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LOI NOI PAU

Muc dich cia tdp sdch nay nham giip sinh vién nganh Xdy dung
ndm vitng cdc phiwong phdp thiét ké' t6 chitc thi cong cdc loai cong
trinh, lua chon cdc gidi phdp ki thudt khd thi, cé hiéu qud kinh té cao.

Sdach duoc trinh bay dudi dang nhiéu bai todn nhd, bao qudt
nhitng Iinh viee thi cong xdy ldp thong thuong nhu: thi cong ddt, thi
cong bétong, thi cong ldp ghép, thiét ké dién, nudc, mdt bang cong
truong... Bén trong chita dung nhitng bdng biéu s6 liéu va phu luc,
mot dang so tay thu gon gitip cho viéc tra khdo lam dé dn cia sinh
vién duwoc thudn loi, nhanh choéng. Ngodi cdc gidi phdp ki thudt, sdch
con dé cdp dén cdc gidi phdp kinh 1€ ciia do dn. Moi bai todn la mot
vdn dé ki thudt ma sinh vién phdi gidi quyét méi hoan thanh duoc
- do an.

Cudi sdch la mot mdu do dn thiét ké't6 chic thi cong c6 tinh chdt
tong qudt dé sinh vién tham khdo khi lam ludn dn 16t nghiép.

Cdc s6 liéu trong cuon sdch ciing nhu phu luc chi ¢ tinh chdt
minh hoa, vi du.

Tac gia



CHUONG 1 - THI CONG DAT

Chuong 1
THI CONG PAT

Bai toan 1.1: Thiét ké thi cong dao ranh duong 6ng:

Tinh khéi lugng cong tdc ddt khi dao mot ranh dai 700m dé ddt duong 6ng béténg cot
thép, duong kinh 1m. Ddy rdanh rong 2m, do sdu ranh tuy theo trdc doc (hinh 1.1).
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Hinh 1.1
Tinh khéi luong dat dao clia ting doan rinh dudng 6ng theo cong thifc gan ding:
vo| BB
2

v6i: F,, F, - dién tich hai mat cit ngang mot doan ranh;
L - khoang cich giita hai mat cat trén.

Lap bang tinh toén khéi lugng dat dao (bang 1.1).
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Bang 1.1. Bang tinh toan khoi luong dat dao

cronee | s | DR | Ren || gl
(m) dién F (m®) 2 ti€t dién L v (m3)
(m)
0 2 6,68
7,17 100 717
1 2.2 7,65
10,48 100 1048
2 3.2 13,3
15,4 40 615
2+ 40 3,84 17,5
14,75 60 885
3 3 12
16,1 100 1610
4 42 20,2
22.15 100 2215
5 4,7 24,1
6 4,5 22,6
23,35 100 2335
7 4,7 24,1 |
Tdng cong - - 11760

Khi dao ranh dé lai 16p bao vé nén, ddy 20cm véi khéi lugng:
700 x 2 x 0,2 = 280m’
Thé tich chi€m bdi 6ng bétong c6t thép dudng kinh 1m la:

2
3431 700 = 550m?
Khéi luong dat dé 1ap ranh véi he s6 téi cuéi cing K, = 1,03, quy vé trang théi dat
nguyén thé, la:
11760 - 550
1,03

Khéi luong dat dur thira 1a: 11700 — 10900 = 860m>

=10900m>
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Bang 1.2. Bang tém tit cic khoi lugng cong tac dat

(quy vé trang thai dit nguyén thd)

Khéi luong Khéi luong hot Khoi lugng Khoi lugng dit thira
dat dao bing may 16p dat béo vé nén dat 14p ranh mang di xa dé
11480m’ 280m’ 10900m’ 860m’

Bai toan 1.2: Chon phuong 4n thi cong dao dit ho mong

Dao mét hé méng 6 kich thide 40 x 50m, sdu 2m, trong ddt cdp II. Ddt dao sé€ boc
Ién xe tdi dem ra ngoai thanh do.

Chi ¢c6 thé thué dugc mot mdy dao, mang gdu ngita 0,5m, gdu ddy 0,5m’, gdu sdp

0,5m’ véi gid thué 1120 donglca. Mdy dao c6 3 céng nhdn phuc vu.

Néu dao dat thii cong thi cdn thué bang tdi dé boc dat dao i dudi hd méng lén xe tdi,
gid thanh thué bang tdi la 210 donglca.

Tinh xem phuong dn thi cong ndo cd loi.

May dao gdu ngira ding 1am viéc duéi ddy hé méng nén phai lam dudng cho xe may
1én xuéng hé. Khéi lugng dao dudng khoang 100m>. Con dudng niy réi ciing phai 1ap lai.

Ding gdu xap va gdu day thi khong cin lam dudng cho xe, mdy 1én xudng.

1. Truong hop ding gdu ngia
Khoi lugng dat hong méng: 40 x 50 x 2 = 4000m’

Nang suat mot ca may la:

280 m*/ca (phu luc 2).



THIET KE TO CHUC THI CONG

Bang 1.3. Tién do thi cong dao ranh duong ong

) Khéi |Nang M’a Tpol ’ S6 ngay lam viéc
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luong | suit . .
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Dat tir trén bd d8 xudng 14p hd, theo dinh mitc 13 5,5m> cho mot cong. Vay mat

100

—— =18 cong 14p dudng. Tién chi vao viéc 1dp dudng 1én xudng cla xe mdy la: 14 x 18

b

= 252 dong.

Thoi gian hoan thanh cong tac dat la:

4000 + 100

280

+1=16ca
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Gi4 tién dao 1m? dat 1a;
252 1120x15

+ =6,86 dong
100 4000

S5 cong lao dong dé dao 1m” dat la:

15x3+18

=0,0161 con /m3
4000 g

2. Truong hop diung gdu xdp

Nang suat méi ca: 200m>/ca
Thoi gian cong tic: 490 =20ca
200
1120,00 x 20

Gi4 tién dao 1m” dat: =5,5 déng

4000
S5 cong lao dong dé dao 1m> dat la:

3x20

=0,015 con m’
4000 g

3. Truong hop dung gdu ddy

Nang sudt moi ca: 192m’>
Thoi gian cong tac: 4000 =21 ca
192
Gid tién dao 1m? dat: 120x321_ 5 dong
4000

4. Truong hop dao ddt thu cong

Nang suat: 4m>/cong

T8 cong nhan gém 10 ngudi dao dat va mot bang tai phuc vu van chuyén dat d6 vao
xe tai.

Néu dinh dao hd méng trong 20 ca (nhu thi cong co gidi) thi cdn c6 5 6 thg, tic 50
nguoi dao dat va 5 bang tai.

Chi phi dao dat gom:

Tién cong trd cong nhan: 14 déng x 1000 = 14.000 déng

Tién thué bang tai: 210 déng x 5 x 20 = 21.000 dong
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14000 + 21000
4000

S6 cong lao dong dé dao 1m? dat:

=8,7 dong

Gi tién dao 1m? dat:

% =0,25 C(‘)ng/m3

Bang 1.4. Bang chi tiéu cic phuong 4n dao hé méng

Phuong 4n Thoi gian thi cong Gid tién Cong lao dong
thi cong (ngay) 1m? dat dao
Dao bang gdu ngira 16 6,86 0,016
Pao bang gdu xap 20 5,6 0,015
bao bing gdu day 21 5,9 - 0,0158
Dao bing thii cong 20 8,7 025

Néu yéu t6 thoi gian khong phai 1a quyét dinh thi phuong 4n dao hé méng bing mdy
dao mang gau x4p la phuong 4n kinh t€ nhat.

Bai toan 1.3: So sanh cic phuong an dao dat

50m
74m

(IARNRNANSNRANNNERENN

ITH T g

—

‘!’— Dat mat

\
Dt thit

]

5m

10m

5m

100m

112m

Hinh 1.2

Dao mét ho' méng (xem hinh 1.2) sau 10m va dé dat di xa bdng xe 6t6 tdi. Chon mot
trong cdc phuong dn thi céng sau: '

1. Dao hét chiéu sdu bang mdy dao gdu ngita.
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2. Dao hét chiéu sdu bang mdy dao gau ddy.
3. Pao Idp trén, sdu Sm, bdng gdu ngita, con I6p dudi dao bang gdu day.
Thé tich I6p Sm trén, gom cd ddt mdt cé ldn rdc rudi (ddt cdp 11I) la 3 8.000m’.
Thé tich I6p ddt bén dudi (ddt cdt thude cdp 1) la 27.000m’.
Néu ding gdu ngira thi phai 1am dudng 1én xudng hé cho mdy dao va xe tai.
Khéi luong dio dudng trong phuong 4n 1 1a 3600m”.
Khéi luong dio dudng trong phuong 4n 3 1a 900m”.
O day khoi luong dat dao khd 16n, vay chon loai gdu dung tich im’.
So s4nh c4c phuong 4n thi cong dya trén ba yéu t6: thoi gian, gid thanh va cong lao dong.
Khong xét van dé van chuyén dat dao di xa bang xe tai, vi gid thanh va cong van
chuyén trong ca phuong 4n déu gin bang nhau.
a) Phuong dn thit nhdt
Khéi lugng 16p dat cdp 111 & tang trén la:
38000 + 900 = 38900m’
Khoi luong 16p dat cap I & tang dudi la:
27000 + 2700 + 29700m’
S6 ca mdy dao gau nglra:
38900 N 29700
59x8x0,85 72x8x0,85

=158 ca may

Mbi mdy dao c¢6 3 cong nhan phuc vu.

S6 cong lao dong: 158 x 3 = 474 cong

Tién thué mdy dao (phu luc 1): 2790 x 158 = 440820 dong

Khéi lugng dat dudng 1én xuéng ciing phai dung 6t6 dé van chuyén di, roi lai van
chuyén dat vé dé 14p. Néu ldy ning suat xe 6to 1a 50 m’/ca thi:

S& ca van chuyén dat 1am dudng lén xudng la:

2 x 3600
50
S6 cong lai xe la: 144 cong

=144 ca

Néu nang sudt mdy ui lap ranh dudng lén xudng la 450 m>/ca, thi:
S6 ca mdy ui la: 3600 _ 8ca
450

Tién thué mdy ni 1a: 120 x 8 = 7600 dong

11
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Gi4 thué xe ot6 tai dé van chuyén dat 1a 4,5 déng cho 1 tan-km, tic 7,4 déng cho
1m>/km; thi gid tién d6 dat di xa 2km la:
7,4 x 3,600 x 2 = 53.000 déng

Gi4 téng cong: 440.820 + 7.600 + 53.000 = 501.420 dong
Néu sir dung hai mdy dao dé thi cong h6 méng thi thoi gian thi cong la:
158 +8 =87 ngay
2
S6 cong lao dong: 474 + 144 + 8 = 624 cong
b) Phuong dn thit hai
Khdi luong dit dao la: 38.000 + 27.000 = 65.000m>
S6 ca may dao dat gau day: __65000 =191 ca
50x8x0,85
Tién thué mdy dao: 2790 x 191 = 532.890 dong
Thoi gian thi cong: 1971 =95,5 ngay
S6 cong lao dong: 191 x 3 =573 cong

c) Phuong dn thit ba
38900 N 27000
59x8x0,85 50x8x0,85

S6 ca mdy can thiét: =177 ca may

S6 cong lao dong dao dat: 177 x 3 =531 cong
S6 cong lai xe chd dat ranh dudng 1én xudng la:

2x900 =2ca=36cong
50

S6 ca mdy ui 14p dat la: 200 2 ca mdy

450
Tién thué mdy dao: 2790 x 177 = 493.830 déng
Tién thué may bi: 1200x2 = 2.400 déng
Tién thué oto tai lay la: 53.000 déng
Téng cong: 549.230 déng

. . 177 R

Thai gian thi cong: - +2 =90,5 ngay
S6 cong lao dong: 531 + 36 + 2 = 569 cong

12
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Bang 1.5. Bang téng két so sanh

Phuong dn 1 2 3
Thoi gian thi cong 87. 95,5 90,5
S6 cong lao dong 624 573 569
Gid thanh 501.420 532.890 549.230

Vay phuong an thit nhat ddng dugc chon.

Bai toan 1.4: Chon may dao gau day
Chon moét mdy dao gdu ddy dé dao mét con kénh c6 kich thudc: b = 6,0m; h = 4,5m;
mdi déc m = 1,5 va dao theo so dé nhu hinh 1.3.

