mat thoi gian ma khong biét vé khong gian cua tién
do thi cong. Viéc dieu chinh nhan luc trong so d6 ngang gap nhiéu kho khan.
+ So d6 xién: ta c6 thé biét ca thong s6 khong gian, thoi gian cua ti€n do thi
cong. Tuy nhiésn nhugc diém 1a khé thé hién mot s6 cong viée, khé b tri nhan
luc mot cach diéu hoa va lién tuc.
+ So d6 mang: Tinh toan phic tap nhiéu cong stic mac du ¢6 rat nhiéu uvu diém.
Vé6i cong trinh nay, day la loai nha khung bé tong cot thép toan khdi cao tang
nén cong nghé thi cong tuong doi dong nhat, Tuy nhién mat bang coéng trinh nho
khong thé chia ra mot s6 luong t6i thiéu cdc phan doan thoa man diéu kién
m>=n+1 dé khong bi gidn doan trong t6 chitc mit bang, khoi luong cong trinh
khong dé day chuyén 1am viéc ¢6 hiéu qua.
Vi nhing 1i do trén day ta chon phuong phéip so d6 ngang dé t6 chiic thi cong
cong trinh va dugc tinh to4n va thé hién trong ban vé TC-03.

Tir s6 liéu thu duogc ta cé s6 cong nhan tap trung dong nhat trén cong truong
12 90 nguoi.

Tong s6 cong thuc hién 1a 31158 cong, thoi gian hoan thanh 13 309 ngay. Nhu
vay s0 cong nhan trung binh la 62 nguoi.

TA LAP BANG KHOI LUONG VA TRINH TU CAC CONG VIEC
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( £ A £ 51 | DPONIDINH | THE A
GIAI DOAN TUU TEN CONG VIEC ngﬁ'e W I (on e
1 | CHUAN B MAT BANG. 3 o |NC(10)
2 EP COC 3015 m 100 304 [NC(12)
3 | DAO DATMONG (MAY) 1145 | 3 [003 |3 o INC®)
4 | DAO VA SUA THU CONG 386 m3 (071 |8 o |NC(0)
5 | PHABETONG DAUCOC 745 | 31028 |4 o [NC(©)
6 | DOBETONG LOT 246 | 309 |3 o [NC(I0)
PHAN 7 | COTTHEP MONG 304 | + 625 |7 o INCQO)
NGAM 8 | GHEP VAN KHUON MONG 397 w2 | 288 |7 ¢ INC(14)
9 | DOBETONG MONG 832 | m3 (320 |1 o INC(0)
10 | DUONG HO BE TONG 7 o [NC@
11 | THAO VAN KHUON MONG 397 me 1038 |5 o [NC(10)
12 | LAPDATLANI 569 m3 288 |3 o NC(10)
13 | XAY MONG 45 m3 (003 [4 o INC(15)
14 | LAP DATLAN Il TON NEN) 243 w3 1288 |4 o INCU0)
15 | BETONG NEN 78.3 m3 211 [3 o INC(10)
16 | DATCOTTHEP COT 3.86 + 635 |7 o [NC(15)
17 | GHEP VAN KHUON COT 238 me 1038 |8 o [NC(0)
18 | DOBETONG COT 365 | m3 179 |4 o INC(20)
19 | THAO VAN KHUON COT 238 me (012 |4 o [NC(8)
20 | GHEP VAN KHUON DAM SAN, THANG BO | 646 m2 1038 |8 o [NC@30)
21 | DATCOTTHEP DAM SAN, THANG BO 994 | + [635 |8 o [NC(0)
22 | DO BE TONG DAM SAN, THANG BO 758 | =3 (0033 |1 o [NC@O)
23 | BAO DUONG BT 7 o [NC@)
TANG | 24 | THAO VAN KHUON KHONG CHIU LUC 136 m2 |02 |2 ¢ [NC(10)
! 25 | THAO VAN KHUON CHIU LUC 510 me 1012 |6 o [NC(15)
26 | XAYTUONG 87.8 m3 [1.92 | 11d [NC(15)
27 | DIEN NUOC (BUONG ONG) 5 o [NC(5)
28 | TRATTRONG 1911 m2 | 045 |7 o INC(15)
29 | OPTUONG LATNEN 416 me |045 |6 o NC(10)
30 | LAPCUA 187 n2 1025 |3 of INCW@)
31 | SON,BATRONG 1911 me 045 10d |NC(15)
32 | LAP DATTHIET B| SINH HOAT 5 o |NC(10)
33 | TRATNGOAI 272 me |02 |5 o [NC(I0)
34 | SON,BANGOAI 272 m2 [ 036 [3 o INC(10)
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35 | DATCOTTHEP COT 3.86 + 635 |7 o NC(15)

36 | GHEP VAN KHUON COT 238 me 038 |8 o INC(20)

37 | DO BETONG COT 365 | m3]179 |4 o4 Nceo

38 | THAO VAN KHUON COT 238 me (012 |4 o INC®)

39 | GHEP VAN KHUON DAM SAN, THANG BO | 646 me 038 |8 o INC(30)

40 | DATCOTTHEP DAM SAN, THANG BO 9.94 + 635 |8 o NC(0)

41 | PO BE TONG DAM SAN, THANG BO 758 | m3]0033|1 g NCGO)

TANG [ 22 | BAO DUONG BT 7 o Nc@
I 43 | THAO VAN KHUON KHONG CHIU LUC 136 me (012 |2 o INC(10)
44 | THAO VAN KHUON CHIU LUC 510 me (012 |2 gNC(15)

45 | XAYTUONG 87.8 m3 (192 119 NC(15)

46 | DIENNUSC (DUONG ONG) 5 o INC)

47 | TRATTRONG 1911 me (045 |7 o INC(15)

48 | OPTUONG LAT NEN 416 me 045 |6 o INC(10)

49 | LAPCUA 187 m2 (025 [3 ¢ Ncw

50 | SON,BATRONG 1911 me 045 [0y INC(15)

51 | LAP DAT THIET B SINH HOAT 5 o INC(10)

52 | TRATNGOAI 272 me |02 |5 o NC(10)

PHAN 53 | SON,BANGOAI 272 m2 |036 |3 o NC(10)
THAN 54 | DATCOTTHEP COT 3.8 + 635 |7 o Ncs)
55 | GHEP VAN KHUON COT 238 m2 (038 |8 o INC(20)

56 | DO BETONG COT 365 | m3]179 |4 4 NCQo)

57 | THAO VAN KHUON COT 238 me (012 |4 o INC®)

58 | GHEP VAN KHUON DAM SAN, THANG BO | 646 me 1038 [8 o INC(30)

59 | DATCOT THEP DAM SAN, THANG BO 9.94 + (635 |8 o NC(0)

TANG [ 60 | DG BE TONG DAM SAN, THANG BO 758 m3 (0033 [1 ¢ Nc@o)
Il o7 T8RO DUONG BT 7 o4 Nc@
62 | THAO VAN KHUON KHONG CHIU LUC 136 me (012 |2 o INC(10)

63 | THAO VAN KHUON CHIU LUC 510 me (012 |2 gNC(15)

64 | XAYTUONG 87.8 m3 (192 [119 NC(15)

65 | DIEN NUOC (BUONG ONG) 5 o INC(5)

66 | TRATTRONG 1911 me (045 |7 o INC(15)

67 | OPTUONG LAT NEN 416 m2 |045 |6 o INC(10)

68 | LAPCUA 187 m2 1025 [3 o NC@

49 | SON,BATRONG 1911 | mp P45 09 NC(5)

70 | LAP DAT THIET B SINH HOAT 5 o INC(10)

71 | TRATNGOAI 272 me (02 |5 o INC(10)

72 | SON,BA NGOAI 272 me 1036 |3 o [NC(10)
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73 | DATCOTTHEP COT 386 | t [635 |7 o [NC(15)

74 | GHEP VAN KHUON COT 238 me 038 |8 o INC(20)

75 | DOBETONG COT 365 | m3(179 |4 o Nceo)

76 | THAO VAN KHUON COT 238 m2 012 |4 o [NC®)

77 | GHEP VAN KHUON DAM SAN, THANG BO | 646 me 1038 |8 o INC@30)
TANG | 78 DAT COT THEP DAM SAN, THANG BO 904 | + [635 |8 o INCQO)
v 79 | DO BE TONG DAM SAN, THANG BO 75.8 m3 (0033 |1 ¢ [NC(30)
80 | BAO DUONG BT 7 o NC@

81 | THAO VAN KHUON KHONG CHIU LUC 136 me 1012 |2 o [NC(10)

82 | THAO VAN KHUON CHIU LUC 510 me 012 |2 ¢NC(15)

83 | XAYTUONG 87.8 m3 | 1.92 [114 [NC(15)

84 | DIEN NUGC (DUONG ONG) 5 o NC(5)

85 | TRATTRONG 1911 me | 045 |7 o INC(15)

86 | OPTUONG LATNEN 416 me | 045 |6 o [NC(10)

87 | LAPCUA 187 m2 1025 |3 o NC@)

88 | SON,BATRONG 1911 | m2 (045 100 NC(15)

89 | LAP DATTHIET BI SINH HOAT 5 ¢ INC(10)

90 | TRATNGOA 272 me |02 |5 o [NC(I0)

91 | SON,BA NGOAI 272 me 1036 |3 o INC(10)

92 | DATCOTTHEP COT 3.86 t 1635 |7 o [NC(15)

93 | GHEP VAN KHUON COT 238 me 038 |8 o INC(20)

94 | DOBETONG COT 365 | m3 1179 |4 o [NC©O)

95 | THAO VAN KHUON COT 238 me [012 |4 o [NC(@®)
TANG | 96 | GHEP VAN KHUON DAM SAN, THANG BO | a6 me 1038 |8 o INCE@O)
v 97 | DATCOTTHEP DAM SAN, THANG BO 9.94 t 635 |8 o INC(0)
98 | DO BE TONG DAM SAN, THANG BO 758 | 3 |0033|1 o [NC(30)

99 | BAO DUONG BT 7 o INC@

100 | THAO VAN KHUON KHONG CHIU LUC 136 me 012 |2 o INC(10)

101 | THAO VAN KHUON CHIU LYC 510 m2 1012 |2 gNC(15)

102 | XAYTUONG 87.8 m3 192 [114 [NC(15)

103 | DIEN NUSC (BUONG ONG) 5 d NCEG)

104 | TRATTRONG 1911 me | 045 |7 o [NC(15)

105 | OPTUONG LATNEN 416 me |045 |6 o [NC(10)

106 | LAPCUA 187 me 1025 |3 o INC@)

107 | SON,BATRONG 1911 | m2 (045 100 NC(15)

108 | LAP DAT THIET B SINH HOAT 5 ¢ NC(10)

109 | TRATNGOAI 272 me |02 |5 ¢ [NC(10)

110 | SON, BA NGOAI 272 me 1036 |3 o INC(10)
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111 | DATCOTTHEP COT 3.86 t 635 |7 o NC(U5)
112 | GHEP VAN KHUON cOT 238 m2 (038 |8 o NC(0)
113 | DO BE TONG COT 365 m3 1179 |4 o NCR0)

TANG [ 172 | THAO VAN KHUON COT 238 m2 (012 |4 o NC®)
Vi 115 | GHEP VAN KHUON DAM SAN, THANG BO 646 m2 (038 |8 o NC(30)
116 | DATCOT THEP DAM SAN, THANG BO 9.94 t 635 |8 o NCrO)
117 | DO BE TONG DAM SAN, THANG BO 75.8 m3 0033 |1 o INC(30)

118 | BAO DUONG BT 7 o NC©
119 | THAO VAN KHUON KHONG CHIU LUC 136 me (012 |2 o NCO0)
120 | THAO VAN KHUON CHIU LUC 510 m2 (012 |2 gNC(5)
121 | XAY TUONG 87.8 m3 [1.92 [11g NC5)

122 | DIEN NUSC (BUONG ONG) 5 o INC5)
123 | TRATTRONG 1911 me 045 |7 o INC(15)
124 | OP TUONG LAT NEN 416 me [045 |6 o NCOO)

125 | LAPCUA 187 m2 1025 |3 o INC@)

126 | SON, BA TRONG 1911 me2 045 [10g NC(5)
127 | LAP DAT THIET Bl SINH HOAT 5 o NC(10)
128 | TRATNGOAI 272 m2 (02 |3 o NC(15)
129 | SON, BANGOAI 272 m2 1036 [3 o NC(5)

131 | XAY THU HOI, CHAN MA| 7.8 m3 (192 B gNC®)

132 | CHEN XA GO THEP 215 md (025 |2 o NC@
R 133 | TRATTHU HOI .CHAN MAHQUETNUSC XM | 1149 | mp 026 |3 o NC(O)
P'\HAAA'l\I 134 | BA,SON NGOAI 11.49 me 036 [4 o NCOO)
135 | LANG MAI CO BDANH MAU m2 |045 [6 o INC(10)
136 | LOP MAITON MA MAU 416 t [012 |4 o NCAO)
137 | VESINH, BAN GIAO 4 o NC(10)
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CHUONG 4: THIET KE TONG MAT BANG XAY DUNG

1. Co so thiét ké

1.1. Mat bang hién trang vé khu dat xay dung

+ Nhu da gidi thiéu & phan dau(phan kién tric), khu dat xay dung c6 vi
nam sat mit dudng , rat thuan tién cho viéc di chuyén céc loai xe co, may moc
thiét bi thi cong vao cong trinh, va thuan tién cho viéc cung cap nguyén vat

liéu dén cong truong.

+ Mang ludi cap dién va nudc cua thanh phd di ngang qua ding sau
cong truong,dam bao cung cap didy du cdc nhu cau vé dién va nudc cho san
xudt va sinh hoat ctia cong truong.

+ Khu dat xay dung trén tao ra tir khu dat trong va mot phan pha do
cong trinh cii d€ 14y mat bang. Muc nuéc ngdm cdch mat dat tu nhién khoang
5m; mit bing dat kho, khong bun 1dy,do do6 cdc cong trinh tam c6 thé dat truc
tiép 1én trén nén dat tu nhién ma khong phai dung cdc bién phdp gia c6 nén(
ngoai trir duong giao thong).