De

Ry Raso

a =
“ o
)\\\
oN|/u
< R S AP
n e c=50
= b=6
Hinh 1.3

Padt thuéc loai sét pha cdt
Ta chon mdy dao gdu day theo nhing diéu kién sau:

- Ban kinh dao dat I6n nhat: Ry, = m,g+0,5b+m,h+0,5¢

- Ban kinh d6 dat 16n nhat: Rys = 0,5¢ + m3hg, + by,
Hdéo 2h
Hy > hy + (0,5 + 1,0)

Muén xéc dinh céc thong s6 ki thuat clia mdy dao gdu day, cin phai tinh chiéu rong
mat trén (b,.) cla dé, véi diéu kién 1a khéi lugng cua hai con dé (ké ca hé so dat toi k)
bang khéi lugng hé dao.

V =h(b + m,h) =4,5(6,0 + 1,5.4,5) = 57,4 m>/m.dai

2V, = Vky = 57,4 x 1,15 = 66 m*/m.dai — V4, = 33 m’/m.dai

- D6 sau dao dat 16n nhat:

- Chiéu cao dé dat 16n nhat:

Dién tich ti€t dién ngang con dé la: F,, = 33m>.

Chiéu rong mat trén cia dé la:

13
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bye }I:f—m3.hde =;—32—1,0 x3,2="7,Im
Cic di€u kién thi cong bang gau day:
Ry 2 mh + 0,55 + myh + 0,5¢ =
=0,5x45+05%x6+1,5x45+0,5x5,0=14,5m
Ry4520,5¢ + mshy, + by, =0,5x 5,0+ 1,0x 3,2+ 7,1 =12,8m
Hgo=2h=4,5m
Hys2hye +1,0=42m
Theo nhitng di€u kién trén, ta chon médy dao gau day E-801, dung tich giu 0,75m?,
tay can dai 14,0m (xem bang 1.6).

Bang 1.6. Nhirng tinh nang ki thuat cha may dao mang giu day

Nhifng tinh nang Loai may dao
ki thuat E-505A
E-1513 E-303 va E-801 E-1004A | E-1262
NN T E-652
R, I Dung tich gdu (m3)
-l
R
: 0,15 0,35 0,5 0,75 1 1
Chiéu dai tay can L 75 10,5 13 14 15 s
(m)
Ban kinh dao dat 16n 10,5 14,3 15,1 16,8 16,8
nhat R, ) 9 13,2 12,2 15,2 15,2
Chiéu cao d6 dit 16n 3,7 3 5,3 4,9 55 5,5
nhat H, - 6,06 8 7,8 8,8 8,8
Bén kinh dé datién | 6,39 10 12,5 13,5 14,6 14,6
nhitR, - 8, 10, 12,2 12,2 12,2
e sau s | 47 | 68 | 7 | 25 | 7
fao dat ki - 3, 5,9 55 8 6.8
mdy dao ngang
Chiéu sau dao dat 4,45 E 10 10,8 1,7 11,7
khi mdy dao doc - 5, 7,8 8.8 9,3 9,3

Ghi chi:  Tit s6 Gng v6i géc nghiéng tay cdn 45°.
Miu s6 tng v6i géc nghiéng tay can 60°.

14
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Vi géc déc clia can 1a 45°, thi cdc tinh nang ki thuat clia mdy dao do la:
Ry, = 15,1m > 14,5m
Ry = 13,5m > 12,8m
Hy,, =70 >4,5m
Hy5=4,9m > 4,2m

Bai toan 1.5: Tinh tuong cir gb chong vach dat ho dao
Tuong cix chong vach ddt hé dao gém nhiing coc gé tron va nhiing vdn ngang, rong
h = 18cm (hinh 1.4). Cdc coc g6 déng cdch nhau | = 1,5m va nho cao H = 1,8m.

Tdi trong tinh todn tdc dung lén tuong cir tdng ddn theo chiéu sdu, theo quy ludt
tuyén tinh, iy tri s6 p; = 400 kGIm? tai met dat, téi p, = 1600 kG/m? tai ddy hé dao.

Yéu cdu chon duong kinh coc gé va chiéu day vdn ldt khi cuong do tinh todn ciia go
la R = 150 kGlcm®. Diém ngam cila coc Idy thdp hon ddy hé" dao mot doan a = 0,2m do
tinh bién dang ciia ddt. Tinh vdn nhu mét dam don, twa khdp lén coc.

Tinh coc

- Mai coc chiu ap luc cha van lat c6 bé
mit s = H/, nhu vay tai trong 1én coc tang tur:

q, =p,! =400 x 1,5 = 600 kG/m
t6i  q, =p,/ =1600 x 1,5 = 2400 kG/m

Mbmen u6n 1én nhat tai diém ngam cla

coc trong d4t. Mudn tinh mémen nay ta phan
biéu dé tai trong hinh thang ra 1am hai phan:
phan hinh chir nhat cé hop luc q;H, dat tai
diém giita chiéu cao H; phan hinh tam gidc
c¢6 hop luc (q, — q,)H/2, dat & doan 2/3 H, Hinh 14
tinh tir dinh coc.

M, .x = ,HH/2 + a) + (q, — q,)(H/2)(H/3 + a)
=600 x 1,8(1,8/2 + 0,2) + (2400 — 600)(1,8/2)(1,8/3 + 0,2)
= 2480kG.m

Momen khang cua tiét dién coc phai la:

W > Muax _ 2480.10°
B 150

=1650cm>

15
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Dai vdi tiét dién tron cé dudng kinh D:

W,=W,~0,D

Vay: 0,1D; > 1650
Rt ra: D > 316500cm = 25,5cm

Pudng kinh cay gbé phai 1a D = 26cm.
Tinh van ldat
Tam véan ngang duéi cung chiu tai 16n nhat. Tai trong phan bd déu tic dung lén tdm
van ndy bang:
q =p,h = 1600 x 0,18 = 288 kG/m
Tinh todn giong nhu trén, thi thdy chiéu ddy tdm vén ngang khong dugc nho hon 4,3cm.

Bai todn 1.6: Tinh s xe tai phuc vu mot may dao (xic) dat
Tinh s6 lugng xe ben chd ddt, trong tdi 3,5 tdn, phuc vu mét mdy dao ddt gdau dady,
dung tich gdu 0,5m; khodng cdch vdn chuyén ddt la 4km; toc dé xe la 19 km/h. Ndng
sudt mdy dao khi d6 ddt vao xe 1di N, = 30 m’/h.
* Cdc cong thirc tinh todn:
S6 luogng xe ben (m) tinh bing cong thic:
m=— (1-1)
tch
v6i T 1a thoi gian mot chuyén xe, tinh bang phit, xdc dinh nhu sau:
T=Typ+tyy g+ | _ (1-2)
trong d6: tg, - thoi gian chat hang 1én xe;
t4, - thoi gian di vé cta xe;
t4 - thoi gian d& hang khoi xe = 1 phiit;
t, - thoi gian quay xe = 2 phiit.
Thoi gian chat hing lén xe t;, phu thugc vao s6 gdu dat (n) d6 ddy mot xe tai:

n= Q

Y-e.Kch (1_3)
tch:m.m:i.@

- N N (1-4)

16
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vai: Q - trong tai xe; tan;

K, - hé s6 chita dat toi cua gau;

y - dung trong dat & trang thai nguyén thé, tdn/m>;

e - dung tich hinh hoc cua gau dao, m’ ;

q - dung tich xe tai (m’) tinh theo d4t nguyeén thé va s6 gdu chén.
Thoi gian di vé t,, clia xe tinh bang cong thiic:

t, =260 (1-5)
\"%

voi: L - doan dudng van chuyén, km;
v - t6c do xe, km/h; c6 thé 14y t6c do chd hang bang tdc do xe vé khong hang.
Thai gian dd hang (t,) va thoi gian quay xe (t;) phu thudc vao diéu kién thi cong.

Sur két hop lam viéc giita may dao dét va cic xe chd dat c6 thé biéu dién bang do6 thi
(hinh 1.5).

—’l t
Noichdt ——
hang \
\
\
1 \
\

Noi d&
hang ——— —— T ——

tt:h tdv td+tq tdv

Co hang Khéng hang

Hinh 1.5: D6 thi vdan dong cua cdc xe tdi
1. Xe thir nhat; 2. Xe thir hai; 3. Xe thir ba.

Néu s6 luong xe tai (m) tinh ra 1a con s6 nguyén, c6 nghia 1a lic chat hang xong cho
chiéc xe cudi cling va ldc bit ddu chat hang cho xe ddu tién vira trd vé tring lam mat, &
diém D trén dé thi.

" Néu dé thi c6 khoang hé (t,), c6 nghia Ia thdi gian d6 mdy dao ding roi, vi s6 luong
xe tai nho hon s6 tinh bdi cong thiic (1-1). Poan t, & bén phai diém D, la thoi gian ding
doi cuia xe tai, khi s6 lugng xe tai 16n hon con s6 cho boi cong thic (1-1).

Trudng hop mdy dao d8 mot phan dat dio lén xe ti dé chd di xa, va d phan dét con
lai thanh d6ng lén bd hé dao, dé danh sau nay 14p h6 méng, thi s6 lugng xe tai can thiét

tinh bang cong thic:
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m, = T 78
[ =—
tch
hé so p tinh bang cong thic: n=
¢o+K
N \Y%
véi: K=—4; p==4
NXC VXC

N, - nang suit mdy dao khi dd dat thanh déng, m*/h;
N,. - nang suat may dao khi dé dat vao xe tai;
V, - luong d4t ma may dao d§ thanh déng, m>;
V,. - lugng dit ma mdy dao dé vao xe tai.
Giai bai toan nay, 4p dung cdc cong thic (1-1) dén (1-5), ta cb:

n= 3,5
1,6 x0,5x0,87

= 5,05, 1dy 1a 5 gau

&day: v - dung luong dat; y = 1,6 tan/m’;
K, - hé s6 chita dat toi; K = 0,85.
Dung tich chita ctia xe ben:
q=nek, =5x05x0,87=2,18m>

Thoi gian chat mot xe tai dat:

ty, = 2’—;8x 60 = 4,36 , Iy 1a 4 phut
Thoi gian di vé: tgy = 21—§ = 25 phit

Thoi gian mét chuyén xe ben:
T=4+25+1+2=32phit
S6 lugng xe ben can thiét:

m=3—2-=8xe
4

(1-6)

Xét trudng hop mdy dao vira d6 dat thanh dong va dé dat vao xe tai, véi: V= 50% va

V, = 50%.
Ning suit mdy dio khi d6 dt thanh déng: N, = 50 m*/h

Ning suit mdy dio khi d6 dat vao xe: N, = 30 m*/h.
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50
T k 32| 30

m=———=—| "7~
T, o+k 4|50 50
50 30

=5xe

Vi nhimg két qua tinh todn, c6 thé vé dé thi van dong clia céc xe tai (hinh 1.6), trong
dé thoi gian chat hang 1én xe mat: 5 x 4 = 20 phuit, con lai 12 phit trudc khi chiéc xe dau
tién tré vé, khi d6 mdy dao do dat thanh dong.

t,=5x4=20 | ,=32-20=12"

AN N N N
N N AN
1°02°\3 4 NS
N N AN N

=4 t,= 125 t,= 12,5

f+t,=3
T=32

Hinh 1.6: D6 thi van dong ciia cdc xe 0t6 tdi
¢ 2 44 N 7 , N I 20 3 s ,
Trong 20 phdt dé dat vao xe tai, may dao lam dugc 30 x % =10m’ con trong 12 phut

dé dat thanh dong, médy dao lam duoc: 50 x % = 10m°.

\Y Cea
Nhu vay 1a: —9- = 1; phd hop véi ddu dé cho.
VXC
Bai 1.7: Du tinh gia thanh lam duong tam thoi phuc vu thi cong
Tinh gid thanh van tdi 1 tdn-km ddt da tix cong truong khai thdc dén cong truong san
Idp, bdng mot duong xe 6to tam thoi, dai Skm. Phuong tién vdn tdi gém 8 xe tdi, trong
tdi moi xe la 9 tdn.
Hang ngay méi xe chay 12 chuyén.
Thoi gian khai thdc con duong la 6 nam.

U'c tinh gid méi km dudng tam thoi khoang: 900 triéu dong.
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Vén déu tu [am Skm dudng la:
E =900 x 5 = 4500 triéu
Thoi gian khai thic duong trong 6 nam, tirc la:
T =300 x 6 = 1800 ngay lam viéc
Tién bao quan, sira chita dudng chiém khoang 18% vén ban ddu, viy méi ngay can chi:

4500x0,18 . R
a= 1300 = 0,45 triéu/ngay
Tién nhién liéu, ddu m&: b = 1,95 triéu.
Tién stlra chita, bao quan xe mdy: ¢ = 4,6 triéu.
Tién luong cong nhan va nhan vién phuc vu: d = 6,3 triéu.
Chi phi téng cong cho viéc khai thic con dudng hang ngay:
| H=a+b+c+d=045+195+4,6+6,3 = 13,3 tricu/ngay
Chi phi boc dat da 1én xe tai: B = 9,6 triéu/ngay.

Sau thoi gian khai thac c¢6 thé chuyén nhugng lai con dudng dé cho mét don vi san
xudt khdc c6 nhu cdu va thu héi duge (0,1 - 0,2)E, vén 1am dudng ban dau.

Chi phi cho viéc van chuyén hang ngay:

E _0,9x 4500

C=?+H+B +13,3+9,6 =25,15 triéu

Néu lay:
- Hé s6 sir dung trong tai xe 9 tin la k, = 0,8.
- H¢ s6 sit dung khong déu hoa con dudng hang ngay la k, = 1,2.
Khoi lugng van chuyén hang ngay la:
Q=1,2x91tin x 8 xe x 0,8 x 12 chuyén x 5km = 4147 tan-km
Gia 1 tdn-km véan chuyén la:

_EB = 0,06 triéu hay = 6000 déng/tan-km
Q 4147
Bai ton 1.8: Chon dim nén dé dim gia c6 nén dat

Nguoi ta du dinh dam lén gia cuong ddt ddy hé’ méng trudc khi xdy dung cong trinh
(hinh 1.7). Yéu cdu tinh todn ché dé dam nén sao cho ddt dam (sét pha cdt nhe) khong
bi pha hoai dudi cdc nhdt dam.
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Dua trén co s& li thuyét va thuc nghiém
ngudi ta dua ra nhitng cong thiic vé cic thong
s6 dim nén nhu sau:

Canh a cta tim dam nén dang hinh vudng
xdc dinh theo cong thifc:

a3 3Qv(5k -3k%-2)
0,7y(k 1)

véi: Q - trong lugng tdm nén, kg;

Hinh 1.7: Gia ¢é nén bang dam nén

y - dung trong dét dim kg/m’>;

k - hé s6 hoi gia cua nhat dam: k = 0,25.
Chiéu day (h) 16p dat duge dam: h ~ 0,7a.
Chiéu cao tdm nén roi: ,

GZh h.a?
2QE
v6i: E - modun bién dang cta dat dam, kG/cmz;
E = 150 + 200 kG/cm? d6i v6i dat roi;
E = 200 kG/cm® d6i véi d4t dinh;

Oy, - cudng do gidi han cha dat (kg/cmz), dé co cau dat khong bi phd hoai khi dam.

Bang 1.7.
Loai dat Ggp KG/em”
b4t dinh-t (cat pha sét nhe) 6-8
bat dinh trung binh (cat pha sét trung binh) 8-11
Dt dinh nhiéu (sét pha cat chic) 11-16
bat rat dinh (sét) 16 - 20

Ghi chit: Ddam nén diing duoc cho moi logi ddt (dinh va roi), dat sét kho déng cuc, ddt dd soi.

Vi du: Cho Q = 3000kg; y = 0,002 kg/em’; k = 0,25; 6y, = 8 kG/em?; E = 150 kG/em”.

Canh cha tdm nén hinh vuong:

~ 180cm

L 4[3x3000(5%0,25-3x0,25" ~2)
0,7x0,002x(0,25-1)

Chiéu day 16p dat duge ddm: h =0,7 x 1,8 ~ 130cm.
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_§2><130><@2~ m
2x3000x150

Chiéu cao tdm nén roi:

Bai toan 1.9: Chon dam lan dé Ien chat dat dap

Chon cdc thong s6 cila ddm ldn mdt nhdn dung dé dam lén ddt sét pha cdt chdc cé:

D6 dm e nhién W= 15%
D¢ dm thich hop cho viéc dam lén: W, = 18%
Dung trong kho: y=106 Tim’
Chiéu day lop ddt rdi: hy = 20cm

Cutong dé gidi han ciia dat dé co cdu ddt khong bi phd hoai khi ddm lén (theo bdng 1.7):
O, = 14 kGlem®
Médun bién dang cita dat dinh:  E = 200 kGlcm?

Do dét dap kho, mudn nang cao hiéu qua dam chat dat phai tusi 4m dat cho dat t6i do

am thich hgp cho viéc dam Ién.

Cong thitc tinh lugng nudc tuéi 4m cho 1m? dat 1a:
¥, x100

véi: y, - dung lugng ctia nudc: v, = 1 T/m>.

N L6018-15) _ 48
1x100 100

Cong thém vao lugng nudc nay moét lugng nude phong hao hut khi van chuyén dat,

hay 48 I/m’

tuy theo thoi ti€t lic thi cong.
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Chiéu day 16p dat rai tSt nhat x4c dinh béng cong thic thuc nghiém:

hy = a%\/qR (chi 4p dung khi W < W)
0

béi véi dat dinh: o = 0,28
Dai véi dat roi: o =0,35
R - ban kinh 6ng lan, cm;
q - 4p sudt tuyén tinh clia 6ng lan lén dat, kG/cm®.

Cho biét ban kinh 6ng lan R = 80cm va chiéu day 16p dat rai hy = 20cm; vay:

20=0,28 x 1 x /80.q

Rat ra: q = 68 kG/cm.



CHUONG 1 - THI CONG DAT

Ung suit t6i da o,,, ma ddm lan téc dung 1én mat dat xdc dinh bang cong thirc:

[qE _ [68.200
Cnax = %: o - 128 kG/em® < o,

Ung suit o, ,, nay khong dugc 16n hon cudng do gidi han o, cla dat dam (xem
bang 1.7).

Chiéu dai 6ng lan ldy la: b=1,1D=1,1 x 160 =176cm

v6i D 1a duong kinh 6ng lan.
Trong lugng 6ng lan: Q=q.b=68 x 176 = 11.900kg.
Bai toan 1.10: Tinh lugng nuéc ngam tham vao ho méng

Dé giit kho hé' dao ndm trong ddt cé mide ngdm trong thoi gian thi cong mong, nguoi
ta dp dung phuong phdp hiit nuée thdm 19 thién, ticc dao ranh thu nuéc bao quanh day
ho va ddn nicéc thadm dén giéng bom.

Yéu cdu tinh lieu liong miede thdm vao hé méng (hinh 1.8).

Lép dat khong tham
Hinh 1.8
- Dién tich ddy h6 méng: F = 20 x 76m = 152m>
- D¢ sau ddy hé méng so v6i muc nuéc ngam (MNN): H = 6m.
- D¢ sau tir myc nudec ngdm dén 16p dat khong tham: T = 30m.
- He s6 thdm cua dat nén: k = 10m/ngay dém. '
e Luu luong nudce tham khéng dp luc Q, tinh bing cong thitc:

1,36kH>
Qo = A+R

1
g A
vdi: A - ban kinh biéu kién clta h6 méng: A = \/E =, /1—53 =7m
T n

R - ban kinh anh huéng: R =2HVH.k =2x6v/6x10 =92m
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Vay:
1,36 x10x36 490 3 s e 3
= = = h =
Qo 7302 14 430 m”/ngay dém, hay = 18 m”/h
lg——
7
e Luu lugng nudce tham dp luc Q;:
Q,=k,.FH

Q,=0,16 x 152 x 6 = 146 m*/h

vOi k; 12 hé s6 thdm dp luc trén 1m? dién tich ddy méng cho mbi mét cot nudc, tuy theo
loai dat:

Loai dat He s6 tham dp luc k; (m’/h)
Cit nho hat 0,16
Cat trung binh 0,24
Cat to hat 0,30
Soi cudi 1an cdt 0,35

® Luu luong nudc mua Q2

F.h.m 3
=——, mhh
Qm 24
véi: h - lugng nuéc mua trung binh hang ngay trong mila mua, m;

m - h¢ s6 tinh thém luong nuéc mua trén bé mat chay quanh hé méng, giita ranh
thu nudc hoac con trach dap ngan nudc mat, dén mép hd méng: m =1 = 1,5.

_152x0,05x1,2

3,5 m’
24 /

Qn

& day 1dy: h=0,05 m/ngdy vam = 1,2.
¢ Luu lugng nudc chay vao hé méng:
Q=Qy+Q,+Q,_ =18+146+3,5=168 m’/h
Chon may bom va s6 lugng mdy bom c6 di nang suat dé giit kho h6 méng.
Bai toan 1.11: Ha muc nuéc ngam bang 6ng kim loc hay giéng loc

Kich thiéc miéng ho"méng 50 x 20m; do sdu dén 16p ddt khong tham T = 30m, hé s&
thdm k = 10 m/ngay dém; do sdu ha muc nudc ngdm & gifta hé' méng S, = 6m (hinh 1.9).

Yéu cau: Tinh s6 lugng giéng loc ha muc niéc ngdm cho hé méng
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W"!! b/ !II“X!I'!!!"l!I'l!!!'l!!."l!f';l!!"‘\lw
_______ R I '_zMNN
SO=6 S Ql
H -~
R
T
I o, i a
____.‘__._.__ T — e ——
O,
N~ __i_ t
t
2

L6p a4t khong tham
Hinh 1.9: So dé tinh luong nuéc ngdm thdm vao giéng loc
Do sau ha thap muc nude trong gi€ng khoan la:
S=§;,+2=8m
Do sau cta giéng khong hoan chinh nay la:
H=S+/4;,=8+7=15m

B4n kinh biéu kién clia h6 méng:

s ’50><20 —18m
T

Bén kinh anh hudng: R =2SVHk =2x8+15x10 =196m

- Lugng nudce thdm khong ap luc:

Q,_1,36k(2H—S)S)_1,36x10(2x15—8)x8
B lA+R B 118+196

8 A LT
_2393,6 2393,6

C1gl1,89 1,07

= 2236 m*/ngdy dém

- Luong nuéc tham c6 4p luc tinh bang cong thic:

2,725,k
A+R

Ig
a-t
2
O day chiéu ddy 16p dat chita nuéc duéi ddy giéng rat 16n, vay phai x4c dinh ving
anh huéng, nghia la ving sau bang chiéu day T, cla 16p dat c6 kha nang cung cip nudc
cho giéng. Tri s6 T, nay xdc dinh theo bang 1.8.
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THIET KE TO CHUC THI CONG

Bang 1.8
S
= 0,2 0,3 0,5 0,8 1,0
H
T I
2 1,3 1,5 1,7 1,85 2.0
H
G day

S0_5 _0,4,vayT, = 15x 1,6 = 24m
H 15

t=24-15=9m

_2,72x6x9x10 _ 1468,8 14688

18+196  1g15,85 1,2

182
2

Q" = 1224 m3/ng51y dém

lg

- Luu lugng téng cong:
Q=Q + Q" =2236+ 1224 = 3460 m*/ngay dém
S6 lugng 6ng kim loc hay giéng loc cdn thiét dé hiit lvu lugng nuéc thim Q vao hé
moéng, 4n dinh bang cong thiic:

n=g-m
q

v6i: m-hésédutri: m=1,2;
q - kha nang hit nudc cia mot 6ng loc hay mot giéng loc:
q=F.v=2prlv, m3/ngz‘1y dém
F - dién tich mat ngoai 6ng loc, m%;
v - t6c d6 nude tham duge vao 6ng loc, m/ngay dém.

boi véi cdc ong kim loc va cdc 6ng giéng hiit sau dugc ha biang x6i nudc thi ban
kinh r clia gi€ng thudng 16n hon ban kinh cla 6ng l1a 4 + 6¢cm; vay phai tinh vé6i ban
kinh giéng.

v =60¥k , véi k 12 hé s6 thdm ciia dat.
C6 thé xdc dinh v bang dé thi (hinh 1.10):
v =110 m/ngay dém
q = 21(0,03 + 0,05)7 x 110 = 386 m*/ngay dém
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S6 giéng loc:

= gm = 3460 x1,2=10,76 lay 12
q 6
\Y
m/ngay dém ———
140 = =
120 -
1A
100 -
80
60 /
k
0

4 8 12 16 20 24 28 32 36 40 mingaydem

Hinh 1.10: D6 thi xdc dinh tri s6'téc dé nudc thdm vao giéng loc

Khoang céch giita cac giéng loc:
¢ =00+ 202 1) 65m 14y 12 10m
Chon mdy bom cé nang sudt 16n hon:

3460 3
—— =145
4 m~/h

Bai toan 1.12: Chon biia rung dé ha coc va cir
Trinh tu chon cic thong s6 cua bia rung ha coc nhu sau:

a) X4c dinh luc can chéng cit t6i han (T) clia dat & do sau ha coc, cir theo céc s6 liéu
dia chat.

b) Chon bién do rung (A), tin s6 rung (n) va moémen céc trai lénh tam (K) ciia bia rung.
¢) Xdc dinh trong lugng t6i thi€u (Q) clia bda rung.
Vi du 1: Chon cdc thong s6 ciia bila rung dé ha tdm cix thép véi cdc diéu kién nhu

sau: tdm cit ha trong ddt cdt bdo hoa nudc va dat thit mém cé xen ldan nhitng 16p séi. Do
sdu ha cirla 15m. Tdm ciy ndng 1400kg (dai 20m).