1.2. Céc tai liéu thiét k€ to chitc thi cong

Thiét k€ tdng mat bing xay dung chi yéu 1a phuc vu cho qud trinh thi cong xay
dung cong trinh. Vi vay,viéc thiét k&€ phai dua trén cac so liéu, tai liéu vé thiét
ké t6 chic thi cong. & day, ta thiét k&€ TMB cho giai doan thi cong phin than
nén cdc tai liéu vé cong nghé va té chic thi cong bao gém:

+ Céc ban v& vé cong nghé:cho ta bi€t cdc cong nghé dé thi cong phan
than gém cong nghé thi cong bé tong dam san cot bang cén truc thap ... Tl céc s6
lieu ndy 1am co s& dé thiét k& noi dung TMB xay dung.Chang han nhu,Cong
nghé thi cong bé tong dam san do bé tong bang bé tong thuong pham.Vay trong
thiét k&€ TMB ta phai thiét ké tram tron bé tong thi cong cot, thi€t ké€ kho, tram
tron vita, kho bai gia cong van khuon, cot thép... N6i tém lai,cac tai liéu vé cong
nghé cho ta co sO dé xac dinh noi dung thiét k&€ TMB xay dung gém nhiing cong

trinh gi.
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+ Céc tai liéu vé t6 chic: cung cap so lieu dé tinh todn cu thé cho
nhitng noi dung cén thiét k&. D6 1a cdc tai liéu vé tién do; biéu d6 nhan luc cho
ta biét s6 lugng cong nhan trong cdc thoi diém thi cong dé thiét k€ nha tam va
cic cong trinh phu; tién do cung cip biéu do vé tai nguyén sur dung trong timng
giai doan thi cong d€ thiét k€& kich thu6c kho bai vat liéu.

+ Tai liéu vé cong nghé va t6 chic thi cong 1a tai lieu chinh, quan
trong nhat dé 1am co so thiét k€ TMB, tao ra mot hé thong cdc cong trinh phu
hop 1y phuc vu t6t cho qua trinh thi cong cong trinh.

1.3. Cac tai liéu khac
Ngoai cdc tai liéu trén, dé thiét k&€ TMB hop 1y, ta can thu thap thém céc tai
lieu va thong tin khéc, cu thé la:

+ Cong trinh nam trong thanh phd, moi yéu cau vé cung tng vat tu xay
dung, thiét bi mdy méc, nhan cong...déu duge dép ting ddy da va nhanh chéng.

+ Nhan cong lao dong bao gom tho chuyén nghiép ctia cong ty va huy
dong lao dong nhan réi theo timng thoi diém. TAt cd cong nhan hiu hét déu c6
nha trong thanh ph6 c6 thé di vé, chi & lai cong trudng vao budi trua. Can bo
quan 1y va cac bd phan khac ciing chi & lai cong truong mot nira s lugng.

2. Thiét ké TMB xay dung chung (TMB vi tri)

Dua vao s6 liéu can ctr va yéu cau thiét k€&, true hét ta can dinh vi cac cong
trinh trén khu dat dugc cép. Cac cong trinh can dugc bo tri trong giai doan thi
cong phan than bao gom:

+ Xdc dinh vi tri cong trinh: Dua vao mang ludi trac dia thanh phd, cdc
ban vé téng mat bing quy hoach; céc ban vé thiét k& clia cong trinh dé dinh vi
tri cong trinh trong TMB xay dung.

+ BO tri cac may moéc thiét bi: Mdy moc thiét bi trong giai doan thi
cong than gdom c6: May van thang, can truc thap, mdy tron vita,mdy tron bé
tong; may bom bé tong, xe van chuyén bé tong va hudng di chuyén cua ching.
Céac may trén hoat dong trong khu vuc cong trinh. Do d6 trong giai doan nay
khong dat mot cong trinh ¢6 dinh nao trong pham vi cong trinh, tranh can tré su

di chuyén, 1am viéc cia mdy.
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+ May bom bé tong va cdc xe cung cap bé tong thuong phdm dé cot
dam san phia sau cong trinh.

+ Tram tron bé tong,vira xay trat dat phia sau cong trinh gan khu vuc
bai cat, soi da va kho xi mang.

+ M4y van thang dat sat mép cong trinh gan bai gach kho van khuon
cot chong, kho thép

+ Can truc thdp dat canh cong trinh , ¢d thé di chuyén theo chiéu doc
cong trinh bang hé thong duong ray.

+ B0 tri hé thong giao thong: Vi cong trinh nam ngay sat mat dudng
16n,do d6 chi can thi€t k& hé thong giao thong trong cong truong. Hé thong
giao thong duoc bo tri xung quanh cong trinh.

+ B0 tri kho bai vat liéu, cau kién:

Trong giai doan thi cong phan than, céc kho bai cin phai b6 tri gdm cdc kho dé
dung cu mdy moc nho; kho xi mang, thép, van khuon ; cac bai cét, da soi,
gach.
Céc kho bai nay dugc dat ¢ phia sau bai dat trong, vira tién cho bao quan, gia
cong va dua dén cong trinh.C4ch ly v6i khu & va nha lam viéc dé trdnh anh
hudng do bui,0n, ban..B6 tri gin bé nudc dé tién cho viéc tron bé tong, vita.
+B0 tri nha tam:
Nha tam bao gom: Phong bdo vé, dit gan cong chinh; Nha 1am viéc cho can bo
chi huy cong truong; khu nha nghi trua cho cong nhan; cac cong trinh phuc vu
nhu tram y t€,nha an, phdong tdm,nha vé sinh déu duoc thiét k& diy du. Cac
cong trinh & va lam viéc dat cach ly v6i khu kho bai, huéng ra phia cong trinh
d€ tién theo ddi va chi dao qua trinh thi cong. Bo tri gan dudng giao thong cong
truong dé tién di lai.Nha vé sinh b6 tri cac ly véi khu &, lam viéc va sinh hoat
va dat & cuoi hudng gio.

+Thiét k€ mang luédi ky thuat:

Mang luéi k¥ thuat bao gom hé thong duong day dién va mang ludi duong ong

cap thoat nudc.
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Hé thong dién 14y tir mang luGi cdp dién thanh phd, dua vé tram dién cong
truong. T tram dién cong truong, bo tri mang dién dén khu nha &,khu kho bai
va khu vuc san xudt trén cong truong.

Mang lu6i cap nuéc 14y truc ti€p ¢ mang Iu6i cdp nuSc thanh pho dua vé bé
nude du trit clia cong trudong.Mac mot hé thong dudng 6ng dan nuée dén khu 6,
khu san xuat. Hé thong thoat nuéc bao gom thoat nuéc mua, thodt nudc thai
sinh hoat va nudc ban trong san xuat.

T4t ca cac noi thi€t k€ trong TMB xay dung chung trinh bay trén day duoc bo
tri cu thé trén ban vé kém theo.

3. Tinh toan chi tiét TMB xay dung
3.1. Tinh toan duong giao thong

- So do6 vach tuyén
Hé thong giao thong 1a duong mot chiéu bo tri xung quanh cong trinh nhu hinh
v€ sau. Khoang cach an toan tir mép duong dén mép cong trinh(tinh tir chan 16p
gido xung quanh cong trinh) 1a e=1,5m.

- Kich thuéc mat duong

1-1

7 % X ¥
ES S * B
7 3

| d ] c | b lcl d]|

Phan mé réng
dudng cong

b. bé mat dudng xe chay 1lan xe: b = 3,75(m)
c. bé rong I1€ dudng: ¢ = 1,25(m)
d. ranh thoat nuéc d = 0,5(m) l

Trong diéu kién binh thuong, véi duong mot lan xe chay thi cac thong s6 bé rong
ctua duong 1ay nhu sau.
Bé rong duong: b =3,75 m.
Bé rong 1€ duong: c=2x1,25=2,5 m.
Bé rong nén duong: B= b+c=6,25 m.
Bén kinh cong cua duong & nhiing chd géc 1ay l1a: R=15 (m).Tai cic vi
tri nay, phan mo rong cua duong lay 1a a=1,5m.
b6 doc mat duong: i= 3%.

- K&t ciu duong
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San va dadm k§ mat dat, sau dé giai mot 16p cat dayl15-20cm, dam k§ xé&p da
hoc khoang 20-30cm trén da hoc dai da 4x6cm, dam k¥ trén dai da mat.
3.2. Xac dinh khoi luong vat liéu du trir

a. Khoi luong xi miang can dung trong 1 tang.

Xi mang dung cho viéc tron bé tong thi cong cot, tron vira xay va trat( vi bé

tong dam, san d6 bang bé tong thuong pham).
+ Khoi lugng tudng xay mot tang 16n nhat la: 270.43 (m?).
Theo dinh mitc xay dung d6i v6i 1 m? tuwdng cén c6:
Gach: 550 vién/l m® tuong
Vita: 0,29 m’/1 m® tuong

Xi mang: 213,02 kg/l m® vita

Catvang: 1,15 m’/1 m? vita
Khoi lugng vita xay la: 270,43x0,29 = 78,42(m?).
Khoi lugng xi mang can dung xay tuong:78,42x213,02=16705 (kG).
Khoi luong cét can dung: 78,42x1,15 = 90,2 (m?)

Khoi lugng gach can dung: 550x270,43= 148736.5 (vién)

+ Khoéi luong bé tong 16n nhat 1a: 167.53 (m?).
Theo dinh mitc xay dung d6i v6i 1 m? bé tong PC 30 mac 200 can c6:
Xi méng: 410 kG/1m’ bé tong
Cat vang: 0,362 ni’/1n’ bé tong
Dd dam: 0,831 m’/1nm’ bé tong
Khoi lugng xi mang can dung: 167,53 x 410 = 68687 (kG)
Khoi luong cét can dung: 167,53x 0,362 = 60,65 (m?)
Khoi luong dd dam can ding:167,53 x 0,831 = 139,2 (m?)

+ Khoi lugng vita trat 16n nhat:3806,2x0,02=76 (m?)
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Theo dinh mitc xay dung d6i v6i 1 m? vita trdt cin c6:
Xi mang: 230 kG/ In’ vita
Cdt: 1,12 n?’] Im’ vita
Khéi luong xi mang can dung: 76x230 = 17480 (kG)
Khoi luong cat can dung: 76x1,12 = 85,12 (m?)

Vay:Lugng xi mang can dung la:
Gy =16705 +68687 + 17480 =102872 (kG)=102,87T
- Khai lugng thép can dung
Tong khoi lugng thép cho cong tac cot ddm san ting motla: 17565 (kG).
- Khoi luong van khuon can dung:
Téng khéi luong van khuon ting mot: 1577,2(m?)
- Khéi luong cét du trir: 90,2+60,65+85,12=236 (m?)
_ Khéi luong d4 dam: 139,2 (m®)
- Khai luong gach xay tuong: 148736 (vién)
b. Dién tich kho bai:
+Dién tich kho xi mang yéu cau:
Dién tich kho bai yéu cau dugc xac dinh theo cong thic sau:

D
Sy =2 (m?).
Xm d . ( )

Trong d6:d, _:lugng vat liéu xi mang dinh miic chita trén 1m? dién tich kho.

Tra bang ta c¢6: d_=1,3 T/m*.

13
+Dién tich kho thép yéu cau:
Tacé: d=3,7 Tan/m>
17,565 2
S, ==—""=42 (m").
V=57 (m")

Kho thép phai 1am c¢6 chiéu dai du 16n dé dat cac thép cay.(1 > 11,7 m).
+Dién tich kho van khuon yéu cau:

Tacé: d,=1,8 m?*/m?.
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=S, 18772 _gg5 (m?).
18
+Dién tich bai cat yéu cau:
Tacé:  d=3 m’/m’.
= =%6 =786 (m?).

+Dién tich bai gach yéu cau:
Tacé:  d,=700 vién/m”.
_ 1487365

:>Sg
700

=212 (m?).

+Dién tich cac xudng gia cong van khuon, cot thép:
- Dién tich kho (xu6ng) chia cot thép 1a 45 m? véi chiéu dai phong 13 15m.
-Dién tich xudng gia cong van khuon 14y 1a : 40 m?.
+Kho dé chia céc loai dung cu san xudt ,thiét bi mdy méc loai nhé nhu mdy
bom, may han, mdy dim... 1dy dién tich 12 60m*.
3. Tinh toan nha tam:
a. Xac dinh dan so cong truong:
Dién tich xay dung nha tam phu thudc vao dan s6 cong truong. O day, tinh cho
giai doan thi cong phan than.
Téng s6 ngudi 1am viéc & cong trudng xdc dinh theo cong thitc sau:
G =1,06( A+B+C+D+E).
Trong do:

A=N,: la quan s6 lam viéc truc ti€p trung binh & hién truong: N, =

N..t .
L =64 (nguoi).

2t
B: s0 cong nhan lam viéc & cac xuong san xudt va phu trg: B=k%.A.
V6i cong trinh dan dung trong thanh pho 14y : k= 25% =B = 25%.64=16
(nguoi).
C: s0 can bo k¥ thuat & cong truong;
C=6%(A+B) =6%(64+16) = 4,8; 1ay C=5nguoi.

D: s6 nhan vién hanh chinh :
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D=5%(A+B+C) = 5%(64+16+5) = 4 (nguoi).
E: s6 nhan vién phuc vu:
E= s%(A+S+C+D) = 4%(64+16+5+4) = 4 (nguoi).
Songuoi lam viéc ¢ cong trudng:
G= 1,06(64+16+5+4+4)=94 (nguoi).
b. Dién tich yéu cau cta cac loai nha tam:
Dua vao s6 ngudi & cong trudng va dién tich tieu chuén cho cac loai nha tam, ta
xac dinh dugc dién tich cta cac loai nha tam theo cong thic sau:
S,=N; .[S].
Trong d6: N;: S6 ngudi st dung loai cong trinh tam i.
[S];: Dién tich tiéu chuén loai cong trinh tam i, tra bang 5.1-trang
110, sach Téng mat biang xay dung-Trinh Quéc Thang.
+Nha nghi trua cho cong nhan:
Tiéu chuin: [S] = 3 m?/ngudi.
S6 ngudi nghi trua tai cong truong N= 50%.G=50%=47 nguoi.
= S, =47x43 = 140 m*.
+Nha lam viéc cho can bo:
Tiéu chudn: [S] = 4 m*/ngudi.
= S, =5x4 =20 m*.
+Nha an:
Tiéu chudn: [S] =1 m*/ngudi.
= S, =47x1 =47 m*.
+Phong y té:
Tiéu chuin: [S] = 0,04 m*/ngudi.
= S, = 94x0,04 = 3,76 m*.
+Nha tdm: Hai nha tam véi dién tich 2,5 m*/phong.
+Nha vé sinh:Tuong tu nha tim, hai phong véi 2,5 m?/phong.
4. Tinh toan cap nudéc:
a. Tinh toan luu luong nudc yéu cau:

Nudc dung cho cac nhu cau trén cong truong bao gom:
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-Nuéc phuc vu cho san xuét
-Nudc phuc vu cho sinh hoat & hién truong.
-Nudc cttu hoa.