Theo bang 1.9 va 1.10, ta ¢6 nhitng s6 liéu ban dau phuc vu tinh todn nhu sau:
- Luc chong cat dat: = 1,7 tdn/m hay 17 kG/cm?

- Bién d06 rung: A =5mm
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Bang 1.9
Luc can chong cit (1) _
. . ) P61 véi tam cir
Loai dat D41 véi coc (tdn/m”) (tén/m)
Coc 6ng thép Coc Coc 6ng bétong Loai Loai
(miii kin) bétong (hd miii) nhe nang
- Cit bio hda nuéc |
0,6 0,7 0,5 1,2 14
- b4t thit khd déo
Cang nhimg dat trén c6 0.8 1.1 0,7 17 | 20
xen dat cubi soi
Dit thit it déo 1,5 1,8 10 2,0 2,5
Pt thit rdn chic 2,5 3,0 2,0 4,0 5,0
Bang 1.10
Bién d6 rung dong thich hgp A (mm) Ap suit
Cic loai dat r0i Cic loai d4t dinh nén
cin thiét
Tan s6 rung dong 3?0 8?0 12?0 430 8?0 12_00 (kG/cm?)
trong mat pht (n) 700 | 1000 | 1500 | 700 | 1000 | 1500 P
- TAm cir thép
- Coc 6ng thép hé mii
oc Ong thep Ag Ml §+10 | 4+6 10-12] 6+8 | 1,5+30
- Coc c6 tiét dién ~
<150 cm?
- Coc 6ng thép miii kin ¢é ) ) ) ) ]
tié’tdiénSSOOcmz 1012 6+8 12+15| 8+10 4+5
- Coc bétong c6 ti€t dién ) ' ) . _
- Coc 6ng bétong c6
dudng kinh 16n, khi 6+10| 4x6 8+12 | 6+10
ha c6 moi dat

Muén ha dugc coc, clr biang rung déng thi luc kich dong cta bia rung phai da 16n dé
thang dugc luc can chéng cit cua dat. '

P, > oT 1-7)
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a) Luc kich dong P, tinh bdng cong thiic

2
P, =K0)
g

véi: K - mémen tao ra bdi cac trdi 1éch tam;

o - téc do gbc cua trai 1éch tam khi quay;
T - luc can chéng cit t6i han cia dat & do sau nhat;
o - hé s6 tinh dén anh hudng dan héi cla dat:

a = 0,6 + 0,8, d6i vé6i coc va coc 6ng bétong cot thép, ha bang bda c6 tn s6
thap (n < 600 14n/phut);

a = 1, d6i véi tdm clr thép, ta ha bing bida c6 tin s6 cao (n = 1000 lan/phuit)
b) Luc cdn T tinh bang cong thirc
- béi véi coc: T=c.Zt, h (1-8)
- Dé6i véi tdm cir: T =21, h (1-9)
véi:  h, - chiéu ddy méi 16p dat khac nhau;

¢ - chu vi tiét dién coc;

T; - luc can don vi, 14y & bang 1.9.
Luc kich dong ctia biia rung dam bao ha duoc tdm cir:

P, 2 oT =Zth =17 %1500 = 25500kG

¢) Tinh cdc thong sé cua bita rung

Momen K tao ra béi cic trdi 1éch tam:
KzéAQM (1-10)

voi: Q. - trong luong clia bia rung va cua cir, coc;
A - bién do rung thich hop, tra bang 1.0, ta da c6 A = 0,5cm.
Trong luong cua tam cir Q, = 1400kg.
Gia dinh trong lugng cla bia rung Q, = 2000kg.
E-hésé: & =0,8d6i vsi coc bétong

€ = 1,0 doi véi cic loai coc, cir khéac.

K= —é—Ach = 0,5(1400 + 2000) = 1700 kG.cm
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Téc do géc o cua trdi léch tam:

e /gT 281x25500 _ 4715 = 122 giay™

© 1700
Tan s6 rung tinh nhu sau:

n=9,55» =9,55 x 122 = 1165 lan/phiit

d) Tinh trong luong cadn thiét cua biia rung

Coc dugc ha bing rung dong chi an sau xudng dat khi nao 4p luc trén né, ké ca trong
lugng ban than coc, vuot quia mot tri s6 nao do; tri s6 nay phu thudc vao loai dat, hinh
dang, kich thudc coc va ché€ do rung dong; nhat 1a phu thudc vao ti 1¢ Q, /Py, tirc la ti 1&
gilta ngoai luc Q. tac dung lén coc va luc kich dong P, cia may rung dong.

Diéu kién thuc t€ nay dugc trinh bay nhu sau:

Q. 2pF (1-11)

B <Q_bc<Bz (1-12)
PO

véi: Q. - trong lugng cuia coc, clia biia rung cta gia trong (n€u c6);
F - dién tich tiét dién coc;

p - 4p suit nén cén thiét 1én coc (bang 1.10).

va: 0,15< ?)bc < 0,5 d6i véi tam cir thép (1-13)
0
0,30 < QP < 0,6 d6i vé6i nhitng coc nhe, coc 6ng thép (1-14)
0
0,40 Qe < 1,0 d6i v6i coc va coc ong bétong (1-15)
0

O day trong luong tdng cong cia biia rung va ciia tam cir thép it nhat phai bing (1-12):
Q. =0,15P; =0,15aT = 0,15 x 25500 = 3825kg

Vay trong lugng cla biia rung khong dugc nhé hon:
Q, = 3825 + 1400 = 2425kg

Biia rung cin thém mot gia trong bang:

Q, = 2450 + 2000 = 450kg; 14y 500kg
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Tra "S& tay chon mdy thi cong xdy dung" trang 56, ta chon mdy ma hiéu VPP-1, véi:
P, =250kN =25 tdn-lyc; n= 1500 lan/phidt;  Q, = 2100kg.

Vi du 2: Thit lai xem c6 thé ding biia rung vdi cdc thong $6 dd chon trong vi du trén,
dé ha nhitng tdm cir thép (ndng 102 kglm) dai 12m, xudng sdu 10m, trong nhiing lop
ddt sau:

0,0 +4,0m - ddt cat hat trung, bdo hoa nuoc: t= 1,4 tdn/m

4,0 x7,5m - ddt cdt hat nhd, xen cdc 16p dat thit: T= 2 tan/m

7,5 = 10m - ddt thit it deo: =25 tdnlm

Xéc dinh luc can chéng cét téi han tdng cong:
T=14x40+20x3,5+25x 2,5 = 18,80 tin < 25,00 tan

Bién d6 rung dong cta tdm cu thép:

K 1700 x10 17000
A:é-—:lx =
Q 2100+102x12 3324

=5,11>5mm

Vay biia rung véi nhitng thong s6 da chon trong vi du trén thich hgp véi cic diéu kién
cua vi du 2 nay.

Vi du 3: Chon cdc thong s6 ciia biia rung diing dé ha coc ong bétong cot thép. Duong
| kinh ngodi ciia coc: 1,5m, chiéu day thanh ong: 0,1m, chiéu dai: 30m, trong lugng coc
|

ong: 34 tdn.

D6 sdu ha coc: 25m; trong dé 1op ddt trén ddy 10m la ddt thit mém; I6p ddt duci day
15m la ddt sét it deo.

Trong litong biia rung 1dy bang 10 tdn.
Theo bang 1.9, ta cé: 7= 0,5 tan/m?, d6i véi lép trén
1= 1,0 tan/m?, déi véi 16p dudi
a) Xdc dinh luc can chéng cit tdng cong, véi gia thiét 1a 16p dat & trong 6ng chua moi
hét 1én dugc, nhd hon 3m; va ldy a = 0,8.
T=0,8[(15+3)3,14x1,5x 10+ 10 x 3,14 x 1,5 x 0,51 =87 tin

b) Xéc dinh moémen cha céc trdi léch tam cha bua rung, khi 14y bién do rung A = 6mm,
theo bang 1.10:

K= éA.QbC = % x 0,6(34000 + 10000) = 33000 kG.cm
I
?
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Xéc dinh tan s6 rung dong:

JgT \/981x87000 -
51 giay
33000

n = 9,550 = 487 lan/phit

c) Xéac dinh trong lugng cén thiét Q dé tao d4p luc nénp = 6 kG/cm?

Q=Fp =§(1,_52 _1,3°)x60 = 26,6 tan

Thuc t€ thi coc 6ng va bua rung da ning

Q. =10+ 34 =44 tan
Bay gid thir lai bang cong thic (1-15) véi Py =T = 87:

0,4 x 87 =34,814n <44 < 0,9 x 87 = 78,3 tan
Két qua nhu vay la tét.
Tra s8 tay, ta chon bia rung ma hiéu VP-170, cé:

P, = 102 tan luc; n = 404 + 505 lan/phit; Q, = 13,3 tan.

Bai toan 1.13: Tinh d6 chéi déng coc

Vi du: Tinh dé choi khi déng coc bétong cot thép cé tiét dién 25 x 25cm, dai 5,5m,
chiu tdi trong thiét ké P = 19,5 tdn, bang bia diézen, cé trong luong chdy Q = 600kg va
ndng lugng nhat bua E = 310kgm.

Do chai thi€t k€ clia coc dudi nhitng nhat biia cudi ciing tinh bing cong thic:
_ mnFQH _ Q+0,2q
P(nF + 3) Q+q

m
v6i: F - dién tich tiét dién ngang ctia coc, m?;

Q - trong lugng chay cua bia déng coc, tan;

q - trong lugng coc, tan;

P - tai trong cho phép cua coc, tan;

H - chiéu cao bia roi, m;

m - hé séantoan: m =0,5 cho cong trinh vinh clru

m = 0,7 cho cong trinh tam thoi;
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n - hé s6 phu thudc vat liéu lam coc:
véi coc gb: n = 100 tan/m?

véi coc bétong: n =150 tan/m?>

véi coc thép: n = 500 tdn/m>
Trong lugng coc: q=0,25x 0,25 x 5,5 x 2,4 = 0,825 t4n
Chiéu cao bua roi: H=E=§1—O=O,518m
Q 600

Do chéi sau méi nhdt bia:
_0,6x150x0,0625x0,60x0,518 0,60x0,2x0,825

X
19,5[150x0,0625+1—09’?5) 0,60 + 0,825

2

(~

=0,0011m =1,1mm
Lay tron s6 thi sau 10 nhdt bda cuéi ciing, d6 chéi 1a 10mm.
Ghi chii: Néu do ch6i e < 2mm, ma coc chua xudng hét thi phai thay biia c6 nang
lugng nhat bda E 16n hon.
Bai toan 1.14: Dao dit bang né min

Do thiéu phitong tién co gidi dao ddt nguoi ta dy tinh dp dung phwong phdp né min
dé tao ra nhitng hé chita nuéc sinh hoat & cdc ving cao.

Yéu cdu tinh hitong thuoc nd cdn thiét.

Hinh 1.11: N6 min dé tao hé nuéc

Tinh lugng thuéc né bén ving chén trong mot 16 min bing cong thic:
Q=qW?3(0,4+0,6n’)=qW’ f(n)

v6i  q- lugng thudc nd riéng, cdn thiét dé pha v& 1m’ dat da. Doi véi dat cdt pha va dat
thit c6 thé 14y q = 1,2 x 1,3 kg/m”;

W - dudng can nhd nhat, xic dinh theo do sau hé dao (h) va chi s6 tic dung nd
min (n):
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B h
0,4(2n —1)
Muén bin vang dit 1én hai by, phai chon trong 16 khoan mét lugng thusc né cé
stic vang manh, nghia I chi s6 né min (n) phdi 16n hon 1; & day ta ldy n = 2.

Do diéu kién sir dung, khong cho phép nén dat ddy hé bi phd hoai, nén phai dat tam
chon min cao hon ddy hé khoang 10 + 15% chiéu sau hé.
Tinh khoang cdch giita c4c 16 min a, va khoang cach giita cac hang 16 min b, theo chi
s& n da chon, bing cong thic:
a=b=05(Whn+1)

S& lugng 16 min N trong mot hang tinh bang:

vé6i L 1a chiéu dai hd nuéc, m.
Thong thudng chi nén b6 trf hai hang 16 min.