+Nudc phuc vu cho san xuét: luu luong nuéc phuc vu cho san xuéat tinh theo

n

XA
ong thir : =1,2. 2 kg (/s).
cong thiic sau Q, 5.3600 g /s)

Trong d6: A, :luu luong nudc tiéu chudn cho mot diém san xuét dung nuéc thi
i(I/ngay).
O day, cdc diém san xudt ding nudc phuc vu cong tic tron vita tiéu chudn binh
quan : 200-4001/ngay
lay A, =300 I/ngay.

kg: Hé s6 st dung nuGc khong diéu hoa trong gio. K=2,5.

300
8.3600

=Q,=1.2. 25=0,03125 (I/s).

+Nudc phuc vu sinh hoat & hién trudng: G6m nuGe phuc vu tadm rita, dn udng,

xac dinh theo cong thic sau:

N,..-B
= " kg (I/s).
Q, 83600 g (I/s)
Trong d6: N, : sO ngudi 16n nhat lam viéc trong mot ngay & cong truong:
N,..x=272 (nguoi).

B: Tiéu chuin ding nudc cho mot ngudi trong mot ngay & cong
truong,

lay B=20 I/ngay.

kg: Hé s0 st dung nuéc khong di€u hoa trong gio. K=2.

272.20
8.3600

=Q,= 2=0377 (I/s).

+Nudc cuu hoa: Vi quy mo cong truong nho, tinh cho khu nha tam cé bac
chiu Itra dé chdy, dién tich bé hon 3000m?
= Q; =10 (1/s).

Luu luong nuée téng cong can cap cho cong trudng xdc dinh nhu sau:
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Ta c6: ZQ =Q,+Q, =0,03125+0,377=0,409 (I/s) < Q;=10 (I/s).
Do d6: Q, = 70%( Q, + Q)+ Q,=0,7.0,409+10=10,286 (I/s).

Vay: Q; =10,286 (I/s).

b. X4ac dinh duong kinh éng dan chinh:

Puong kinh 6ng dan nuéc duoch xac dinh theo cong thiic sau:

oo [49
7.v.1000
Trong d6:Q, =10,286 (1/s):luu lugng nudc yéu cau.

V:van toc nude kinh t€, tra bang ta chon V=1m/s.
p= 410286 41935 ().
7.1.1000

Ong dan chinh din nuéc tir mang luéi cdp nudc thanh phd vé bé nuéc du trit

chon D= 12 cm.

cua cong truong. Tir d6 dung bom cung cap cho timg di€ém tiéu thu nudc trong
cong truong.

5. Tinh toan cap dién:

a. Cong suat tiéu thu dién cong truong:

bién dung trong cong trudong géom cé cac loai sau:

+Cong suit dién tiéu thu truc ti€p cho san xuat:

oo 2P (kw),

' cosg
Trong d6:P,:Cong suit danh hiéu cta cac may tiéu thu dién truc ti€p: & day, su
dung mdy han dién 75KG dé€ han thép c6 cong suat P,=20 KW,
K,:Hé s6 nhu cau dung dién ,v6i may han, K, =0,7

Cos: Hé s6 cong suat: Cosp =0,65.

= p :Q7—£):2l54 (KW).

+Cong suat dién dong luc:

o 2 KR kw,
> cosp
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Trong do6: P,: Cong suat danh hiéu ctia cac may tiéu thu dién truc tiép
K,: Hé s6 nhu cau dung dién
Cos@: Hé sO cong suat
-Tram tron bé tong 2501: P = 3,8KW; K= 0,75 ; Cos¢p = 0,68.
-bBam dui hai cai: P= 1KW; K= 0,7 ; Cos¢ = 0,65.
-DBam ban hai cai: P=1KW; K=0,7 ; Cosp = 0,65.

= pr 38075 4107 oo (KW).
068 065

+Cong suat dién dung cho chiéu sang & khu vuc hién truong va xung quanh
cong truong:
Py =Y K,.p, (KW).
Trong d6:P,: Cong suat tiéu thu ting dia diém.
K,: Hé s6 nhu cau dung dién .
O day gém:
-Khu vuc cong trinh: P =0,8.811,5=649 W =0,649KW; K=1 .
-Dién chiéu sang khu vuc kho bai:
tong cong: 323 m>,
= P=323.0,5=161,5W=0,162KW; K= 1.
-Dién chi€u sang khu vuc xudng san xuat:
tong cong: 85 m?
= P=85.18=1530W=1,53KW; K= 1.
-Pudng giao thong: tong cong chiéu dai 1a 140m=0,14 Km
= P=0,14.2,5=0,35KW; K= 1.
Vay ta co:
= pr=0,649+0,162+1,53+0,35=2,691 (KW).
Vay téng cong suat dién can thiét tinh todn cho cong truong 1a:
P'=1,1(pt+p; + pH)=1,1(21,54+8,5+2,691) = 36 KW.
b. Chon may bién ap phan phoi dién:

+Tinh cong suat phan khang:
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P

_ t
CoSQy,

t

Trong d6:hé s6 cos,, tinh theo cong thic sau:

cos > P'.cosg,
Py = T
Pi
COSgr, = (21,54.0,65+ 2,85.0,68+ 2,8.0,65+ 36) ~085

(21,54 +2,85+2,8+36)

t

36
= 0 =— =423 (KW).
Q=1ss (KW)

+Tinh todn cong suét biéu kién:

S, =+/P? +QZ =/36% +42,32 =555(KVA).

+Chon may bién thé:
V6i cong truong khong 16n , chi can chon mot may bién thé ;ngoai ra dung mot

mdy phat dién diezen dé cung cap dién lic can.

May bién ap chon loai c6 cong suit: S 20—178t = 80 (KVAO.

Tra bang ta chon loai mdy c6 cong suat 100 KVA.
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BANG KET QUA NOI LUC