Béng 1.11 sau day cho nhimng théng s& tinh toidn né min dé tao ra nhiing hé chita nuéc
c6 dung tich khac nhau.

Bang 1.11
Khéi q W | W | n f(n) Q a b S6 | Khoi
tich lvong | luong
hé dao 16 min | thuéc
(ngan nd
m3) N
(kg/m’) | (m) (tin) | (m) | (m) (tan)
10 N 5 125 N N 0.8 7,50 7,50 22 17,6
15 5,83 198 1,3 8,75 8,75 22 28,6
11,25 b2 | 5,2
20 6,67 298 1,9 10,00 | 10,00 18 34,2
25 1,5 422 2,75 | 11,25 | 11,25 16 44
30 ‘ 8,33 58 3,8 12,50 | 12,50 14 53

Bai toan 1.15: Tinh hé khung chong vach dat

Cho két cdu khung chong vdch ddt ranh dao, gom cdc van ngang, suon ditng va thanh

vdng ngang, cung cdc so do tinh todn néu trong hinh 1.12.
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Hinh 1.12

Cho biét cdc s6 liéu:
| p - dung litong cia ddt;  p=175TIm’

pg - dung tich ciia dat;  pg = 17,5 kNim®

@ - g6c ma sdt trong; @ =35

¢ - lwc dinh; c=0

p-tditrong xetrénbo;, p=35 kN/m?

h - chiéu sau ranh dao; h = 3,6m

h, - khodng cdch giita cdc thanh vdng theo chiéu ditng:
hy=0,6m;, hy,=02m

I, - khodng cdch giita cdc thanh vdng theo chiéu dai ranh:
l,=2,Im

Yéu cdu: Tinh todn noi liec trong khung chong vdch dat.

Dé don gian tinh todn ta coi tai trong tac dung 1én két cdu chong véch dat la tai trong

phéan phéi déu e.
Ap luc dat tinh bing cong thiic:

€=0,6e, +e,—¢,

p
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hay: e =0,6pghK + pK — 2¢VK
véi: K=tg2| 45° -2 |=1g2| 45° -3 | 20,271
2 2
thi duoc: e=0,6x175x%x3,6%x0,271+5x0,271 = 11,60 kN/m

Tai trong phan phéi déu theo chiéu dimg, 1én mot dai rong 1m:
q,=¢€ x 1,0m = 11,60 kN/m

Tai trong phén ph6i déu theo chiéu dai, 1én mot dai rong /;m = 2,1m la:
q,=¢l; =11,60 x 2,10m = 24,36 kN/m

Momen goi gay boi thanh vang ngang cho sudn ding la:
1 ) 1 —2 -
M, =-q, .y =1-x11,60x2,1" =-6,39 kN.m
8 8 .
Mboémen & giita nhip thanh sudn ding la:
M, = %qb(h,2 —4h?)= -é—x 24,36(0,6° —4x0,2° =1,58 kN.m

Luc nén trong thanh vang ngang:
~ (h
N= %(71*” hz) = 24,36((2—6+0,2) =12,18kN
Bai toan 1.16: Xac dinh cic thong s6 cho tuong cir

Tuong cir (hinh 1.13a) gém cdc cét ditng, chdn cot dugc déng séu xubng ddt, phdn
trén cot h dieoc chong ngang bang thanh vdng (g6i tua A) & dé cao h,=(0,2 <0,3)h.

EL___F'LED
5 g B
_ ||
.:m :C'n ——
4’77777777777 s
& - E
Y | P

a) b)

Hinh 1.13: a) So dé tinh todn; b) Biéu dé cdc tdi trong tir ddt
" ¢) Biéu dé luc cdt; d) Biéu dé mémen.
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Cdc 6 liéu dé'tinh todn loai tuong cit ndy nhu sau:

- Géc ma sdt trong cia ddt: p=25=+30°

z 7z ? a7 rad \ AN 1
- Géc ma sat trong cua ddt voi tuong cit: 6 = 5(0

- Tdi trong ciia xe trén bo hé dao: p =3 kNim?
- Chiéu sdu hé dao; h <5m
- Khodng cdch giita cdc thanh ving: ax<1,6m

Tinh todn da cho biét la: trong diéu kién cé thanh vdng néu trén thi dé sdu cdm trong
ddt ciia cot dimg, tinh tir ddy hé dao: t = 1,5m la dii va ta cé thé sic dung biéu dé
(hinh 1.14) dé tinh todn cu thé cdc théng sé cia tuong cit c6 mét goi twa nay.

Biéu do ap luc ddt 1dy theo dang chit nhdt (hinh 1.13b) thi phdn lic B ciia ddt tai do
sdu 0,6t, tinh tir ddy ho dao 6 tri la:

hi2-h
B=E,———~ do JMA =0
: ahs+0,6t
¢=25° @ =30° Chiéu day van latd
d=60d\=40 d=60 d=40mm 60 d=40 \d=60mm

Do sau hd dao hi(m)

1,6 1,4 12 10 08 06 1,0 15 2,0 25
D6 sau chan tudng cirt (m) Cu ly a gilta cac gai tya A (m)

Hinh 1.14: Biéu dé dé xdc dinh cdc thong sé
cia tuong cit cé mot goi tua A

Vidu:Datcitcé p=1,765T/m%; pg = 17,65 kN/m?
¢ =25% c=0; p = 3 kN/m?

S6 liéu vé hé dao: h = 4m; Z=hf=0,3; d = 40mm.
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Tra biéu dé (hinh 1.14):
a=1,Ilm;, t=1,Im

va h,=03h=03x4=12m; h,=h-h,=4-1,2=28m
K, =tg? (45“ - %J =0,37

E,=1,2x4(0,6 x 17,65 x 4 x 0,37 + 3 x 0,37) = 80kN

h/2-h, 2-1,2
=80
h,+0,6t  2,8+0,6x1,1

=18,5kN

A=B-E,=80-18,5=61,5kN

Bai toan 1.17: Tinh tudng cir ngam trong dit nén
Céc budc tinh nhu sau:

1. Tinh 4p luc dat 1én tudng cir, tir mat dat xudng dén vi tri diém khong N (hinh 1.15).

© aif ;
sl va
P

\\ ta

max

At
¢

Hinh 1.15

Go6c ma sat trong cua dat 13 o.

G6c ma sdt trong cua dat vé6i tudng cir 1y la:

2 1
S, =—q; o =—
a 3(P p 2(P

2. Xéc dinh d¢ sau u cia di€ém khong N, tinh tir ddy hé méng, bing cong thitc:

0= —

" pgK

trong dé: K'=—2F.
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¢° 10 15 20 25 30 35 40

o 0,94 0,90 0,86 0,80 0,74 0,67 0,59

e, - dp luc dat tai diém ddy hé méng;

7 - hé s6 an toan vé cudng do.

K, =tg? —75—9);
a g(4 2

3. Ap luc dit lén tudng cir khong c6
dang phan ph6i déu; dé dé tinh todn
nguoi ta phan 16p né thanh ra nhiing luc
thanh phan riéng biét (hinh 1.17).

4. Poan tudng cir ngap trong nén dat
t,, dugc xdc dinh bang bi€u d6 (hinh
1.16) theo hai thong s6 m va n:

. _6Q _6%E, ;
pgK' pgK' )
6M _63E, )
n = = -
pgK'  pgK’

Phdn tudng cir cdm ngap trong nén
ddt tg, ké ca doan du A, = 0,20t la:

tR =u+ 1,20t0
Hinh 1.16: Biéu dé dé xdc dinh dé ngdp t,
5. Diém c¢6 moémen cyc dai, c6 lyc cat trong ddt nén cua tuong cir

bang khong, ndm & d¢ sau:

2ZE

ai

pgK'’

X =
Momen cuc dai & diém nay bang:
1 :
M, .« =ZE,(@a+x)- —6—pgK x>

Vi du: Tuong clr 1am viéc theo kiéu congson (hinh 1.17).
Chiéu sau hé méng h = 3m.

Tai trong tai mép bd hé méng p = 10 kN/m?.
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40

p= 100N/’
LITTTITTTTT]
17717 177 77 777 777777
2.79

2 |7 o

I 18]S

3 o) o

Y/ Y
t
/[
/ C
Hinh 1.17
LGp dat thit nhat S; 1a dét cat 14n soi:
H=+0+1m; p = 1,67 T/m?;
pg = 16,7 kN/m’>; o =30°% c=0;
S, = g(p; K, =tg?| 45° —EJ =0,289
3 2
L6p dat thit hai S,:
H,=-1,0+ —0,8m; p=1,76 T/m>;
pg = 17,6 kN/m?>,; @ =35%
2
c=0; 5, = 3%
K, =0,224; o = 1
a— Y s p - —E(P
K, =tg? 45°+9J=10,2
p g ( 2
aK -

K'=—E_K =M—0,224=4,2

n 4 1,5
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e Tinh do sau u ctia diém khong N:

g S _ 13,88 ~0.19m
pgK' 17,6x4,2
e Tinh tri: Qny=2k3 My =ZE,q;

E,; (kN/m) a; (m) Eyi-a
i=1 2,69 2,719 7,51
i=2 2,32 2,52 5.85
1=3 11,96 1,19 14,23
i=4 7,90 0,86 6,79
1=5 1,32 0,12 0,16

Qn =26,29 kN/m
Qn = 34,54 kN.m/m
e Tinh do ngap trong dat nén t, clia tudng cir.

Trudce hét tinh hai thong s6 m va n:

= 6Q _ 6x26,29 = 2.16m>
pgK' 17,6x4,2

no M 6x345 o s
pgK' 17,6x4,2

Tra biéu do6 (hinh 1.16) thi tim ra: t, = 1,90m.
¢ D6 sau ngap trong dat nén cua tudng cir:

tg =u+1,2t, =0,19+1,2x1,90 =2,47m

e X4c dinh diém tai d6 luc cit bang khong (hinh 1.13):

go [2ZBa _ [2x2629 .o
pgK'  \17,6x4,2

Momen cuyc dai: M, .« =2ZE,(@a+x) —épgK'x3
= 26,29(13,1+0,85)—éx 17,6x4,2x 0,85
= 49,3kN.m
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Chuong 2
THI CONG BETONG

Bai todn 2.1: Tinh nang suat may tron bétong
Tinh ndng sudt mdy tron bétong di dong cé dung tich 250 lit.
Ning suat ki thuat cia may tron tinh bang cong thiic:

c.n
= K
k1000 TP

m3/h

véi: e - dung tich may tron, lit;
n - s6 mé tron trong mot giv;
K, - hé s6 thanh phim: K,=0,65+0,72.
S6 mé tron trong mot gid tinh bang cong thic:
3600
n="——
T
v6i T la thoi gian dé cot lieu vao c6i, thoi gian tron va thoi gian d6 vita bétong khoi coi
tron (xem bang 2.1). ‘

Bang 2.1
Dung tich mdy tron (lit) 100 250 425 1200 2400
Thoi gian T (sec) 110 115 130 145 180
Véi mdy tron dung tich 250 lit thi:
n=3000_ 32,7~ 33
115
Ning suat ki thuat: N, = %‘03—3 x 0,69 =5,8 m*/h

Ning sudt stir dung (c6 tinh thém hé s6 sir dung thoi gian K,):

N, =N, K, =58x0,8=4,7 m’h
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Bai toan 2.2: Chon may tron bétong va tinh lugng vat liéu tiéu thu

Chon mét mdy trén bétong mébi ngdy sdn xudt 35 + 40m’ vita béténg va tinh khoi
lwong vt liéu (nudc, ximdng, cdt, dd) tiéu thy hang ngdy. Biét rang vita bétong c6 thanh
phdn: ximdng : cdt - dalal : 2,2 :4,2; va 1 1¢ niéc - ximdng la NIX = 0,60.

Theo két qua clia bai todn trén thi nang sudt méi ca clia mdy tron c¢6 dung tich 250 lit
la: N_, = 4,7 x 8 = 38,0 m*/ca.
Vay chon loai may tron 250 lit nay.

Tinh todn cac khéi lugng vat liéu (ximang - X, cét - C, soi hoac d4 dam - S hoac D,
nudéc - N) dé san xudt mot mé vira bétong bang may tron L lit nhu sau:

L
Luong Ximang: X =—= Iit hay X=—1—~_ k
l+m+n l+m+n
Luong cit: c=—"L g
l+m+n
Luong dé dam: D= —"- I
. l+m+n
Luong nudc: N = X.N/X lit

trong d6: 1:m : n - thanh phan vt li¢u;
v, - trong lugng thé tich clia ximang, kg/lit: v, = 1,3.