Frame Station OutputCase P V2 M3

Text m Text KN KN KN-m
COT1 0 TT -235.085 0.039 0.062
COT1 2.1 TT -235.085 0.039 -0.0205
COT1 4.2 TT -235.085 0.039 -0.103
COT1 0 HT1 -68.217 -0.341 -0.448
COT1 2.1 HT1 -68.217 -0.341 0.267
COT1 4.2 HT1 -68.217 -0.341 0.9821
COT1 0 HT2 -43.523 0.3 0.4142
COT1 2.1 HT2 -43.523 0.3 -0.2152
COT1 4.2 HT2 -43.523 0.3 -0.8447
COT1 0 GT 258.903 31.97 54.3906
COT1 2.1 GT 258.903 21.635 -1.8947
COT1 4.2 GT 258.903 11.301 -36.4783
COT1 0 GP -259.401 -29.363 -52.5416
COT1 2.1 GP -259.401 -21.612 0.9813
COT1 4.2 GP -259.401 -13.86 38.227
COT2 0 TT -1328.14 13.042 36.6889
COT2 2.1 TT -1328.14 13.042 9.2999
COT2 4.2 TT -1328.14 13.042 -18.089
COT2 0 HT1 -275.449 -1.233 -3.3425
COT2 2.1 HT1 -275.449 -1.233 -0.7524
COT2 4.2 HT1 -275.449 -1.233 1.8376
COT2 0 HT2 -299.272 6.708 18.8367
COT2 2.1 HT2 -299.272 6.708 4.7493
COT2 4.2 HT2 -299.272 6.708 -9.338
COT2 0 GT -77.258 -90.422 -175.2042
COT2 2.1 GT -77.258 -90.422 14.6819
COT2 4.2 GT -77.258 -90.422 204.5679
COT2 0 GP 77.718 90.405 175.1768
COT2 2.1 GP 77.718 90.405 -14.6745
COT2 4.2 GP 77.718 90.405 -204.5259
COT3 0 TT -1382.741 13.213 18.5381
COT3 2.1 TT -1382.741 13.213 -9.2084
COT3 4.2 TT -1382.741 13.213 -36.9549
COT3 0 HT1 -322.795 -1.565 -1.9912
COT3 2.1 HT1 -322.795 -1.565 1.2958
COT3 4.2 HT1 -322.795 -1.565 4.5827
COT3 0 HT2 -332.712 6.865 9.5274
COT3 2.1 HT2 -332.712 6.865 -4.8887
COT3 4.2 HT2 -332.712 6.865 -19.3048
COT3 0 GT 20.936 89.536 203.3161
COT3 2.1 GT 20.936 89.536 15.2915
COT3 4.2 GT 20.936 89.536 -172.7331
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COT3 0 GP -20.425 -89.549 -203.3527
COT3 2.1 GP -20.425 -89.549 -15.2999
COT3 4.2 GP -20.425 -89.549 172.7529
COT4 0 TT -284.639 0.21 0.6263
COT4 2.1 TT -284.639 0.21 0.1863
COT4 4.2 TT -284.639 0.21 -0.2538
COT4 0 HT1 -106.865 -0.672 -1.8471
COT4 2.1 HT1 -106.865 -0.672 -0.4352
COT4 4.2 HT1 -106.865 -0.672 0.9768
COT4 0 HT2 -73.097 0.456 1.2783
COT4 2.1 HT2 -73.097 0.456 0.3201
COT4 4.2 HT2 -73.097 0.456 -0.638
COT4 0 GT -202.581 -13.651 -37.6373
COT4 2.1 GT -202.581 -21.403 -0.8307
COT4 4.2 GT -202.581 -29.154 52.2532
COT4 0 GP 202.108 11.095 35.8963
COT4 2.1 GP 202.108 21.429 1.7452
COT4 4.2 GP 202.108 31.764 -54.1075
COT5 0 TT -208.963 -0.81 -0.783
COT5 1.8 TT -208.963 -0.81 0.6758
COT5 3.6 TT -208.963 -0.81 2.1346
COT5 0 HT1 -38.041 -0.068 -0.644
COT5 1.8 HT1 -38.041 -0.068 -0.5218
COT5 3.6 HT1 -38.041 -0.068 -0.3996
COT5 0 HT2 -55.951 -0.353 0.1346
COT5 1.8 HT2 -55.951 -0.353 0.7698
COT5 3.6 HT2 -55.951 -0.353 1.4049
COT5 0 GT 166.484 30.151 42.6493
COT5 1.8 GT 166.484 20.257 -2.7176
COT5 3.6 GT 166.484 10.362 -30.2743
COT5 0 GP -166.857 -27.662 -41.1253
COT5 1.8 GP -166.857 -20.241 1.9879
COT5 3.6 GP -166.857 -12.82 31.7425
COT6 0 TT -1078.289 31.246 54.302
COT6 1.8 TT -1078.289 31.246 -1.9414
COT6 3.6 TT -1078.289 31.246 -58.1847
COT6 0 HT1 -249.265 7.248 19.519
COT6 1.8 HT1 -249.265 7.248 6.4731
COT6 3.6 HT1 -249.265 7.248 -6.5728
COT6 0 HT2 -213.323 6.432 4.6782
COT6 1.8 HT2 -213.323 6.432 -6.8989
COT6 3.6 HT2 -213.323 6.432 -18.4761
COT6 0 GT -38.664 -74.284 -136.456
COT6 1.8 GT -38.664 -74.284 -2.7456
COT6 3.6 GT -38.664 -74.284 130.9649
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COT6 0 GP 39.002 74.287 136.4457
COT6 1.8 GP 39.002 74.287 2.7297
COT6 3.6 GP 39.002 74.287 -130.9864
coT7 0 TT -1131.687 31.735 59.6503
coT7 1.8 TT -1131.687 31.735 2.5278
coT7 3.6 TT -1131.687 31.735 -54.5947
coT7 0 HT1 -278.565 7.063 5.5641
coT7 1.8 HT1 -278.565 7.063 -7.15
coT7 3.6 HT1 -278.565 7.063 -19.8641
coT7 0 HT2 -252.014 6.205 19.0361
coT7 1.8 HT2 -252.014 6.205 7.868
coT7 3.6 HT2 -252.014 6.205 -3.3001
coT7 0 GT 9.682 72.983 128.0093
coT7 1.8 GT 9.682 72.983 -3.3597
coT7 3.6 GT 9.682 72.983 -134.7287
coT7 0 GP -9.268 -72.979 -127.9875
coT7 1.8 GP -9.268 -72.979 3.3751
coT7 3.6 GP -9.268 -72.979 134.7378
COT8 0 TT -246.593 -0.322 -1.1093
COT8 1.8 TT -246.593 -0.322 -0.5296
COT8 3.6 TT -246.593 -0.322 0.05
COT8 0 HTI -66.014 -0.252 0.4515
COT8 1.8 HT1 -66.014 -0.252 0.9055
COT8 3.6 HTI -66.014 -0.252 1.3595
COT8 0 HT2 -81.011 -0.58 -2.0887
COT8 1.8 HT2 -81.011 -0.58 -1.0445
COT8 3.6 HT2 -81.011 -0.58 -0.0003631
COT8 0 GT -137.501 -12.65 -31.6838
COT8 1.8 GT -137.501 -20.071 -2.2347
COT8 3.6 GT -137.501 -27.493 40.5728
COT8 0 GP 137.123 10.193 30.2132
COT8 1.8 GP 137.123 20.087 2.9614
COT8 3.6 GP 137.123 29.982 -42.1008
COT9 0 TT -172.25 -2.032 -3.5005
COT9 1.8 TT -172.25 -2.032 0.1563
COT9 3.6 TT -172.25 -2.032 3.813
COT9 0 HT1 -49.72 -0.374 0.0616
COT9 1.8 HT1 -49.72 -0.374 0.7345
COT9 3.6 HT1 -49.72 -0.374 1.4074
COT9 0 HT2 -22.025 -0.463 -1.5082
COT9 1.8 HT2 -22.025 -0.463 -0.6751
COT9 3.6 HT2 -22.025 -0.463 0.158
COT9 0 GT 96.981 25.049 32.612
COT9 1.8 GT 96.981 14.369 -2.864
COT9 3.6 GT 96.981 3.69 -19.117
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COT9 0 GP -97.462 -22.379 -31.0131
COT9 1.8 GP -97.462 -14.369 2.0604
COT9 3.6 GP -97.462 -6.359 20.7159
DAMI 0 TT 0.85 14.967 -0.68
DAMI1 1 TT 0.85 19.557 -17.9422
DAMI 2 TT 0.85 24.147 -39.7945
DAMI1 0 HT1 -0.273 -13.596 -1.626
DAMI1 1 HT1 -0.273 -1.596 5.9697
DAMI 2 HT1 -0.273 10.404 1.5655
DAMI1 0 HT2 0.653 12.428 0.9793
DAMI1 1 HT2 0.653 12.428 -11.4487
DAMI1 2 HT2 0.653 12.428 -23.8767
DAMI1 0 GT -18.85 92.419 79.1276
DAMI1 1 GT -18.85 92.419 -13.2916
DAMI1 2 GT -18.85 92.419 -105.7109
DAMI1 0 GP 13.802 -92.543 -79.3522
DAMI1 1 GP 13.802 -92.543 13.191
DAMI1 2 GP 13.802 -92.543 105.7342
DAM2 0 TT 19.054 -127.494 -134.6682
DAM2 3.75 TT 19.054 -27.857 156.6141
DAM2 3.75 TT 19.054 27.793 156.6141
DAM2 7.5 TT 19.054 127.431 -134.4317
DAM2 0 HT1 8.208 0.8 -1.6648
DAM2 3.75 HTI 8.208 0.8 -4.6665
DAM2 3.75 HT1 8.208 0.8 -4.6665
DAM2 7.5 HT1 8.208 0.8 -7.6682
DAM?2 0 HT2 0.376 -58.04 -61.1895
DAM2 3.75 HT2 0.376 -15.853 77.3605
DAM2 3.75 HT2 0.376 15.117 77.3605
DAM2 7.5 HT2 0.376 57.305 -58.4301
DAM2 0 GT -2.711 53.826 200.4581
DAM2 3.75 GT -2.711 53.826 -1.389
DAM?2 3.75 GT -2.711 53.826 -1.389
DAM2 7.5 GT -2.711 53.826 -203.236
DAM2 0 GP -2.317 -53.828 -200.4289
DAM2 3.75 GP -2.317 -53.828 1.4248
DAM?2 3.75 GP -2.317 -53.828 1.4248
DAM?2 7.5 GP -2.317 -53.828 203.2785
DAM3 0 TT 0.532 -22.593 -37.8265
DAM3 1.35 TT 0.532 -14.223 -12.9753
DAM3 2.7 TT 0.532 -5.853 0.5763
DAM3 0 HT1 -0.42 -23.159 -6.6868
DAM3 1.35 HT1 -0.42 -1.289 9.8155
DAM3 2.7 HT1 -0.42 20.581 -3.2066
DAM3 0 HT2 1.036 -7.914 -20.0893
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DAM3 1.35 HT2 1.036 -7914 -9.4053
DAM3 2.7 HT2 1.036 -7914 1.2787
DAM3 0 GT 13.841 65.08 97.5064
DAM3 1.35 GT 13.841 65.08 9.6481
DAM3 2.7 GT 13.841 65.08 -78.2101
DAM?3 0 GP -18.886 -64.985 -97.4619
DAM3 1.35 GP -18.886 -64.985 -9.7324
DAM3 2.7 GP -18.886 -64.985 77.9971
DAM4 0 TT 1.221 1.337 -5.6351
DAM4 1 TT 1.221 5.927 -9.2672
DAM4 2 TT 1.221 10.517 -17.4892
DAMA4 0 HT1 0.306 11.679 0.4612
DAM4 1 HT1 0.306 11.679 -11.2175
DAM4 2 HT1 0.306 11.679 -22.8961
DAM4 0 HT2 0.11 -17.346 -2.9131
DAM4 1 HT2 0.11 -5.346 8.4327
DAM4 2 HT2 0.11 6.654 7.7784
DAM4 0 GT -14.687 69.503 62.8863
DAM4 1 GT -14.687 69.503 -6.6165
DAM4 2 GT -14.687 69.503 -76.1193
DAM4 0 GP 9.559 -69.396 -62.7556
DAM4 1 GP 9.559 -69.396 6.6399
DAM4 2 GP 9.559 -69.396 76.0354
DAMS 0 TT 1.83 -115.361 -126.3955
DAMS 3.75 TT 1.83 -27.123 140.7613
DAMS 3.75 TT 1.83 28.527 140.7613
DAMS5 7.5 TT 1.83 116.764 -131.66
DAMS 0 HT1 -0.338 -57.997 -61.0465
DAMS 3.75 HT1 -0.338 -15.809 77.3394
DAMS 3.75 HT1 -0.338 15.161 77.3394
DAMS 7.5 HT1 -0.338 57.348 -58.6152
DAMS5 0 HT2 1.541 0.996 -3.1455
DAMS 3.75 HT2 1.541 0.996 -6.8793
DAMS5 3.75 HT2 1.541 0.996 -6.8793
DAMS 7.5 HT2 1.541 0.996 -10.613
DAMS 0 GT -1.486 44.637 167.2004
DAMS 3.75 GT -1.486 44.637 -0.1896
DAMS 3.75 GT -1.486 44.637 -0.1896
DAMS5 7.5 GT -1.486 44.637 -167.5797
DAMS 0 GP -3.666 -44.64 -167.2345
DAMS 3.75 GP -3.666 -44.64 0.1642
DAMS 3.75 GP -3.666 -44.64 0.1642
DAMS 7.5 GP -3.666 -44.64 167.563
DAM6 0 TT 1.042 -14.857 -21.0741
DAMG6 1.35 TT 1.042 -6.487 -6.667
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DAM6 2.7 TT 1.042 1.883 -3.5593
DAM6 0 HTI1 0.294 -7.392 -19.4446
DAM6 1.35 HTI1 0.294 -7.392 -9.466
DAM6 2.7 HTI1 0.294 -7.392 0.5127
DAMG6 0 HT2 0.007443 21,098 2.1198
DAM6 1.35 HT2 0.007443 0.772 11.6008
DAMG6 2.7 HT2 0.007443 22.642 -4.2031
DAM6 0 GT 10.101 50.912 74.1814
DAM6 1.35 GT 10.101 50.912 5.4496
DAM6 2.7 GT 10.101 50.912 -63.2822
DAM6 0 GP -15.224 -50.985 -74.2536
DAM6 1.35 GP -15.224 -50.985 -5.4243
DAM6 2.7 GP -15.224 -50.985 63.4049
DAM7 0 TT 0.618 2.122 -8.2795
DAM7 1 TT 0.618 6.712 -12.6962
DAM7 2 TT 0.618 11.302 -21.7029
DAM7 0 HTI1 0.041 -16.98 2.8592
DAM7 1 HT1 0.041 -4.98 8.1205
DAM7 2 HT1 0.041 7.02 7.1002
DAM7 0 HT2 0.208 11.865 -0.554
DAM7 1 HT2 0.208 11.865 -12.419
DAM7 2 HT2 0.208 11.865 -24.2841
DAM7 0 GT -23.775 53.766 55.112
DAM7 1 GT 23.775 53.766 1.3461
DAM7 2 GT -23.775 53.766 -52.4198
DAM7 0 GP 18.277 -53.663 -55.0066
DAM7 1 GP 18.277 -53.663 -1.3437
DAM7 2 GP 18.277 -53.663 52.3193
DAMS 0 TT -11.594 -115.215 -115.5264
DAMS 3.75 TT -11.594 -26.978 151.0856
DAMS 3.75 TT ~11.594 28.672 151.0856
DAMS 75 TT ~11.594 116.91 ~121.8805
DAMS 0 HTI1 -1.917 1.077 -2.289
DAMS 3.75 HT1 -1.917 1.077 -6.327
DAMS 3.75 HTI -1.917 1.077 -6.327
DAMS 7.5 HT1 -1.917 1.077 -10.365
DAMS 0 HT2 -3.436 .58 -57.374
DAMS 3.75 HT2 -3.436 -15.812 81.0239
DAMS 3.75 HT2 -3.436 15.158 81.0239
DAMS 75 HT2 -3.436 57.345 -54.9187
DAMS 0 GT 2.403 34.648 130.5131
DAMS 3.75 GT -2.403 34.648 0.5819
DAMS 3.75 GT -2.403 34.648 0.5819
DAMS 75 GT -2.403 34.648 -129.3492
DAMS 0 GP -3.085 -34.653 -130.5537
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DAMS 3.75 GP -3.085 -34.653 -0.6068
DAMS 3.75 GP -3.085 -34.653 -0.6068