Dién céc s6 liéu vao cong thirc ta dugc:

X=——-&—xl=33,8 lit
1+2,2+4,2
hoac: 338x1,3=439kg
C=L0x2,2=74,4 lit
1+2,2+4,2
b =Ax4,2=142 lit
1+2,2+4,2

N =439 x 0,60 = 26,4 lit
Kiém tra lai tinh todn:

L=X+C+b=338+744+ 142 =250,2 lit
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Luong vat liéu tiéu thu hang ngay:

Ximang: 43,9 x33 x0,8 x8 =9272kg
Cat: 744 x33x0,8x8 =157141it
ba: 142 x 33 x 0,8 x 8 =29990 lit

&6day: 33 -s6 mé tron méi gio;
0,8 - hé s6 slr dung thdi gian va 8 gid lam viéc mai ca.

Bai toan 2.3: Chon phuong tién co giéi thi cong dé bétong

Chon mdy trgn, xe 1di va cdn truc dé dé bétong mot tuomg ké rong 1,6m, cao 7,0m doi
v6i mdt ddt. Khoi lugng bétong la 1165m’, sdn xudt tir mét tram trén & cdch cong trinh
400m. Thoi gian thi cong dn dinh la 2 thang, méi ngay lam mét ca.

Khéi lugng bétong d6 trung binh mbi ngay la:

@ =24 m3/ca
2.25

véi khoi lugng ndy thi nén chon mdy tron c6 dung tich 250 lit (nang suat 35 + 40 m°/ca).

Bétong dung trong thing 0,35m’, thiing réng niang 0,15 tan. Thing chua day vita
bétong nang 1,0 tan (Yyeeng = 2,4 tin/m’). Xe tai GAZ-51 A trong ti 2,5 tan chd duoc 2
thing bétong nay.

Chon can truc 6t6 K-51 dé cdu cdc thing bétong tir xe tdi d6 vao cong trinh. Can truc
nay c6 tay can dai L = 12m, sic truc bang 1 + 3 tan ing véi do véi R = 9,0 + 4,5m va
chiéu cao nang méc cdu H = 5 + 10,5m. O day chiéu cao nang méc ciu 16n nhat Ia:

h=7+1,15+0,5=8,65m
trong d6: 7m - chi€u cao tudng keé;
1,15m - chiéu cao thung bétong va quai treo;
0,5m - chiéu cao du giita ddy thung va coppha.
Cin truc K-51 con gidp viéc 1ap dat cppha va c6t thép clia cong trinh.
Str dung mdy dam dui I-21A, dudng kinh 75mm, nang suit 6 m>/h, phu hop véi nang
sudt may tron da chon.

Bay gi¢ can xdc dinh nang sudt cla xe tai va cdn truc ma ta cé du kién chon & trén,
sao cho phil hgp véi nang suat mdy tron bétong da chon (trong thi cong bétong mdy tron
thuong dugc coi 1a mdy cdi hay may chinh).
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e Nang sudt cla xe tai xdc dinh theo cong thic:
N=q.nK,
v6i: (- trong luong hang chuyén chd, & day 1a trong lugng hai thung vita bétong:
q=2x0,35%x2,4=1,7 tdn;
K, - hé s6 sir dung xe theo thoi gian: K, = 0,7 + 0,8;
60x8 _ 480

n - s6 chuyén xe trong mét ca: n= ;
ch Tch

T, - thoi gian mot chuyén xe (di va vé):
L L
+ —+—
Vai Vv

Tch = tché’l + tdc'J + tvan dong

tens = 3 phiit (xe ding nhan chét hai thung vita);

tyz = 3 phit (xe ding dgi boc hét hai thuing vita);

tyan dong = 2 Phiit (xe phéi di dong doi chit dé dé boc dd);
L = 0,4km - quang dudng chuyén chd.

Vgi = Vys = 20 km/h - t6¢ d¢ khi di va khi vé trén dudng dat khong t6t 1am.

0,4 x60

T, =3+3+2+2 =10,5 phut

Nang suit xe tai GAZ-51 A:

N=q-@-Kt =1,7x 430 x 0,76 =60 tan/ca
T, 10,5
hay: N=@=6—0=25 m’/ca
Yb 2’4

S6 xe tai can thiét (khi tan dung hét nang suit m4y tron):

= Néng suit mdy tron _ 38

. , 1,5
Nang suit xe tai 25

Vay can 2 xe tai GAZ-51 A.
e Ning sudt clia can truc 6t6 K-51, tinh theo cong thifc:
n=q.n.K,

voi: q=1,0tan - trong lugng thung vita bétong;
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K, =0,8 - hé s6 st dung can tryc theo thdi gian;

~ 1R 2 A 480
n - sO lan cau trong moét ca: n=——
ch
T,;, - thoi gian mot 14n cdu hang:
h h i
Ty =t, + +—+2
Vnz‘mg vha vquay

t,, = 2 phit - thdi gian 6n dinh c4n truc (ké lai cdc chan phu), mg va déng
thung vita;

h = 8,0m - chiéu cao 16n nhat cdu thing bétong;

Viang = Vha = 15 m/phut
Vquay = 3 vOng/phiit, theo tinh nang ki thuat ctia can truc 0t0;
i=0,5 - vong quay tay cin dé dé bétong:

T, = 2+2£+29—’2= 3,3 phiit

15 3 .

Nang sudt may can truc:

N=q-4—80—-Kl=lxi§2xO,8=120 tdn/ca
Ty, 3,3
hay: N=1—29=@=50 m>/ca
Yo 24

Nhur vay, ta khong tan dung hét kha nang cdn truc vi nang suét clia mdy tron chi bang
38 m’/ca.

Thoi gian dd béténg tudng nay la:

t=£§§=31 ca, hay 31 ngay

Tém lai: c&n c6 31 ca mdy tron 250 lit
62 ca xe tai GAZ-51 A
31 ca can truc 6t6 K-51

31 ca dim dii chan dong [-21A
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Bai toan 2.4: Phan khéi do bétong cong 14y nuéc

Phdn chia mot cong trinh cong Idy nudc thanh cdc khoi d6 bétong va dn dinh trinh tw
do bétong.

Cong gom boén cia vdéi ba tru va hai tuong cdnh ga (hinh 2.1) duoc thi cong trong
mita dong, nhiét do khi troi khodng 20°C. Bétong tron bang mdy tron 250 lit véi ndng
sudt 38 +40 m’lca, van chuyén trén quang diong dai 400m bang xe tdi GAZ-51 A, trong
tdi 2,5 tdn; béténg chita trong nhing thung 0,35m’ (méi xe ché hai thing) va do vao
khoi bdng cdn truc 6t6 K-51 (tay cdn dai 12m, sitc truc 1 + 3 tdn), ddm bang dam diii I-21A,
ndng sudt 6 m*/h.

Khoi lugng cdc b phan cong trinh néu trong bang 2.2.

Bang 2.2
. L Khdi lueong "
Céc b6 phan S0 Kyhieu ting bo phan Khoi luong
luong trong ban vé 3 tong cong
(m”)

T4dm ddy 4 b,,b,, b3, b, 20,5 82,0

Tru 3 B, B,, B, 103,6 310,8

Tudng cdnh ga trdi 1 C 46,9 46,9

Tudng canh ga phai 1 E.LK,L M 66,2 + 1994 + 725,9

194,77 + 1994 +
66,2 =725,9

Téng cong 1165,6m>

Ché do thi cong bétong mbi ngay lam 1 ca.

Cidc try cOng va tudong cdnh ga phan cdch véi tam ddy bang cdc mach lin. Tudng
canh ga phia phai ciing bi phan ra 1am nam phan (E, I, K, L, M).

Thoi gian bat ddu dong cing cla bétong, t,. & nhiét do 20°C, 1ay 1a 2,25 giv.

Thoi gian van chuyén va dé bétong, t, ,.:

L
tych = Lenar T ; + tve?m dong 2'tquay + tnang + 1y
0,4 x60 , P .
= 3+—x—+1+2075+2=7,6 phiit = 0,13 gid

Chiéu ddy 16p bétong dugc ddm bing dui I-21A 14y bang h = 0,25m.
Ning suat mdy tron: N = 40 m’/ca.

Ki hiéu chiéu rong ctia khéi cong trinh dugc dé bétong 1a B.
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Hinh 2.1
Tdm ddy cong
- Chiéu dai tdm ddy dugc gidi han boi:
Nois(tae = ty.cn) 2,25-0,13
L< gio \tdc v.ch =40( s » )=10,60m

B.h 8x4x0,25

Nhu vay cdc tam ddy (kh6i lugng méi tdm 20,5m>, dai 10m) c6 thé dé bétong riéng
biét (khsi D,, D,, D;, D,), khong can phdi phan ra thanh cdc khoi nhé hon nia.
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Tru cong

Khéi lugng méi tru 13 103,6m>, trong dé c6 méng 12,5m’. Chiéu dai dé betong tru bi
gi6i han boi:

L< 40(2,25-0,13)

< =16,96m
8x2,50x0,25

Chiéu dai cia tru 12 10m < 16,96m, cho nén c6 thé dé bétdong sudt ca chiéu dai tru
m¢ét lic, khong phai phan chia thanh nhitng khéi nho.

V& chi€u cao thi phéan tru ra lam ba khéi:

- Khéi thap (a), cao 2,0m, c6 khéi luong 35,0m>

- Khéi giita (b), cao 2,5m, ¢6 khdi luong 37,5m’

- Khéi cao (c), cao 2,45m, c6 khéi lugng 31,1m°
Tuong cdanh ga trdi
Tudng nay c6 méng réng 1,0m, than rong 0,5m, véi khéi luong 46,9m>.
Chiéu dai gi6i han clia tudng:

L< 40(2,25-0,13)
8x1,0x0,25

=42,4m

Vay tuong cdnh ga c6 thé d6 bétong lién mot khai, chi cdn kéo dai ca 1am viéc thém
1,5 gidy nita (vi khéi luong tudng canh ga 13 46,9m> > 40m°).

Twéng cdnh ga phdi

Khéi lugng tudng nay 1a 725,9m’, trong d6 tuong K chi€ém 194,7m>, tuong I va L déu
chi€m 199,4m>, méi tudng E va M chiém 66,2m".

< 40(2,25-0,13)

Khi chiéu rong B = 3,50m, thi: L< =12,1m
8x3,50x%x0,25

Khi chiéu rong B = 2,50m, thi: L < 30225-0,13) 16,96m
8x2,50% 0,25

Ngoai ra khéi lugng cuia timg khdi bétong khong dugc 16n hon nang sudt ca clia may
tron 1a N = 40 m*/ca.

Tuong K phai chia ra 1am 5 khéi: (% ~ 5) .

Khéi K, cao 1,25m, thé tich 39,3m>
Khéi K, cao 1,50m, thé tich 40,5m’
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Khdi K; cao 1,70m, thé tich 40,7m’
Khoi K, cao 2,00m, thé tich 41,0m’
Khéi K5 cao: 7,95-(1,25+1,5+1,7+2,0)=1,5m
thé tich:  194,7 — (39,3 + 40,5 + 40,7 + 41,0) = 33,2m’

Chiéu rong clia tudng K thay déi, 1én cao thi nhd dén di, vay xéc dinh chiéu cao méi
khéi theo thé tich, chiéu dai va chiéu rong cta khoi d6 bang cich giai phuong trinh bac
hai hodc bang cédch mo dén.

Vidu:Khéi K, c6 Q=40m>
' Q=3,5x0,5x 10,0 + 10,03,0 - 0.5mh)h
40 =175 + 30,0h — 5,0 x 0,188h?

trong d6: 17,5 - thé tich ctia méng tuong K, c6 ti€t dién ngang la hinh chif nhat rong
3,5, cao 0,5m;

(3,0 — 0,5mh)h - dién tich ti€t dién hinh thang ctia khéi c6 chiéu cao h thay
ddi, day duéi rong 3,0m, méi déc m = 0,188.

Giai phuong trinh bac hai:

0,94h%? -30h=22,5=0
h? -31,9h+23,9=0
h=0,75m

Kiém tra lai khéi luong:
Q=17,5+30,0x 0,75 - 0,94 x 0,75 = 39,3m’
Chiéu cao téng cong chia khéi K :
0,5+ 0,75 = 1,25m
Xétkh6i K, Q =40,0 =10,0(3,0 - 0,188 x 0,75 — 0,5 x 0,188h)h
= 0,94h? —28,59h =40,0=0

h? -30,4h+42,6=0
h=1,50m

Kiém tra: Q = 10,0(3,0 - 0,14 — 0,094 x 1,5)1,5 = 40,8m’

Ta ciing tinh todn nhu vay dé xdc dinh chiéu cao va kiém tra thé tich elia ba khdi kia
cua tuong canh ga K.
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Tudng I va L c6 khéi luong 199,4m’ s& chia ra 1am 5 kh6i:
-Khéi 1, va L, cao 1,00m, chiém 39,0m’
- Khéi I, va L, cao 1,20m, chi€m 39,9m’ \

- Khéi I va L, cao 1,30m, chigm 39,2m’ |

A
e
05 (05|

- Khéi I, va L, cao 1,50m, chi€ém 40,1m> 24530
- Khai I va Ls cao 2,95m, chi€ém 41,2m’ 295+35

Chiéu rong ciia tuong I va L nay thay déi theo
chiéu cao va chiéu dai: trén cung déu 13 1,60m; & Hinh 2.2
day mat méng: tir 3,50 + 2,95m; & mt trén moéng: tu 3,00 =+ 2,45m.
Chiéu cao cuia tuong I va L giam tir 7,95 + 5,0m.
Khéi thap nhat I; gém phan méng cao h,, = 0,5m v phén tudng cao 0,50m (hinh 2.2).
Chiéu cao cta khai I, xdc dinh nhu sau:
Q = Quing + Quaimg = 0:5/My (bl + b7, ) +0,5h (b, + b))
=0,5x 13,2 x 0,5(3,5 + 2,95) + 0,5x13,2h(30 — 0,5mh + 2,45 — 0,5mh)
40,0 = 21,3 + 6,6(5,45h — 0,188h%)
1,24h* - 36h + 18,7=0
Trong nay (b}, va b%,) 1a nhing dudng trung binh clia céc tiét dién ngang hinh thang,
nghia 13 chiéu rong cla tudng & giita chiéu cao clia khoi.

Giai phuong trinh thi duoc h = 0,53m.

Lay h = 0,50m va tinh thir lai thé tich khai: 13
Q=Q,+Q
=21,3+0,5x13,2x0,52,95+2,4) ES
| =213+ 17,7 = 39,0m’ £ "\

Chiéu cao va thé tich bon khéi con lai chia phin B I o i 05
tudng canh ga I va L ciing tinh tuong tu nhu vay. § a =

Tuomg E va M, méi doan c6 khéi luong 66,2m”, _1
dai 8,0m, cao 5,0m, chiéu rong & trén 1,3m, chiéu 2.5 <
rong chan tudng 2,0m, chi¢u rong ddy méng 2,5m, Hinh 2.3

mai déc m = 0,155 (hinh 2.3).

Vi khoi lugng 66,2m’ thi phai chia tudng E va M thanh hai khi d6 bétong. Chicu cao
clia khai dudi 1y bang 2,0m.
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Tinh thé tich khéi duéi:

Q=0,5%250(8,0-1,6)+0,5x2,0x 1,6+ 0,5 x 150(2,0 + 1,78)6,4 + 1,5x 1,3 x 1,6
= 8,0+ 1,6 + 18,0 + 3,1 =30,7m’

Chiéu cao ctia khéi trén 1 3,0m, thi thé tich cta né:

Q=0,5x3,0(1,78 + 1,3)6,4 = 1,3 x 3,0 x 1,6 = 35,7m"

Trinh tu d6 bétong cédc khéi clia cong (bang 2.3).

Bang 2.3
Khéi Ten cic Chiéu cao The [iCl‘l‘ 'l:rinh i1}
Tén két cau luong .. clia khoi cta kh6i do bétong
(m’) khoi (m) m?) céc kh6i
1 2 3 4 5 6
T&m day 82,0 bl 0,5 20,5
b2 0,5 20,5 :
b3 0,5 20,5
b4 0,5 20,5 2
Cictru 310,8
Tru B, 103,6 B,, 2,0 35,0 3
B, 2.5 37,5 6
B, 2,45 31,1 9
Tru B, 103,6 B,, 2,0 35,0 4
By, 2,5 37,5 7
B, 2,45 31,1 10
Tru By 103,6 Bs;, 2,0 35,0 5
By, 2,5 37,5 8
B, 2,45 31,1 11
Tudng canh ga phai 725,5
Tudng K 194,7 K, 1,25 39,3 14
K, 1,5 40,5 19
K, 1,7 40,7 23
Ky 2,0 41,0 26
K, 1,5 33,2 29
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Bdng 2.3 (tiép theo)

1 2 3 4 5 6

TuongI . 199,4 L - 1,0 39,0 13

I, 12 39,9 18

I 1,3 39,2 22

Iy 1,5 40,1 25

I, 2,95 412 28

Tuong L 199,4 L, 1,0 39,0 15

L, 1,2 39,9 20

L, 13 39,2 24

Ly 1,5 40,1 27

L, 2,95 412 30

Tudng E 66,2 E, 2,0 30,6 12

E, 3,0 35,6 17

| Tudong M 66,2 M, 2,0 30,6 16

' M, 3,0 35,6 21

Tudng cdnh ga trai 46,9 C 6,95 46,9 31
Téng cong 1165,6 33 1165,6

Bai toan 2.5: Phan khéi do bétong san tiéu niang cong trinh thuy loi

Cho cong trinh (hinh 2.4), vdi chiéu rong 10m:

Phdn chia céng trinh thanh cdc khoi do bétong va dn dinh trinh tw d6 bétong. Biét
rdng ndng sudt ciia tram mdy trén la 156 m’lca. Thoi gian bétong bdt ddu dong cimg la

14 = 2,25 gio, thoi gian vén chuyén vita dong la t

duoc dam la h = 0,30m.
Khi phdn khoi cdn chii y mdy diém sau:
- 86 cdc mach ngimmg phdi it nhdt. 7
- Cdc mach dimg phdi léch nhau.

- Chia lam hai tdng dé bétong.

v.ch

= 0,16 gio. Chiéu ddy Iop bétong
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Hinh 2.4
Ta chia phan bén trai ciia cong trinh ra 1am 4 khéi:
Tang dudi cao 3,0m chia thanh khéi V| va V,, dai 12,5m.
Tang trén cao 1,5m chia thanh khdi Vs va Vg, dai 12,0m va 13,0m.
Ta chia phan bén phai cong trinh ra lam nam khéi:
Tang dudi chia thanh: Khéi V; (dai 12,0m, cao 2,0m)
Khéi V, (dai 13,00m, cao 2,0m)
Tang trén chia thanh: Khéi V, (dai 6,25m, cao 1,5m)
Khéi Vg (dai 12,0m, chiéu cao thay déi)
Khéi V, (dai 6,75m, cao 1,5m)
Tinh thé tich cac khéi: \
V,=1[(,0+8,0)0,5 x 1,5 + 12,5 x 3,0]10,0 = 472,5m’
V,=12,5x3,0x 10,0 = 375,0m’
V;=12,0 x 2,0 x 10,0 = 240,0m’
V,=13,0x2,0x 10,0 = 260,0m’
Vs=13,0x 1,5x 10,0 = 195,0m’
Ve=12,0x 1,5x 10,0 = 180,0m’
V,=625x2,5x 10,0 = 156,0m’

Vg=[12,0x1,5+ (10,25 - 0,5 x1,0)1,0 + [2,00’52;1’%3,5)}10 = 439,2m’

V,=6,75x 1,5 x 10 = 101,0m’

Thé tich téng cong: 2417,7m*
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Trir hai khGi V, va Vg ra, thé tich céc khoi khac déu 16n hon nang suat hang ngay cua
tram may tron bétong, cho nén cén phai phan chia cic khoi nay bang cic mach doc
(song song véi chiéu dai cong trinh) ra thanh cdc khoi nho hon.

Muén 4n dinh chiéu rong gidi han ciia cdc khéi (khi van gilt nguyén chiéu dai cia
chiing), ta 4p dung cong thic:

Ngi(‘i(tdc ~Lch )

S=BL<
h
N ’e 9. 1s ’ ) — Y, 6
Chiéu rong cta khai Vs phai la: By < 952,25 -0,16) 5,08m
13,0.0,30
Chicu rong khai V, phai la: B, < 9,5(2,25-0,16) 5,28m
12,5.0,30
B2 < 5,28m, B8 = B3 = B6 < 5,52m
B, =B;<5,08m B, <10,6m; By <9,86m

Trir hai khéi V., va Vg ra, can phai chia cdc kh6i khdc ra 1am hat, ba phan.
Khéi V, phan ra 1am 3 khéi: V,, V|, V), rong 3,33m, thé tich 157,5m3.
Khéi V, ciing phan ra 1am 3 khoi; rong 3,33m, thé tich 125,0m".

Céc khéi khéc ciing [am nhu vay (hinh 2.5).

Bang 2.4. Bang tong két
Ting Ten Thé t31’ch Kich thuéc cac khoi (1(1:11)1 A\ Tr(ltrlll?r [tLl: c:; ;;?gg
bétong cic khoi m Chiéu dai | Chiéu cao r(f);;u bétc‘)ng)
1 2 3 4 5 6 7
Tang dudi Via 157.5 12,5 4,5-3,0 3,33 1
Vip 157,5 125 | 45-30 | 333 6
Vic 157,5 12,5 4,5-3,0 3,34 2
Vs, 125,0 12,5 3,0 3,33 7
Vap 125,0 12,5 3,0 3,33 3
Vo 1250 12,5 3,0 3,34 8
Vi, 118,0 12,5 2,0 5,00 4
\'2 118,0 12,0 2,0 5,00 9
Vi 128,0 13,0 2,0 5,00 10
Vi 128,0 13,0 2,0 5,00 5
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Bdng 2.4 (tiép theo)
1 2 3 4 5 6 7
Téang Vs, 97,5 13,0 1,5 5,00 11
trén
Vs, 97,5 13,0 1,5 5,00 15
Vea 90,0 12,0 1,5 5,00 17
Ve 90,0 12,0 1,5 5,00 12
Vv, 151,2 6,25 2,5 10,0 13
Vga 146,4 12,0 thay déi 3,33 18
Vap 145,4 12,0 thay déi 3,33 16
Vs 146,4 12,0 thay déi 3,34 19
Vo 98,2 6,75 1,50 10,0 14
2417m’ 19 ngay
18
uc;_ " " Va.a
Vs, Vea 13 1V6 14
15 12 v hd V,
(=)
] 1
© Vs Voo V: c
25,0 6,25 12,0 6,75
50,0
TANG TREN
I 1 7 4 10
2' Vl a V2 a
: . Y \Y
g)_, 6 3 3a 42 o
3 Vie Vap 9 5 2
™ 2 8
o Vie Vy, Vap Vio
12,5 12,5 12,0 13,0
25,0 25,0
50,
TANG DUGI
Hinh 2.5
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Bai toan 2.6: Tinh s6 lugng may thing tai phuc vu d6 bétong
Nang sudt mdy thang tai tinh bang cong thiic:
0
tck
q - trong lugng vat nang;
to - thdi gian mot chu ki van chuyén, gém:
- Thoi gian trut vira vao thiing tir xe ~ 3 phiit
- Thoi gian dé vita ra khoi thung ~ 2 phuit

- Thoi gian nang thung 1én cao

v6i do cao 5-30m ... 1 phit £]

30-60m ........ 2 phut |

60 - 90m ....... 3 phiit P

K = 0,8 - hé¢ s6 khong déu hoa khi chia vita vao )
thung va khi nang thiing lén cao. R

Vi du: Chon s6 mdy thdng tdi phuc vu dé bétong doan
ong khéi ¢ doé cao 40m, cé khoi luong V = 32,8m>, ban Hinh 2.6
kinh trung binh r = 4m, chiéu cao h = 2,5m (hinh 2.6).