DAMS 7.5 GP -3.085 -34.653 129.3402
DAM9 0 TT 0.449 -15.713 -25.4281
DAMO9 1.35 TT 0.449 -7.343 -9.8649
DAM9 2.7 TT 0.449 1.027 -5.6013
DAM9 0 HT1 -0.067 -21.439 -2.8223
DAM9 1.35 HT1 -0.067 0.431 11.3582
DAM9 2.7 HT1 -0.067 22.301 -3.9857
DAM9 0 HT2 0.182 -7.649 -20.9006
DAM9 1.35 HT2 0.182 -7.649 -10.5742
DAMO9 2.7 HT2 0.182 -7.649 -0.2478
DAM9 0 GT 18.475 41.677 55.7875
DAM9 1.35 GT 18.475 41.677 -0.477
DAM9 2.7 GT 18.475 41.677 -56.7415
DAM9 0 GP -23.974 -41.742 -55.8663
DAM9 1.35 GP -23.974 -41.742 0.4853
DAM9 2.7 GP -23.974 -41.742 56.8369
COT10 0 TT -869.461 31.856 60.0757
COT10 1.8 TT -869.461 31.856 2.7357
COT10 3.6 TT -869.461 31.856 -54.6043
COT10 0 HTI -164.11 6.604 5.1426
COT10 1.8 HT1 -164.11 6.604 -6.7444
COT10 3.6 HTI -164.11 6.604 -18.6314
COT10 0 HT2 -191.085 7.863 22.0605
COT10 1.8 HT2 -191.085 7.863 7.9074
COT10 3.6 HT2 -191.085 7.863 -6.2457
COT10 0 GT -13.799 -61.083 -113.0351
COT10 1.8 GT -13.799 -61.083 -3.0857
COT10 3.6 GT -13.799 -61.083 106.8637
COT10 0 GP 14.246 61.061 112.9947
COT10 1.8 GP 14.246 61.061 3.0852
COT10 3.6 GP 14.246 61.061 -106.8243
COT11 0 TT -914.295 32.523 55.9912
COT11 1.8 TT -914.295 32.523 -2.551
COT11 3.6 TT -914.295 32.523 -61.0932
COT11 0 HT1 -198.346 6.432 19.3065
COT11 1.8 HT1 -198.346 6.432 7.729
COT11 3.6 HT1 -198.346 6.432 -3.8485
COT11 0 HT2 -209.65 7.738 5.1932
COT11 1.8 HT2 -209.65 7.738 -8.7354
COT11 3.6 HT2 -209.65 7.738 -22.664
COT11 0 GT 3.407 61.396 107.0324
COT11 1.8 GT 3.407 61.396 -3.4808
COT11 3.6 GT 3.407 61.396 -113.994
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COT11 0 GP -2.923 -61.422 -107.0788
COT11 1.8 GP -2.923 -61.422 3.48
COT11 3.6 GP -2.923 -61.422 114.0388
COT12 0 TT -203.84 -1.364 -2.4592
COT12 1.8 TT -203.84 -1.364 -0.0046
COT12 3.6 TT -203.84 -1.364 2.45
COT12 0 HT1 -73.405 -0.546 -2.0259
COT12 1.8 HT1 -73.405 -0.546 -1.0435
COT12 3.6 HT1 -73.405 -0.546 -0.0611
COT12 0 HT2 -38.1 -0.588 -0.0007312
COT12 1.8 HT2 -38.1 -0.588 1.0568
COT12 3.6 HT2 -38.1 -0.588 2.1144
COT12 0 GT -86.589 -6.73 -21.467
COT12 1.8 GT -86.589 -14.74 -2.1433
COT12 3.6 GT -86.589 -22.75 31.5984
COT12 0 GP 86.139 4.058 19.8624
COT12 1.8 GP 86.139 14.737 2.9468
COT12 3.6 GP 86.139 25.417 -33.1917
COT13 0 TT -136.321 -2.65 -4.4665
COT13 1.8 TT -136.321 -2.65 0.3026
COT13 3.6 TT -136.321 -2.65 5.0717
COT13 0 HT1 -16.16 -0.415 -1.4518
COT13 1.8 HT1 -16.16 -0.415 -0.7053
COT13 3.6 HT1 -16.16 -0.415 0.0412
COT13 0 HT2 -33.89 -0.67 -0.396
COT13 1.8 HT2 -33.89 -0.67 0.8107
COT13 3.6 HT2 -33.89 -0.67 2.0175
COT13 0 GT 43.215 27.465 35.995
COT13 1.8 GT 43.215 16.184 -3.2893
COT13 3.6 GT 43.215 4.904 -22.2685
COT13 0 GP -43.799 -24.636 -34.2908
COT13 1.8 GP -43.799 -16.176 2.4403
COT13 3.6 GP -43.799 -7.716 23.9434
COT14 0 TT -659.994 19.644 36.9693
COT14 1.8 TT -659.994 19.644 1.6107
COT14 3.6 TT -659.994 19.644 -33.7478
COT14 0 HT1 -141.586 4.646 12.4795
COT14 1.8 HT1 -141.586 4.646 4.1165
COT14 3.6 HT1 -141.586 4.646 -4.2465
COT14 0 HT2 -105.74 4.219 4.1602
COT14 1.8 HT2 -105.74 4.219 -3.4346
COT14 3.6 HT2 -105.74 4.219 -11.0295
COT14 0 GT 5.319 -39.71 -73.0597
COT14 1.8 GT 5.319 -39.71 -1.5809
COT14 3.6 GT 5.319 -39.71 69.8979
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COT14 0 GP 4764 39.699 73.0368
COT14 1.8 GP 4764 39.699 1.5792
COT14 3.6 GP -4.764 39.699 -69.8783
COTI15 0 TT -695.902 20.481 35.3592
COTI5 1.8 TT -695.902 20.481 -1.5057
COTI15 3.6 TT -695.902 20.481 -38.3706
COTI5 0 HTI -155.56 4.582 3.6941
COTI5 1.8 HTI -155.56 4.582 -4.5538
COTI5 3.6 HTI -155.56 4.582 -12.8016
COT15 0 HT2 -129.175 4.12 11.3541
COT15 1.8 HT2 -129.175 4.12 3.9372
COTI5 3.6 HT2 -129.175 4.12 -3.4796
COT15 0 GT -3.622 40.519 71.1428
COT15 1.8 GT -3.622 40.519 -1.7908
COTI15 3.6 GT -3.622 40.519 _74.7244
COT15 0 GP 4.166 -40.533 -71.1677
COTI5 1.8 GP 4.166 -40.533 1.7918
COT15 3.6 GP 4.166 -40.533 74.7513
COTI16 0 TT -161.943 -1.813 -3.3834
COTI16 1.8 TT -161.943 -1.813 -0.1207
COT16 3.6 TT -161.943 -1.813 3.1421
COTI16 0 HTI -30.834 -0.479 0.2365
COT16 1.8 HT1 -30.834 -0.479 1.0982
COTI16 3.6 HTI -30.834 -0.479 1.9599
COT16 0 HT2 -45.749 -0.769 -2.5224
COT16 1.8 HT2 -45.749 -0.769 -1.1376
COTI16 3.6 HT2 -45.749 -0.769 0.2471
COT16 0 GT -44.911 -8.285 -25.009
COT16 1.8 GT -44911 -16.745 -2.4812
COT16 3.6 GT -44.911 -25.205 35.2745
COTI16 0 GP 44.397 5.47 23.329
COTI16 1.8 GP 44.397 16.751 3.3298
COTI16 3.6 GP 44.397 28.032 -36.9745
COTI17 0 TT -100.874 3.621 -6.1325
COT17 1.8 TT -100.874 -3.621 0.3856
COTI17 3.6 TT -100.874 3.621 6.9037
COT17 0 HTI -30.284 -0.526 -0.1481
COT17 1.8 HTI -30.284 -0.526 0.7986
COTI17 3.6 HTI -30.284 -0.526 1.7453
COT17 0 HT2 1.248 -0.794 -2.1469
COT17 1.8 HT2 1.248 -0.794 -0.7174
COT17 3.6 HT2 1.248 -0.794 0.712
COTI17 0 GT 6.205 20.621 22.5383
COTI17 1.8 GT 6.205 8.965 -4.0891
COT17 3.6 GT 6.205 -2.692 -9.7343
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COT17 0 GP -6.894 -17.699 -20.7724
COT17 1.8 GP -6.894 -8.956 3.217
COT17 3.6 GP -6.894 -0.214 11.4698
COT18 0 TT -450.225 21.903 39.4054
COT18 1.8 TT -450.225 21.903 -0.0205
COT18 3.6 TT -450.225 21.903 -39.4464
COT18 0 HT1 -53.912 5.057 5.2931
COT18 1.8 HT1 -53.912 5.057 -3.8091
COT18 3.6 HT1 -53.912 5.057 -12.9112
COT18 0 HT2 -84.908 5.049 13.0668
COT18 1.8 HT2 -84.908 5.049 3.9791
COT18 3.6 HT2 -84.908 5.049 -5.1086
COT18 0 GT 18.61 -26.482 -48.792
COT18 1.8 GT 18.61 -26.482 -1.1237
COT18 3.6 GT 18.61 -26.482 46.5446
COT18 0 GP -17.944 26.459 48.743
COT18 1.8 GP -17.944 26.459 1.1171
COT18 3.6 GP -17.944 26.459 -46.5088
COT19 0 TT -476.486 22.929 41.4445
COT19 1.8 TT -476.486 22.929 0.1728
COT19 3.6 TT -476.486 22.929 -41.099
COT19 0 HTI -73.531 5.01 13.3454
COT19 1.8 HT1 -73.531 5.01 4.3266
COT19 3.6 HTI -73.531 5.01 -4.6922
COT19 0 HT2 -87.295 4.97 4.5097
COT19 1.8 HT2 -87.295 4.97 -4.4361
COT19 3.6 HT2 -87.295 4.97 -13.3819
COT19 0 GT -10.714 27.765 48.7744
COT19 1.8 GT -10.714 27.765 -1.2018
COT19 3.6 GT -10.714 27.765 -51.178
COT19 0 GP 11.312 -27.794 -48.82
COT19 1.8 GP 11.312 -27.794 1.2088
COT19 3.6 GP 11.312 -27.794 51.2377
COT20 0 TT -120.891 -2.596 -4.9565
COT20 1.8 TT -120.891 -2.596 -0.2843
COT20 3.6 TT -120.891 -2.596 4.3878
COT20 0 HT1 -40.109 -0.572 -2.1694
COT20 1.8 HT1 -40.109 -0.572 -1.1393
COT20 3.6 HT1 -40.109 -0.572 -0.1092
COT20 0 HT2 -2.158 -0.873 -0.489
COT20 1.8 HT2 -2.158 -0.873 1.0823
COT20 3.6 HT2 -2.158 -0.873 2.6537
COT20 0 GT -14.101 -1.065 -13.1289
COT20 1.8 GT -14.101 -9.807 -3.3441
COT20 3.6 GT -14.101 -18.55 22.1774
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COT20 0 GP 13.526 -1.847 11.3804
COT20 1.8 GP 13.526 9.81 4.2136
COT20 3.6 GP 13.526 21.467 -23.9354
COT21 0 TT -59.403 -3.916 -7.1901
COT21 1.8 TT -59.403 -3.916 -0.1419
COT21 3.6 TT -59.403 -3.916 6.9062
COT21 0 HT1 4.179 -1.081 -2.3844
COT21 1.8 HT1 4.179 -1.081 -0.4384
COT21 3.6 HT1 4.179 -1.081 1.5076
COT21 0 HT2 -11.07 -0.725 -0.612
COT21 1.8 HT2 -11.07 -0.725 0.6934
COT21 3.6 HT2 -11.07 -0.725 1.9989
COT21 0 GT -7.678 14.631 11.2982
COT21 1.8 GT -7.678 2.62 -4.2278
COT21 3.6 GT -7.678 -9.392 1.8667
COT21 0 GP 6.809 -11.51 -9.3556
COT21 1.8 GP 6.809 -2.503 3.2563
COT21 3.6 GP 6.809 6.504 -0.3447
COT22 0 TT -246.853 27.183 52.2973
COT22 1.8 TT -246.853 27.183 3.3682
COT22 3.6 TT -246.853 27.183 -45.5609
COT22 0 HTI -324 2.348 6.4341
COT22 1.8 HT1 -324 2.348 2.2084
COT22 3.6 HTI -324 2.348 -2.0173
COT22 0 HT2 0.858 5.803 6.9638
COT22 1.8 HT2 0.858 5.803 -3.482
COT22 3.6 HT2 0.858 5.803 -13.9278
COT22 0 GT 16.417 -11.666 -22.0014
COT22 1.8 GT 16.417 -11.666 -1.0028
COT22 3.6 GT 16.417 -11.666 19.9957
COT22 0 GP -15.565 11.69 22.0782
COT22 1.8 GP -15.565 11.69 1.037
COT22 3.6 GP -15.565 11.69 -20.0041
COT23 0 TT -259.99 28.337 47.4946
COT23 1.8 TT -259.99 28.337 -3.5117
COT23 3.6 TT -259.99 28.337 -54.5181
COT23 0 HT1 -31.192 2.236 1.4395
COT23 1.8 HT1 -31.192 2.236 -2.5845
COT23 3.6 HT1 -31.192 2.236 -6.6085
COT23 0 HT2 -6.229 6.06 14.6866
COT23 1.8 HT2 -6.229 6.06 3.7779
COT23 3.6 HT2 -6.229 6.06 -7.1309
COT23 0 GT -9.595 13.445 22.9676
COT23 1.8 GT -9.595 13.445 -1.2327
COT23 3.6 GT -9.595 13.445 -25.433
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COT23 0 GP 10.301 -13.411 -22.9453
COT23 1.8 GP 10.301 -13.411 1.195
COT23 3.6 GP 10.301 -13.411 25.3353
COT24 0 TT -76.546 -2.762 -4.8124
COT24 1.8 TT -76.546 -2.762 0.1585
COT24 3.6 TT -76.546 -2.762 5.1294
COT24 0 HT1 3.018 -1.193 -1.3632
COT24 1.8 HT1 3.018 -1.193 0.7844
COT24 3.6 HT1 3.018 -1.193 2.932
COT24 0 HT2 -10.368 -0.468 -1.6764
COT24 1.8 HT2 -10.368 -0.468 -0.8339
COT24 3.6 HT2 -10.368 -0.468 0.0086
COT24 0 GT 0.856 5.137 -2.3092
COT24 1.8 GT 0.856 -3.87 -3.4488
COT24 3.6 GT 0.856 -12.878 11.6245
COT24 0 GP -1.544 -8.014 0.82
COT24 1.8 GP -1.544 3.997 4.4357
COT24 3.6 GP -1.544 16.008 -13.5691
DAMI10 0 TT 0.972 2.602 -11.2042
DAMI10 1 TT 0.972 7.192 -16.1014
DAM10 2 TT 0.972 11.782 -25.5886
DAMI10 0 HT1 0.111 14.124 -0.1894
DAM10 1 HT1 0.111 14.124 -14.3131
DAMI10 2 HT1 0.111 14.124 -28.4369
DAM10 0 HT2 0.124 -18.558 -4.1644
DAM10 1 HT2 0.124 -6.558 8.3934
DAMI10 2 HT2 0.124 5.442 8.9512
DAM10 0 GT -15.718 37.01 44.8068
DAMI10 1 GT -15.718 37.01 7.7971
DAM10 2 GT -15.718 37.01 -29.2127
DAMI10 0 GP 9.983 -36.905 -44.7158
DAMI10 1 GP 9.983 -36.905 -7.811
DAM10 2 GP 9.983 -36.905 29.0939
DAMI11 0 TT 3.231 -115.037 -102.0042
DAM11 3.75 TT 3.231 -26.8 163.9393
DAMI11 3.75 TT 3.231 28.85 163.9393
DAM11 7.5 TT 3.231 117.088 -109.6952
DAM11 0 HT1 0.522 -58.071 -53.8276
DAMI11 3.75 HT1 0.522 -15.883 84.8352
DAM11 3.75 HT1 0.522 15.087 84.8352
DAMI11 7.5 HT1 0.522 57.274 -50.8426
DAM11 0 HT2 0.953 1.191 -0.3177
DAM11 3.75 HT2 0.953 1.191 -4.7829
DAM11 3.75 HT2 0.953 1.191 -4.7829
DAM11 7.5 HT2 0.953 1.191 -9.2482

SVTH: POAN XUAN TRUONG — XDL401

210




PO AN TOT NGHIEP NHA HOC KHOA NGOAI NGU TRUONG PHHP

DAM11 0 GT -2.49 23.718 90.3916
DAM11 3.75 GT -2.49 23.718 1.4476
DAM11 3.75 GT -2.49 23.718 1.4476
DAM11 7.5 GT -2.49 23.718 -87.4964
DAMI11 0 GP -3.257 -23.725 -90.4517
DAM11 3.75 GP -3.257 -23.725 -1.4835
DAMI11 3.75 GP -3.257 -23.725 -1.4835
DAM11 7.5 GP -3.257 -23.725 87.4847
DAMI12 0 TT 0.783 -16.558 -29.8801
DAM12 1.35 TT 0.783 -8.188 -13.1759
DAM12 2.7 TT 0.783 0.182 -7.7713
DAMI12 0 HT1 0.094 -9.275 -24.6956
DAM12 1.35 HT1 0.094 -9.275 -12.175
DAM12 2.7 HT1 0.094 -9.275 0.3456
DAMI12 0 HT2 0.104 -20.419 -1.2589
DAM12 1.35 HT2 0.104 1.451 11.5448
DAMI12 2.7 HT2 0.104 23.321 -5.1761
DAM12 0 GT 10.264 30.811 36.0024
DAMI12 1.35 GT 10.264 30.811 -5.592
DAMI12 2.7 GT 10.264 30.811 -47.1863
DAM12 0 GP -15.996 -30.871 -36.0866
DAMI12 1.35 GP -15.996 -30.871 5.5889
DAM12 2.7 GP -15.996 -30.871 47.2645
DAM13 0 TT 0.294 -3.421 -14.0938
DAM13 1 TT 0.294 1.169 -12.9682
DAMI13 2 TT 0.294 5.759 -16.4326
DAMI13 0 HTI 0.555 -17.882 -4.1297
DAMI13 1 HT1 0.555 -5.882 7.7524
DAM13 2 HTI 0.555 6.118 7.6345
DAM13 0 HT2 -0.069 12.317 -1.3241
DAM13 1 HT2 -0.069 12.317 -13.6413
DAM13 2 HT2 -0.069 12.317 -25.9586
DAM13 0 GT -17.323 13.883 21.0325
DAMI13 1 GT -17.323 13.883 7.1499
DAM13 2 GT -17.323 13.883 -6.7327
DAMI13 0 GP 11.297 -13.703 -20.8254
DAM13 1 GP 11.297 -13.703 -7.1228
DAMI13 2 GP 11.297 -13.703 6.5798
DAM14 0 TT 5.574 -114.663 -101.3989
DAM14 3.75 TT 5.574 -26.426 163.1422
DAM14 3.75 TT 5.574 29.224 163.1422
DAM14 7.5 TT 5.574 117.462 -111.8948
DAM14 0 HT1 -2.154 1.186 0.3241
DAM14 3.75 HT1 -2.154 1.186 -4.122
DAM14 3.75 HT1 -2.154 1.186 -4.122
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DAM 14 75 HTI 2154 1.186 -8.568
DAM 14 0 HT2 0.686 -57.968 -52.9532
DAM 14 3.75 HT2 0.686 -15.781 85.3271
DAM 14 3.75 HT2 0.686 15.189 85.3271
DAM 14 75 HT2 0.686 57.377 -50.7332
DAM14 0 GT 2.507 16.076 62.055
DAM 14 3.75 GT -2.507 16.076 1.7698
DAM 14 3.75 GT -2.507 16.076 1.7698
DAM 14 75 GT 2.507 16.076 -58.5155
DAM14 0 GP -3.473 -16.081 -62.1674
DAM14 3.75 GP -3.473 -16.081 -1.8618
DAM 14 3.75 GP -3.473 -16.081 -1.8618
DAM14 7.5 GP -3.473 -16.081 58.4437
DAMI15 0 TT 0.166 -13.265 -23.3011
DAMI5 1.35 TT 0.166 -4.895 -11.0437
DAMI15 2.7 TT 0.166 3.475 -10.0858
DAMI5 0 HTI1 0.621 -20.883 24363
DAMI15 1.35 HT1 0.621 0.987 10.9934
DAMI5 2.7 HTI1 0.621 22.857 -5.1015
DAMI15 0 HT2 -0.405 -8.21 -22.6647
DAMI15 1.35 HT2 -0.405 -8.21 -11.5812
DAMI5 2.7 HT2 -0.405 -8.21 -0.4977
DAMI15 0 GT 11.813 14.957 15.6301
DAMI5 1.35 GT 11.813 14.957 45617
DAMI15 2.7 GT 11.813 14.957 -24.7534
DAMI15 0 GP -17.855 -15.07 -15.7393
DAMI5 1.35 GP -17.855 -15.07 4.6051
DAMI15 2.7 GP -17.855 -15.07 24.9495
DAMI16 0 TT 3916 13.387 -6.9062
DAMI16 1 TT -3.916 23.447 -25.3232
DAMI16 2 TT 3916 33.507 -53.8002
DAMI16 0 HT1 -1.081 4.179 -1.5076
DAMI16 1 HT1 -1.081 4.179 -5.6861
DAMI16 2 HT1 -1.081 4.179 -9.8646
DAMI16 0 HT2 -0.725 -7.93 -1.9989
DAMI16 1 HT2 -0.725 5.65 4.7909
DAMI16 2 HT2 -0.725 -3.37 9.3006
DAMI16 0 GT -15.439 -7.678 -1.8667
DAMI16 1 GT -15.439 7.678 5.8108
DAMI16 2 GT -15.439 -7.678 13.4883
DAMI16 0 GP 11.039 6.809 0.3447
DAMI16 1 GP 11.039 6.809 -6.4639
DAM16 2 GP 11.039 6.809 -13.2725
DAM17 0 TT -31.098 -125.956 -106.0975
DAM17 3.75 TT -31.098 -55.193 233.5561
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DAM17 3.75 TT -31.098 56.947 233.5561
DAMI17 7.5 TT -31.098 127.709 -112.6746
DAM17 0 HTI1 -3.429 22351 -16.2987
DAMI17 3.75 HTI1 -3.429 -6.339 37.4948
DAM17 3.75 HTI1 -3.429 6.291 37.4948
DAMI17 7.5 HT1 -3.429 22.304 -16.1211
DAM17 0 HT2 -6.528 0.628 2.3367
DAM17 3.75 HT2 -6.528 0.628 -0.0177
DAMI17 3.75 HT2 -6.528 0.628 0.0177
DAM17 75 HT2 -6.528 0.628 23721
DAM17 0 GT -3.773 8.739 35.4896
DAM17 3.75 GT -3.773 8.739 2.718
DAM17 3.75 GT -3.773 8.739 2.718
DAM17 7.5 GT -3.773 8.739 -30.0537
DAM17 0 GP 0.65 -8.757 -35.3507
DAMI17 3.75 GP -0.65 -8.757 -2.5134
DAMI17 3.75 GP 0.65 -8.757 25134
DAMI17 7.5 GP -0.65 -8.757 30.324
DAMI8 0 TT 2762 -38.09 -58.1565
DAMI18 1.35 TT -2.762 -19.757 -19.1097
DAMI18 2.7 TT -2.762 -1.424 -4.8124
DAMI8 0 HTI -1.193 3.018 9.5125
DAMI18 1.35 HT1 -1.193 -3.018 -5.4379
DAMI8 2.7 HTI -1.193 3.018 -1.3632
DAMI18 0 HT2 -0.468 -1.761 47588
DAMI18 1.35 HT2 -0.468 2.383 4.3388
DAMI8 2.7 HT2 -0.468 6.528 -1.6764
DAMI18 0 GT 9.672 -0.856 -4.6207
DAMI18 1.35 GT 9.672 -0.856 -3.4649
DAMI18 2.7 GT 9.672 -0.856 -2.3092
DAMI8 0 GP -14.062 1.544 4.9887
DAMI8 1.35 GP -14.062 1.544 2.9043
DAMI18 2.7 GP -14.062 1.544 0.82
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BANG TO HOP NOI LUC CHO COT
PHAN
TU N : - . 2 .
COT | wiar TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
cAt | NOILUC GIOTR | GIOF | Muax M iy M 10 M A M iy M 10
TT HTI HT2
N TU N TU N MAX N U N TU N MAX
1 2 3 4 5 6 7 8 9 10 11 12 13 14
47 48 438 467 458 4568
Il | M(KNm) | 0.062 | -0.448 | 0.4142 | 54.3906 |-52.5416| 54.4526 | -52.4796 | -52.4796 | 49.38632 | -47.62864 | -47.25586
N(KN) |-235.085| -68.217 | -43.523 | 258.903 |-259.401| 23.818 | -194.486 | -194.486 | -41.243 | -129.9412 |-219.1119
! 4.8 47 48 458 46,7 4568
WA | M(KNm) | -0.103 | 0.9821 | -0.8447 | -36.4783 | 38.227 | 38.124 | -36.5813 | 38.124 | 35.18519 | -33.6937 | 34.42496
N(KN) [-235.085| -68.217 | -43.523 | 258.903 |-259.401| -194.486 | 23.818 | -194.486 | -129.9412 | -41.243 |-219.1119
4.8 47 456 468 457 4567
Il | M(KNm) | 36.6889 | -3.3425 | 18.8367 |-175.2042| 175.177 | 211.8657 | -138.5153 | 52.1831 | 211.30105 |-124.00313| -107.0501
) N(KN) [-1328.14(-275.449(-299.272| -77.258 | 77.718 | -835.422 | -1405.398 |-1902.861 |-1527.5386 |-1645.5763 (-1914.9211
47 48 456 457 468 4567
N1 | M(KNm) | -18.089 | 1.8376 | -9.338 |204.5679 |-204.526| 186.4789 | -222.6149 | -25.5894 | 167.67595 |-210.56651 | 1569.27175
N(KN) [-1328.14(-275.449(-299.272| -77.258 | 77.718 | -1405.398 | -835.422 |-1902.861 |-1645.5763 |-1527.5386 (-1914.9211
47 48 456 467 458 4568
I | M(KNm) | 18.5381 | -1.9912 | 9.5274 |203.3161 |-203.353| 221.8542 | -184.8146 | 26.0743 | 210.09725 |-166.27141|-157.69675
3 N(KN) |[-1382.74(-322.795(-332.712| 20.936 | -20.425 | -1361.805 | -1403.166 | -2038.248 |-1663.3394 | -1691.639 (-1991.0798
4.8 47 456 458 467 4568
N | M(KNm) |-36.9549| 4.5827 |-19.3048|-172.7331| 172.753 | 135.798 | -209.688 | -51.677 | 122.64714 |-209.78901|105.27282
N(KN) |-1382.74|-322.795|-332.712| 20.936 | -20.425 | -1403.166 | -1361.805 |-2038.248 | -1691.639 |-1663.3394 |-1991.0798
48 47 47 468 457 4567
4 I | M(KNm) | 0.6263 | -1.8471 | 1.2783 |-37.6373 | 35.8963 | 36.5226 | -37.011 | -37.011 | 34.08344 | -34.90966 | -33.75919
N(KN) |-284.639|-106.865| -73.097 | -202.581 | 202.108 | -82.531 | -187.22 | -187.22 | -168.5291 | -169.1404 | -233.9277
i 47 48 47 457 468 4567
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M(KNm) | -0.2538 | 0.9768 | -0.638 | 52.2532 |-54.1075| 51.9994 -54.3613 51.9994 47.6532 -49.52475 47.079
N(KN) [-284.639|-106.865| -73.097 | -202.581 | 202.108 -187.22 -82.531 -187.22 -205.1404 | -168.5291 | -233.9277
47 48 48 467 458 4568
I M(KNm) | -0.783 -0.644 | 0.1346 | 42.6493 |-41.1253| 41.8663 -41.9083 | -41.9083 | 37.72251 | -38.37537 | -38.25423
5 N(KN) [-208.963| -38.041 | -55.951 | 166.484 |-166.857| -42.479 -375.82 -375.82 -109.4833 | -393.3712 | -443.7271
48 47 48 468 457 4568
1/11 M(KNm) | 2.1346 | -0.3996 | 1.4049 | -30.2743 | 31.7425 | 33.8771 -28.1397 33.8771 31.96726 | -25.47191 | 31.60762
N(KN) [-208.963| -38.041 | -55.951 | 166.484 |-166.857| -375.82 -42.479 -375.82 -409.4902 | -93.3643 | -443.7271
4.8 4.7 456 4568 467 4,56.7
I M(KNm) | 54.302 | 19.519 | 4.6782 | -136.456 | 136.446 | 190.7477 -82.154 78.4992 | 198.88061 | -64.29802 | -46.73092
6 N(KN) [-1078.29(-249.265|-213.323| -38.664 | 39.002 | -1039.287 | -1116.953 | -1540.877 | -1459.5164 (-1305.0773|-1529.4158
47 48 456 457 4568 4567
/11 M(KNm) |-58.1847 | -6.5728 |-18.4761| 130.9649 (-130.986| 72.7802 -189.1711 | -83.2336 | 53.76819 |-198.61647| 37.1397
N(KN) [-1078.29(-249.265|-213.323| -38.664 | 39.002 | -1116.953 | -1039.287 | -1540.877 | -1337.4251 |-1459.5164 |-1529.4158
47 48 45,6 45,67 458 4568
I M(KNm) | 59.6503 | 5.5641 |19.0361 | 128.0093 [-127.988| 187.6596 -68.3372 84.2505 | 196.99885 | -50.53076 | -33.39827
7 N(KN) [-1131.69-278.565|-252.014| 9.682 -9.268 | -1122.005 | -1140.955 | -1662.266 | -1600.4943 [-1390.7367 |-1617.5493
48 47 456 468 4567 4568
1/11 M(KNm) |-54.5947|-19.8641| -3.3001 (-134.7287| 134.738 | 80.1431 -189.3234 | -77.7589 63.69923 |-196.69831| 45.82154
N(KN) [-1131.69-278.565|-252.014| 9.682 -9.268 | -1140.955 | -1122.005 | -1662.266 | -1366.8408 |-1600.4943 |-1617.5493
4.8 4.7 45,6 458 4.6,7 45,6,7
I M(KNm) | -1.1093 | 0.4515 | -2.0887 | -31.6838 | 30.2132 | 29.1039 -32.7931 -2.7465 26.48893 | -31.50455 | -31.0982
8 N(KN) |[-246.593| -66.014 | -81.011 | -137.501 | 137.123 -109.47 -384.094 | -393.618 | -182.5949 | -443.2538 | -502.6664
47 48 456 457 468 4567
1/ M(KNm) 0.05 1.3595 |-0.00036| 40.5728 [-42.1008| 40.6228 -42.0508 |1.4091369| 37.78907 |-37.841047|37.788743
N(KN) [-246.593| -66.014 | -81.011 | -137.501 | 137.123 | -384.094 -109.47 -393.618 | -429.7565 | -196.0922 | -502.6664
47 48 48 457 468 45,6,8
I M(KNm) | -3.5005 | 0.0616 | -1.5082 | 32.612 |-31.0131| 29.1115 -34.5136 | -34.5136 | 25.90574 | -32.76967 | -32.71423
9 N(KN) -172.25 | -49.72 | -22.025 | 96.981 | -97.462 -75.269 -269.712 -269.712 | -129.7151 | -279.7883 | -324.5363
48 4.7 48 45,6,8 46,7 45,6,8
1/11 M(KNm) 3.813 1.4074 0.158 -19.117 | 20.7159 | 24.5289 -15.304 24.5289 23.86617 -13.2501 | 23.86617
N(KN) -172.25 | -49.72 | -22.025 | 96.981 | -97.462 | -269.712 -75.269 -269.712 | -324.5363 | -104.7896 | -324.5363
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48 47 456 4568 457 4567
I M(KNm) | 60.0757 | 5.1426 |22.0605 |-113.0351| 112.995 | 173.0704 | -52.9594 87.2788 | 186.25372 | -37.02755 | -17.1731
10 N(KN) [-869.461| -164.11 |-191.085| -13.799 | 14.246 -855.215 -883.26 |-1224.656 |-1176.3151 |-1029.5791|-1201.5556
4.7 48 45,6 46,7 45,6.,8 456,7
11 M(KNm) |-54.6043|-18.6314| -6.2457 | 106.8637 |-106.824| 52.2594 -161.4286 | -79.4814 35.9519 |-173.13556| 19.18364
N(KN) [-869.461| -164.11 |-191.085| -13.799 | 14.246 -883.26 -855.215 |-1224.656 | -1053.8566 [-1176.3151|-1201.5556
47 48 456 4567 468 4568
I M(KNm) | 55.9912 | 19.3065 | 5.1932 |107.0324 |-107.079| 163.0236 -51.0876 80.4909 | 174.37009 | -35.70584 | -18.32999
11 N(KN) [-914.295(-198.346| -209.65 3.407 -2.923 -910.888 -917.218 |-1322.291 | -1278.4251 {-1105.6107 |-1284.1221
48 47 456 458 4567 4568
1/11 M(KNm) [-61.0932| -3.8485 | -22.664 | -113.994 | 114.039 | 52.9456 -175.0872 | -87.6057 | 38.07807 |-187.54905| 17.68047
N(KN) [-914.295(-198.346| -209.65 3.407 -2.923 -917.218 -910.888 |-1322.291 | -1095.4371 |-1278.4251 (-1284.1221
48 47 456 468 4567 4567
I M(KNm) | -2.4592 | -2.0259 (-0.00073| -21.467 | 19.8624 | 17.4032 -23.9262 |-4.485831 [15.4163019(-23.603468 |-23.603468
N(KN) -203.84 | -73.405 -38.1 -86.589 | 86.139 -117.701 -290.429 | -315.345 | -160.6049 | -382.1246 | -382.1246
12 47 48 456 467 458 4567
i M(KNm) 2.45 -0.0611 | 2.1144 | 31.5984 |-33.1917| 34.0484 -30.7417 45033 32.79152 | -27.47752 | 32.73653
N(KN) -203.84 | -73.405 -38.1 -86.589 | 86.139 -290.429 -117.701 | -315.345 | -316.0601 | -192.3794 | -382.1246
4.7 48 456 467 4568 4,56.8
I M(KNm) | -4.4665 | -1.4518 | -0.396 35.995 |-34.2908| 31.5285 -38.7573 -6.3143 27.5726 -36.99124 | -36.99124
13 N(KN) [-136.321| -16.16 -33.89 43.215 | -43.799 -93.106 -180.12 -186.371 | -127.9285 | -220.7851 | -220.7851
4.8 4.7 45,6 4,5,6,8 45,7 45,6,8
1/11 M(KNm) | 5.0717 | 0.0412 | 2.0175 | -22.2685 | 23.9434 | 29.0151 -17.1968 7.1304 28.47359 | -14.93287 | 28.47359
N(KN) |[-136.321| -16.16 -33.89 43.215 | -43.799 -180.12 -93.106 -186.371 | -220.7851 | -111.9715 | -220.7851
48 47 456 4568 467 4568
I M(KNm) | 36.9693 | 12.4795 | 4.1602 | -73.0597 | 73.0368 | 110.0061 -36.0904 53.609 117.67815 | -25.04025 | 117.67815
14 N(KN) [-659.994 (-141.586| -105.74 5.319 -4.764 -664.758 -654.675 -907.32 -886.875 | -750.3729 | -886.875
47 48 456 457 4568 4568
1/ M(KNm) |-33.7478| -4.2465 |-11.0295| 69.8979 |-69.8783| 36.1501 -103.6261 | -49.0238 | 25.33846 |-110.38667|-110.38667
N(KN) [-659.994 (-141.586| -105.74 5.319 -4.764 -654.675 -664.758 -907.32 -782.6343 | -886.875 | -886.875
15 I/ 47 48 456 4567 458 4567
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PO AN TOT NGHIEP NHA HOC KHOA NGOAI NGU TRUONG PHHP
M(KNm) | 35.3592 | 3.6941 |11.3541 | 71.1428 |-71.1677| 106.502 -35.8085 50.4074 112.9311 | -25.36704 | 112.9311
N(KN) [-695.902| -155.56 |-129.175| -3.622 4.166 -699.524 -691.736 | -980.637 | -955.4233 | -832.1566 | -955.4233
48 47 456 468 456.7 4567
11 M(KNm) |-38.3706|-12.8016| -3.4796 | -74.7244 | 74.7513 | 36.3807 -113.095 | -54.6518 | 25.77393 |-120.27564 (-120.27564
N(KN) [-695.902| -155.56 |-129.175| -3.622 4.166 -691.736 -699.524 | -980.637 | -808.4101 | -955.4233 | -955.4233
48 47 456 458 467 4567
I M(KNm) | -3.3834 | 0.2365 | -2.5224 | -25.009 | 23.329 19.9456 -28.3924 -5.6693 17.82555 | -28.16166 | -27.94881
16 N(KN) [-161.943| -30.834 | -45.749 | -44.911 | 44.397 -117.546 -206.854 -238.526 | -149.7363 | -243.537 |-271.2876
47 48 456 4567 468 4567
1/11 M(KNm) | 3.1421 | 1.9599 | 0.2471 | 35.2745 |-36.9745| 38.4166 -33.8324 5.3491 36.87545 | -29.91256 | 36.87545
N(KN) [-161.943| -30.834 | -45.749 | -44.911 | 44.397 -206.854 -117.546 | -238.526 | -271.2876 | -163.1598 | -271.2876
47 48 45 457 4568 458
I M(KNm) | -6.1325 | -0.1481 | -2.1469 | 22.5383 (-20.7724| 16.4058 -26.9049 -6.2806 14.01868 | -26.89316 | -24.96095
17 N(KN) [-100.874| -30.284 | 1.248 6.205 -6.894 -94.669 -107.768 | -131.158 | -122.5451 | -133.211 |-134.3342
48 47 45 4568 467 458
1/11 M(KNm) | 6.9037 | 1.7453 0.712 -9.7343 | 11.4698 | 18.3735 -2.8306 8.649 19.43809 -1.21637 | 18.79729
N(KN) [-100.874| -30.284 | 1.248 6.205 -6.894 -107.768 -94.669 -131.158 -133.211 -94.1663 | -134.3342
48 47 456 4568 - 456.8
I M(KNm) | 39.4054 | 5.2931 | 13.0668 | -48.792 | 48.743 88.1484 -9.3866 57.7653 99.79801 - 99.79801
18 N(KN) [-450.225| -53.912 | -84.908 18.61 -17.944 | -468.169 -431.615 | -589.045 | -591.3126 - -591.3126
47 48 456 - 4568 456.8
11 M(KNm) |-39.4464|-12.9112| -5.1086 | 46.5446 |-46.5088 7.0982 -85.9552 -57.4662 - -97.52214 | -97.52214
N(KN) [-450.225| -53.912 | -84.908 18.61 -17.944 | -431.615 -468.169 | -589.045 - -591.3126 | -591.3126
47 438 456 4567 - 4567
I/ M(KNm) | 41.4445 | 13.3454 | 4.5097 | 48.7744 -48.82 90.2189 -7.3755 59.2996 | 101.41105 - 101.41105
19 N(KN) [-476.486| -73.531 | -87.295 | -10.714 | 11.312 -487.2 -465.174 | -637.312 -630.872 - -630.872
48 47 456 458 4567 4567
11 M(KNm) | -41.099 | -4.6922 (-13.3819| -51.178 |51.2377 | 10.1387 -92.277 -59.1731 0.79195 |-103.42589 (-103.42589
N(KN) [-476.486| -73.531 | -87.295 | -10.714 | 11.312 -465.174 -487.2 -637.312 | -532.4831 | -630.872 -630.872
20 y 48 47 456 46,8 4567 4567
M(KNm) | -4.9565 | -2.1694 | -0.489 |-13.1289 | 11.3804 6.4239 -18.0854 -7.6149 4.84576 -19.16507 | -19.16507
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PO AN TOT NGHIEP NHA HOC KHOA NGOAI NGU TRUONG PHHP
N(KN) [-120.891| -40.109 | -2.158 | -14.101 | 13.526 | -107.365 -134.992 | -163.158 | -110.6598 | -171.6222 | -171.6222
47 48 456 467 458 4567
11 M(KNm) | 4.3878 | -0.1092 | 2.6537 | 22.1774 |-23.9354| 26.5652 -19.5476 6.9323 26.73579 | -17.25234 | 26.63751
N(KN) [-120.891| -40.109 | -2.158 | -14.101 | 13.526 | -134.992 -107.365 | -163.158 | -135.5241 | -144.8157 | -171.6222
47 48 46 467 4568 467
I/ M(KNm) | -7.1901 | -2.3844 | -0.612 | 11.2982 | -9.3556 4.1081 -16.5457 -7.8021 2.42748 -18.3069 2.42748
21 N(KN) -59.403 | 4.179 -11.07 -7.678 6.809 -67.081 -52.594 -70.473 -76.2762 -59.4768 | -76.2762
456 : 46 4567 : 467
1 M(KNm) | 6.9062 | 1.5076 | 1.9989 1.8667 | -0.3447 10.4127 - 8.9051 11.74208 - 10.38524
N(KN) -59.403 | 4.179 -11.07 -7.678 6.809 -66.294 - -70.473 -72.5151 - -76.2762
48 : 45 4568 : 458
I/ M(KNm) | 52.2973 | 6.4341 | 6.9638 | -22.0014 | 22.0782 | 74.3755 - 58.7314 84.22579 - 77.95837
29 N(KN) [-246.853| -32.4 0.858 16.417 | -15.565 | -262.418 - -279.253 | -289.2493 - -290.0215
48 45 : 4568 | 458
1M M(KNm) [-45.5609| -2.0173 (-13.9278| 19.9957 |-20.0041 - -65.565 -47.5782 - -77.91518 | -65.38016
N(KN) [-246.853| -32.4 0.858 16.417 | -15.565 - -262.418 | -279.253 - -289.2493 | -290.0215
47 - 456 4567 - 4567
I M(KNm) | 47.4946 | 1.4395 |14.6866 | 22.9676 |-22.9453| 70.4622 - 63.6207 82.67893 - 82.67893
23 N(KN) -259.99 | -31.192 | -6.229 -9.595 10.301 | -269.585 - -297.411 | -302.3044 - -302.3044
47 456 - 4567 4567
11 M(KNm) [-54.5181| -6.6085 | -7.1309 | -25.433 | 25.3353 - -79.9511 | -68.2575 - -89.77326 | -89.77326
N(KN) -259.99 | -31.192 | -6.229 -9.595 10.301 - -269.585 | -297.411 - -302.3044 | -302.3044
456 46 : 4567 | 468
I M(KNm) | -4.8124 | -1.3632 | -1.6764 | -2.3092 0.82 - -7.852 -6.4888 - -9.62632 | -5.58316
24 N(KN) | -76.546 | 3.018 | -10.368 0.856 -1.544 - -83.896 -86.914 - -82.3906 | -87.2668
4.7 48 4.6 456,7 46,8 46,8
11 M(KNm) | 5.1294 2.932 0.0086 | 11.6245 |-13.5691| 16.7539 -8.4397 5.138 18.23799 -7.07505 | -7.07505
N(KN) -76.546 | 3.018 | -10.368 0.856 -1.544 -75.69 -78.09 -86.914 -82.3906 -87.2668 | -87.2668
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PO AN TOT NGHIEP NHA HOC KHOA NGOAI NGU TRUONG PHHP
BANG TO HOP NOI LUC CHO DAM
PHAN TRUONG HOP TAI TRONG TO HOP COBAN1 | TO HOP CO BAN 2
TU MAT CAT| NOI LUC o .| Mwmax M MIN MMAX M MIN
DAM TT HTI1 HT2 | GIO TRAI| GIO PHAI
QMAX | QMN | QMAX Q MIN
1 2 3 4 5 6 7 8 9 10 12 13
4,7 4,8 4,67 4,58
I M(Kgfm) | -0.68 | -1.626 | 0.9793 | 79.1276 | -79.352 |78.4476 | -80.0322 | 71.41621| -73.5604
Q(Kgh) | 14967 | -13.596 | 12.428 | 92.419 | -92.543 |107.386| -77.576 |109.3293 | -80.5581
4,7 - 4,67
1 W | M(Kgtm) | -17.9422 | 59697 | -11.449 | -13.2916 | 13.191 - -31.2338 - -40.2085
Q(Kgh) | 19557 | -1.596 | 12.428 | 92.419 | -92.543 - 111.976 - 113.9193
4,8 4,7 4,5,8 4,67
| M(Kgfm) | -39.7945 | 1.5655 | -23.877 | -105.711 | 105.734 | 65.9397 | -145.505 | 56.77523 | -156.423
Q(Kgf) | 24.147 | 10404 | 12.428 | 92.419 | -92.543 | -68.396 | 116.566 | -49.7781 | 118.5093
4,7 4,8 4,5,7 4,5,6,8
I M (Kgf.m) | -134.6682 | -1.6648 | -61.19 | 200.4581 | -200.43 |65.7899 | -335.097 | 44.24577 | -371.623
Q(Kgf) | -127.494 | 08 58.04 | 53.826 | -53.828 | -73.668 | -181.322 | -78.3306 | -227.455
, 4,6 - 4,6,8 -
W | M(Kgfm) | 156.6141 | -4.6665 | 77.361 | -1.389 | 1.4248 |233.975 - 227.5209 ]
Q(Kgh) | 27.793 0.8 15117 | 53.826 | -53.828 | 42.91 - -7.0469 -
4,8 4,7 4,5,8 4,5,6,7
W\ (kgfm) | -134.4317 | 7.6682 | -58.43 | 203.236 | 203.279 | 68.8468 | -337.668 | 41.61757 | -376.833
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PO AN TOT NGHIEP

NHA HOC KHOA NGOAI NGU TRUONG PHHP

Q (Kgf) 127.431 0.8 57.305 53.826 -563.828 | 73.603 | 181.257 | 79.7058 | 228.1689
4,7 4,8 4,57 4,5,6,8
I M (Kgf.m) | -37.8265 | -6.6868 | -20.089 | 97.5064 | -97.462 |59.6799 | -135.288 | 43.91114 | -149.641
Q (Kdgf) -22.593 | -23.189 | -7.914 65.08 -64.985 | 42.487 | -87.578 | 15.1359 | -109.045
4,8 4,57 4,6,8
3 /1 M(Kgfm) | -12.9753 | 9.8165 | -9.4053 | 9.648] -9.7324 - -22.7077 | 454194 | -30.1992
Q (Kdgf) -14.223 -1.289 -/.914 65.08 -64.985 - -79.208 | 43.1889 | -79.8321
4,8 4,7 4,6,8 4,57
/i M (Kgf.m) 0.5763 | -3.2066 | 1.2787 | -78.2101 | 77.9971 | 78.5734 | -77.6338 | 71.92452 | -72.6987
Q (Kgf) -5.853 20.581 -7.914 65.08 -64.985 | -70.838 | 59.227 | -71.4621 | 71.2419
4,7 4,8 4,57 4,6,8
1 M (Kgf.m) | -5.6351 04612 | -2.9131 | 62.8863 | -62.756 |57.2512 | -68.3907 | 51.37765 | -64.7369
Q (Kgf) 1.337 11.679 | -17.346 | 69.503 -69.396 70.84 | -68.059 | 74.4008 | -76.7308
4,5 4,6,8 4,57
4 11 M(Kgfm) | -9.2672 | -11.218 | 8.4327 | -6.6165 6.6399 - -20.4847 | 4.29814 | -25.3178
Q (Kdgf) 5.927 11.679 | -5.346 69.503 -69.396 - 17.606 | -61.3408 | 78.9908
4,8 4,7 4,6,8 4,57
/i M (Kgf.m) | -17.4892 | -22.896 | 7.7784 | -76.1193 | 76.0354 | 58.5462 | -93.6085 | 57.94322 | -106.603
Q (Kdgf) 10.517 11.679 6.654 69.503 -69.396 | -58.879 | 80.02 | -45.9508 | 83.5808
4,7 4,8 4,6,7 4,5,6,8
1 M (Kgf.m) | -126.3955 | -61.047 | -3.1455 | 167.2004 | -167.23 |40.8049 | -293.63 | 21.25391 | -334.679
5 Q (Kgf) -116.361 | -57.997 0.996 44.637 -44.64 | -70.724 | -160.001 | -74.2913 | -206.838
4,5 - 4,5,8 -
i M (Kgf.m) | 140.7613 | 77.339 | -6.8793 | -0.1896 0.1642 |218.101 - 210.5145 -
Q (Kgf) 28.527 15.161 0.996 44.637 -44.64 43.688 - 1.9959 -
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PO AN TOT NGHIEP NHA HOC KHOA NGOAI NGU TRUONG PHHP

4,8 4,7 4,6,8 4,567
A | M(Kgtm) | -131.66 | -58.615 | -10.613 | -167.58 | 167.563 | 35.903 | -299.24 | 9.595 -344.787
Q (Kgf) 116.764 | 57.348 | 0.996 44.637 44,64 | 72.124 | 161.401 | 77.4844 | 209.4469

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

1 M (Kgfm) | -21.0741 | -19.445 | -2.1198 | 74.1814 | -74.254 |53.1073 | -95.3277 | 43.78134 | -107.31
Q (Kgf) -14.857 | -7.392 | 21.098 | 50.912 | -50.985 | 36.055 | -65.842 | 11.9756 | -86.3845

4,6 4,5 4,6,7 4,58
6 111 M (Kgfm) | -6.667 9466 | 11.601 | 54496 | -54243 | 4.9338 | -16.133 | 8.67836 | -20.0683
Q (Kgf) -6.487 -7.392 | 0.772 50.912 | -50.985 | -5.715 | -13.879 | 40.0286 | -59.0263

4,8 4,7 458 4,6,7
A | M(Kgfm) | -3.5593 | 0.5127 | -4.2031 | -63.2822 | 63.4049 |59.8456 | -66.8415 | 53.96654 | -64.2961
Q (Kgf) 1.883 -7.392 | 22642 | 50912 | -50.985 |-49.102 | 52.795 | -50.6563 | 68.0816

4,7 4,8 4,6,7 4,5,6,8
I M (Kgfm) | -8.2795 | -2.8592 | -0.554 | 55.112 | -55.007 |46.8325| -63.2861 | 40.8227 | -60.8573
Q (Kgf) 2.122 -16.98 | 11.865 | 53.766 | -53.663 | 55.888 | -51.541 | 61.1899 | -50.7782

4,6 - 4,6,8
7 111 M (Kgf.m) | -12.6962 | 8.1205 | -12.419 | 1.3461 -1.3437 - -25.1152 - -25.0826
Q (Kgf) 6.712 -4.98 11.865 | 53.766 | -53.663 - - - -30.9062

4,8 4,7 4,58 4,6,7
nan | M(Kgfm) | -21.7029 | 7.1002 | -24.284 | -52.4198 | 52.3193 | 30.6164 | -74.1227 | 31.77465 | -90.7364
Q (Kgf) 11.302 7.02 11.865 | 53.766 | -53.663 | -42.361 | 65.068 |-30.6767 | 70.3699

4,7 4,8 - 4,5,6,8
8 I M (Kgf.m) | -115.5264 | -2.289 | -57.374 | 130.5131 | -130.55 |14.9867 | -246.08 - -286.721
QKgf) | -115.215 | 1.077 -58 34.648 | -34.653 | -80.567 | -149.868 - -197.633

11/1 4,6 - 4,6,7 -
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PO AN TOT NGHIEP NHA HOC KHOA NGOAI NGU TRUONG PHHP
M (Kgfm) | 151.0856 | -6.327 | 81.024 | 05819 | -0.6068 | 232.11 - 224.5308 ]
Q(Kgh) | 28.672 | 1.077 | 15.158 | 34.648 | -34.653 | 43.83 - 73.4974 -

4,8 4,7 i 4,5,6,7

| M(Kgtm) | -121.8805 | -10.365 | -54.919 | -129.349 | 129.34 | 7.4597 | -251.23 - -297.05
Q(Kgh | 11691 | 1.077 | 57.345 | 34.648 | -34.653 | 82.257 | 151.558 i 200.673

4,7 4,8 4,57 4,5,6,8
I M (Kgfm) | -25.4281 | -2.8223 | -20.901 | 55.7875 | -55.866 |30.3594 | -81.2944 | 22.24058 | -97.0584

Q(Kgh | -15.713 | -21.439 | -7.649 | 41677 | -41.742 | 25.964 | -57.455 | 2.5012 | -79.46

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

9 W | M(Kgfm) | -9.8649 | 11.358 | -10.574 | -0477 | 04853 | 1.4933 |-20.4391 | 0.79425 | -19.811
Q(Kgf) | -7.343 | 0431 | -7.649 | 41.677 | -41.742 | -6.912 - 445229 | 23.2822

4,8 4,7 4,6,8 4,5,6,7
I | M(Kgfm) | -5.6013 | -3.9857 | -0.2478 | -56.7415 | 56.8369 |51.2356 | -62.3428 | 45.32889 | -60.4788
Q (Kgf) 1.027 | 22.301 | -7.649 | 41.677 | -41.742 |-40.715 | 42.704 |-43.4249 | 51.7231

4,7 4,8 4,57 4,5,6,8
I M (Kgfm) | -11.2042 | -0.1894 | -4.1644 | 44.8068 | -44.716 |33.6026 | -55.92 |28.95146| -55.3668
Q (Kgf) 2602 | 14.124 | -18558 | 37.01 | -36.905 | 39.612 | -34.303 | 48.6226 | -34.6031

4,5 i 458
10 W | M(Kgftm) | -16.1014 | -14.313 | 8.3934 | 7.7971 | -7.811 - | -30.4145 i -36.0131
Q (Kgf) 7192 | 14.124 | -6558 | 37.01 | -36.905 i 21.316 - -13.3109

4,8 4,7 4,6,8 4,57
| M(Kgfm) | -25.5886 | -28.437 | 8.9512 | -29.2127 | 29.0939 | 3.5053 | -54.8013 | 8.65199 | -77.4732
Q(Kgh | 11.782 | 14124 | 5442 | 3701 | -36.905 |-25.123 | 48.792 | -16.5347 | 57.8026

1 i 4,8 : 4,5,6,8
M (Kgfm) | -102.0042 | -53.828 | -0.3177 | 90.3916 | -90.452 - | -192.456 - -232.142
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PO AN TOT NGHIEP NHA HOC KHOA NGOAI NGU TRUONG PHHP
Q(Kgf) | -115.037 | -58.071 | 1.191 23.718 | -23.725 - -138.762 - -187.582
4,5 - 457 -
111 M (Kgfm) | 163.9393 | 84.835 | -4.7829 | 1.4476 | -1.4835 |248.775 - 241.5938 -
Q (Kgf) 28.85 15087 | 1.191 23.718 | -23.725 | 43.937 - 63.7745 -
4,7 - 4,5,6,7
NN | M(Kgim) | -109.6952 | -50.843 | -9.2482 | -87.4964 | 87.4847 - -197.192 - -242.524
Q (Kgf) 117.088 | 57.274 | 1.191 23.718 | -23.725 - 140.806 - 191.0527
4,7 4,8 4,6,7 4,5,6,8
1 M (Kgfm) | -29.8801 | -24.696 | -1.2589 | 36.0024 | -36.087 | 6.1223 | -65.9667 | 1.38905 | -85.7171
Q (Kgf) -16.558 | -9.275 | -20.419 | 30.811 -30.871 | 14.253 | -47.429 | -7.2052 | -71.0665
4,5 4,6,8 4,57
12 11/ M (Kgfm) | -13.1759 | -12.175 | 11.545 | -5.592 5.5889 - -25.3509 | 2.24443 | -29.1662
Q (Kgf) -8.188 9.275 1.451 30.811 -30.871 - -17.463 | -34.666 | 11.1944
4,8 4,7 458 4,6,7
man | MKgfm) | -7.7713 | 0.3456 | -5.1761 | -47.1863 | 47.2645 |39.4932 | -54.9576 | 35.07779 | -54.8975
Q (Kgf) 0.182 9.275 | 23.321 | 30.811 -30.871 | -30.689 | 30.993 | -35.9494 | 48.9008
4,7 4,8 4,6,7 4,5,6,8
1 M (Kgfm) | -14.0938 | -4.1297 | -1.3241 | 21.0325 | -20.825 | 6.9387 | -34.9192 | 3.64376 | -37.7451
Q (Kgf) 3421 | -17.882 | 12.317 | 13.883 | -13.703 | 10.462 | -17.124 | 20.159 | -20.7622
4,6 4,57 4,6,8
13 11/ M(Kgfm) | -12.9682 | 7.7524 | -13.641 | 7.1499 | -7.1228 - -26.6095 | 0.44387 | -31.6559
Q (Kgf) 1.169 -5.882 | 12.317 | 13.883 | -13.703 - - 8.3699 -0.0784
4,6 - 4,6,7
WA | M(Kgfm) | -16.4326 | 7.6345 | -25959 | -6.7327 | 6.5798 - -42.3912 - -45.8548
Q (Kgf) 5.759 6118 | 12.317 | 13.883 | -13.703 - - - 29.339
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PO AN TOT NGHIEP NHA HOC KHOA NGOAI NGU TRUONG PHHP
4,8 - 4,6,8
I M (Kgfm) | -101.3989 | 0.3241 | -52.953 | 62.055 | -62.167 - -163.566 - -205.007
Q(Kgf) | -114.663 | 1.186 | -57.968 | 16.076 | -16.081 - -130.744 - -181.307
4,6 - 4,6,7 -
14 11/ M(Kgf.m) | 163.1422 | -4.122 | 85.327 | 1.7698 | -1.8618 |248.469 - 241.5294 -
Q (Kgf) 29.224 1.186 | 15.189 | 16.076 | -16.081 | 44.413 - 57.3625 -
4,56 - 4,567
A | M(Kgfm) | -111.8948 | -8.568 | -50.733 | -58.5155 | 58.4437 - -171.196 - -217.93
Q (Kgf) 117.462 | 1.186 | 57.377 | 16076 | -16.081 - 176.025 - 184.6371
45,6 - 4,5,6,8
1 M (Kgfm) | -23.3011 | -2.4363 | -22.665 | 15.6301 | -15.739 - -48.4021 - -60.0574
Q (Kgf) -13.265 | -20.883 | -8.21 14.957 -15.07 - -42.358 - -53.0117
4,6 458 4,6,7
15 11/ M (Kgf.m) | -11.0437 | 10.993 | -11.581 | -4.5617 | 4.6051 - -22.6249 | 2.99495 | -25.5723
Q (Kgf) -4.895 0.987 -8.21 14.957 -15.07 - - -17.5697 | 1.1773
4,8 4,7 4,6,8 4,567
A | M(Kgfm) | -10.0858 | -5.1015 | -0.4977 | -24.7534 | 24.9495 | 14.8637 | -34.8392 | 11.92082 | -37.4031
Q (Kgf) 3.475 22.857 | -8.21 14.957 -15.07 |-11.595 | 18.432 | -17.477 | 30.1186
4,56 - 4,567
I M (Kgfm) | -6.9062 | -1.5076 | -1.9989 | -1.8667 | 0.3447 - -10.4127 - -11.7421
Q (Kgf) 13.387 4.179 -7.93 -7.678 6.809 - 9.636 - 3.1009
16 4,8 - 458
111 M (Kgfm) | -25.3232 | -5.6861 | 4.7909 | 5.8108 | -6.4639 - -31.7871 - -36.2582
Q (Kgf) 23.447 4.179 -5.65 -7.678 6.809 - 30.256 - 33.3362
T 4,8 - 4,58
SVTH: POAN XUAN TRUONG - XDL401 224




PO AN TOT NGHIEP NHA HOC KHOA NGOAI NGU TRUONG PHHP
M (Kgfm) | -53.8002 | -9.8646 | 9.3006 | 13.4883 | -13.273 - -67.0727 - -74.6236
Q (Kgf) 33.507 4.179 -3.37 -7.678 6.809 - 40.316 - 43.3962
4,8 - 458
I M (Kgfm) | -106.0975 | -16.299 | 2.3367 | 35.4896 | -35.351 - -141.448 - -152.582
Q(Kgf) | -125.956 | -22.351 | 0.628 8.739 -8.757 - -134.713 - -153.953
4,5 - 4,57 -
17 I/ M (Kgfm) | 233.5561 | 37.495 | -0.0177 | 2.718 25134 |271.051 - 269.7476 -
Q (Kgf) 56.947 6.291 0.628 8.739 -8.757 | 63.238 - 70.474 -
4,7 - 4,567
man | M(Kgfm) | -112.6746 | -16.121 | -2.3721 | -30.0537 | 30.324 - -142.728 - -156.367
Q (Kgf) 127.709 | 22.304 | 0.628 8.739 -8.757 - 136.448 - 156.2129
4,5 - 457
I M (Kgfm) | -58.1565 | -9.5125 | 4.7588 | -4.6207 | 4.9887 - -67.669 - -70.8764
Q (Kgf) -38.09 -3.018 | -1.761 -0.856 1.544 - -41.108 - -41.5766
4,5 - 45,7
18 111 M (Kgfm) | -19.1097 | -5.4379 | 4.3388 | -3.4649 | 2.9043 - -24.5476 - -27.1222
Q (Kgf) -19.757 | -3.018 | 2.383 -0.856 1.544 - -22.775 - -23.2436
4,56 - 45,67
A | M(Kgim) | -4.8124 | -1.3632 | -1.6764 | -2.3092 0.82 - -7.852 - -9.62632
Q (Kgf) -1.424 -3.018 | 6.528 -0.856 1.544 - 2.086 - 0.9646
SVTH: POAN XUAN TRUONG - XDL401 225