Biét rdng:
Thoi gian bdt ddu dong ciing ciia ximdng & nhi¢t d¢ 30°C la 1. = 1,9 gio.
Thoi gian van chuyén vita bétong dén cong truong la t, ., = 0,2 gio.
Chon loai thang tai giéng c6 siic nang 0,5 tan.
Thiing chia vita béténg ciia né c6 dung tich 0,20m>, nang 50kg.
Thuing chi chita 80% dung tich, tic:

0,2 x 0,8 = 0,16m"> bétong
Luong vita nay nang: 0,16 x 2,4 = 0,384 tan
Thoi gian mot chu ky van chuyén vita:

tye=3"+2'+2' =7 phiit
Ning sudt thing tai: N=0,16- -673 .0,8=1,1 m*h
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Dién tich gi6i han dé bétong bang mot thang tai:

s < Nlta. - tyen) _ 1,1(1,3-3-0,2) <6.2m?

h - chiéu ddy 16p bétong dugc ddm bing dim dui chan dong.
Dién tich dé bétong clia tiét dién dng khoéi:
S, =2nrd
r - ban kinh trung binh cta tiét dién 6ng khéi = 4m
d - chiéu ddy thanh 6ng khéi = 0,4m
S, = 271.4.0,4 = 10m”
Vay cin 2 may thing tai giéng mdi kip d6 betong doan 6ng khéi nay.
Bai toan 2.7: Thiét ké td chitc dic bétong khung nha nhiéu tang theo phuong
phap day chuyén
Thi cong bétong nha nhiéu tdng c6 hai gidn doan ki thuat la:
t, - thoi gian chd doi cho dén khi dugc phép dung dan gido, coppha trén céc ket cdu
vira méi dé bétong.
t, - thi gian chd doi cho dén khi thdo d& dugc coppha cla két cau méi dé betong.
Hinh 2.7 trinh bay tién do thi cong day chuyén diic khung nha bétong cot thép hai tang
v6i 4 day chuyén don Ia: cong tic cOppha, cong tic cot thép, cong tdc bétong va cong tac
thdo d& coppha.
m,, m, - s& phan doan d bétong clia khung nha tang 1 va ting 2.
k - nhip day chuyén don.
n - s6 day chuyén don.
a - s0 tang nha.
A - s6 ca lam viéc trong ngay.
Thoi gian dat c6ppha dan gido trén mot tdng nha, mot mat phai bang:
k
m_
A

mit khdc phai bing hoac 16n hon:

k
n-1D)—+t
( )A |
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Y |
Tep= 2.MA cp S bt dep
m;y
44 d
dof L A %
Lm0 /
1
m,
4474 d
I ////// b /
Il a7y 74 1V
1
g '§ o0k e, Enk |
&
a Kk
T=(Z1m+n-1)x+t2
Hinh 2.7

vi day chuyén dat coppha dan gido chi c¢6 thé bt ddu & tdng trén, sau khi thdi gian gidn
doan Ki thuat t; da két thic, méi eho phép tdng dudi chiu luc:

Eliz——(n_l)kﬂ

A A ‘
S6 phan doan t6i thi€u tai méi tdng phai bing:

At,

thi mdi dam bao yéu céu 1a cic cong tic c6 thé gidn doan nhau, nhung day chuyén cia

tirng cong tac van lién tuc.
Thoi gian thi cong tat ca a ting nha la:
N k
T=(am+n—1)—p—‘—+t2

Neéu khai lugng cong tdc ciia cdc tdng nha khong bing nhau thi thai gian thi cong sé& 1a:

T={Zm+n—1]§+t2

1
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S6 phan doan trong méi tdng nha:

Q - kh6i luong cong téc ting thi nhat;
Q, - khéi lugng cong tac tang thit a.

D6 luan luu coppha v xdc dinh bang cédch chia thoi gian 1p dung coppha toan bd
cong trinh T, cho thdi gian mot 14n sit dung mot bd coppha t,:

a k a

T,
v:—V= 1 = 1
t, k Aty
n-1)—+t, n-1+—=
( )A 2 X
S6 b cOppha:
a
2m
b=-"—=n-1+—2%
v k

Do luan luu ¢6ppha va s6 bo coppha c6 thé xdc dinh riéng ré cho cOppha thanh va
cOppha day. '

Vi du: Thiét ké thi cong diic khung nha bétong cot thép hai tdng (hinh 2.8) theo
phuong phdp ddy chuyén, vdi cdc sé' liéu cho nhw sau: T = 35 ngayk=1; A=1;t, =2
ngay; t, = 9 ngay.

Khoi liwgng bétong mong: 190m’
Khoi luong bétong tang mot: 270m’
Khoi luong bétong tang hai: 250m’
Téng khoi lugng: 710m’

Phan chia khung nha theo chiéu cao thanh ba dot: dot I gom cdc méng cot, dot 11
gém tdng mot, dot I1I gém tang hai.
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Dot 111
Pot 11
XRIRRRK
Bt C 4 e
aw:m:w:w;m;m:w:m:
I [ I f I I i I
I I I I I I | I
I I I I I t f I
I I I I I I f |
IIIIIII:
1 1 1 1 I I |
t o2 13 14 1 s 16l 7 I8 |9
| | | | | | | .
Hinh 2.8

Tdng s6 cdc phan doan dé bétong la:
LA 1 .
zZm:E(T-tz)-nn=I(35-9)—4+1=23 phan doan
1

S6 phan doan t6i thiéu tai mdi tng la:

m_; A;(t' +n-— 1—¥+4 1 =5 phan doan

min

Khoi lugng bétong trung binh ciia mébi phan doan:
71
v, =29 _ 30 8m?
23

Cho biét nang suét d6 bétong méng clia mot doi cong nhan 1a 36 m 3ca va nang suat
dé betong céc két cu tang nha 13 26,4 m*/ca.

S6 phan doan cua dot thi cong I 1a:

m, = 13_960_ =35,2 (lay chan 1a 5 phan doan)

S6 phéan doan ciia dot thi cong II 1a:

m, = 27—0 =10,2 phan doan
26,4
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S6 phéan doan cua dot thi cong II1 la:

my = 20 _ 9,5 phéan doan
26,4

Theo kha ning dat dugc cdc mach ngimg tai céc vi tri cho phép, ta phan méi ting nha
thanh 9 phéan doan.

~ Vay khéi lugng d6 bétong mdi ca:

270 _

& tdng mot 1a: v, 30m’

& tang hai 1a: V,; = 33-9 =27,8m’

Nhu vay la da thiét k€ vugt dinh miic nang suat tir 5,3 dén 12,6%.

S6 phan doan méi dot déu tir 5 trd lén, nhu vy dam bao cdc day chuyén thi cong
bétong lién tuc.

S6 céc phan doan cla ca ba dot la:

m +my;+m, =5+9+9=23

Thdi gian thi cong bétdng toan bod cong trinh la:
> k 1 .
T=(Zm+n—1]x+t2 =(23+4_1)I+9:35 ngay
1

Nhu vay dam bao hoan thanh cong tic ding thaoi gian quy dinh.

S6 bo c6ppha méng can thiét:

b=n-1+22 _g 112 _5p
k 1
t, - thdi gian chd doi d coppha thanh, 18y t; =2 ngay.
Do luan luu coppha cot:
v= ZmAt' = 18 7 =3,6 vong
n-1+22 4-1+4=2
k 1
S6 bo cOppha cot can thiét:
At} 12 5 e |

b=n-1+—%=4-1+—
k 1
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D6 luan luu cha c6ppha dim san:

zm 18

Aty =4—1+Q
1

=1,5 vong

V=

n-—1+

t; - thdi gian chd doi d& cOppha ddy, 1y t; =9 ngay.

S6 bo coppha ddm san can thiét:

b=n—1+§ktl=4—1+l—i9-:12b@

Bai toan 2.8: Thiét ké coppha day

Tinh cSppha déy ta ding cac cong thic tinh ddm don hoac ddm lién tyc chiu tai trong
phan phoi déu.

1. Cong thic tinh momen uén ctia ddm don, chiu tai trong phan phéi déu:

1 q/?
=—.-— kG/cm
max- g8 100

q - tai trong phan bs déu trén lcm, tinh bing kG/m;
[ - khdu do tinh bang cm.
2. Cong thiic tinh do vong clia ddm don chiu tai trong phan phéi déu:

5 p*
- cm < —— |
384 100EI 1000

3. Cong thifc tinh momen uén clia ddm don, chiu tai trong tap trung & gilta dam:

2
M = % kG/cm

max

P - luc tap trung, tinh bang kG.
4. Cong thic tinh dc}vvéng ctia ddm don, chiu tai trong tap trung & giita dam:

3
f= i cm

" 48EI’

5. Cong thiic tinh chiéu day van d hodc chiéu cao dim h:

d hay h = OMinay. , cm
b[c],
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b - chiéu rong cta ddm hay van (cm);
[c], - ung suit udn cho phép cia gb (kG/cm?).

6. Tinh c6t chong d& bén dudi coppha ddy theo cong thiic sau:

N
[G]ép 2 (p_F

N - tai trong d¢ 1én c6t (kG);
F - dién tich mat cit cot (mit cét dac) (cm?)

@ - hé s6 udn doc, phu thudc vao do manh A

-
1

! - chiéu dai cot (cm);
p - hé s6 phu thuoc diéu kién chét néi hai ddu cot;

i - ban kinh chuyén héi mat cét cot

1= ,{=

F
I - mémen quan tinh cla cot (cm™;

F - dién tich mat cit cot (cm?).
Néu cot hinh tron thi: i = r

d - duong kinh cot.
Khi biét p, /, i thi tinh dugc A; va tir A tim ra @ bang cdch tra bang (bang 2.5).

Bang 2.5. Bang tra hé s6 ¢ dung cho gb

A Q A 10) A (0]

0 ' 1,00 70 0,58 140 0,16
10 0,99 80 0,47 150 0,14
20 0,97 90 0,38 160 0,12
30 0,93 100 0,31 170 0,11
40 0,87 110 0,25 180 0,10
50 0,80 120 0,22 190 0,09
60 0,71 130 0,18 200 0,08

Ghi chii: Cot chong ¢6 cdc gidng ngang & hai ddu, nén coi nhu hai ddu ct bi ngam va p = 0,65.
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Vi du: Tinh céppha ddy (hinh 2.9):

- Chiéu ddy I6p bétong bén trén: 50cm
- Khodng cdch ngang giita hai cot chong: 2m

- Khodng cdch doc giita hai cot chong: Im

- Chiéu cao cot chong: Sm

Suon Suon

ngang doc
' \ : T 7T J

< Giang .>
{W N ngang mj
\ J
Y
: tmt IC= . ® ] m‘j
B n ARh=.
4L 2,00 4[ 2,00 ’!L
Hinh 2.9

a) Cdc luc tdac dung lén coppha ddy
1- Trong lugng bétong trén 1m dai (chi€u rong van 30cm):

q; =0,5x0,30 x 1 x 2600 = 390 kG/m

2- Luc 'd{)ng do dd bétdong xudng van: 200 kG/m?
3- Trong luong ngudi ding trén: 200 kG/m?
4 - Trong lugng xe van chuyén, cdu cong tac: 300 kG/m?
5- Luc rung dong do dim mdy: 130 kG/m?
Téng cong hoat tai: 830 kG/m>

b) Tinh chiéu day vin
Hoat tai phan ph6i trén 1m dai van:

_ 830x30
=00

=249 kG/m
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Téng cong luc phan b trén Im dai:
q=q, +q, =390+ 249 =639 kG/m
Coi van nhu dam don chiu luc phan b6 déu, ¢ nhip / = 60cm (khoang cdch giita cic
suon ngang 1a 60cm).
Momen 16n nhat clia dam:

_1_gP _639x60°

max 87100 8x100

Do ddychavan: - d= 6M _ 6x2875 _ 2,40cm
b[c] 30x98

Ta dung véan 30 x 30cm.

=2875 kG/cm

¢) Tinh kich thudc suon ngang (hinh 2.10)

Luc phén b6 trén thanh sudn ngang

1a luc phan bo trén dién tich van san | 80cm 4

{ |

0] phan trén ta da tinh dugc luc Suon ngang
phan bd déu trén dién tich 30 x 100cm ET%
la 639 kG/m. Vay luc phin bg trén | | ’ Suon dge
dién tich 60 x 100cm la: | 80cm |, 60cm _|_ 60cm |

q =639 x2=1278 kG/m Hinh 2.10
2

Ta coi thanh sudn ngang 1a mot dam don chiu luc phan phéi déu q = 1278 kG/m
tua 1én hai sudn doc va nhip cta né bang 2m.
Néu tinh thém trong lugng cta van:
qy,=0,6 x 1 x0,03 x 800 = 14,4 kG/m
thi: q=1278 + 14,4 = 1293 kG/m

Momen uén 16n nhat clia thanh sudn ngang:

Q2 1x1293x200°
100 8x100

1
=—x
8

=64650 kG.cm

max

Chon chiéu rong thanh sudn 1a 10cm, thi chiéu cao la:

h=\/6M _\/6><64650=\/3,9—6z20cm

blc] V 10x98
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Kich thuéc thanh sudn ngang la 10 x 20cm.
Kiém tra d6 vong thanh sudn ngang:

bh® 10x20°

= 6666, 7cm*
12

I=

4 | Py
_5q" 5x1293 x 200

miX T 384F]  384x100x1,2x10° x 6666,7

=0,0033cm

3, 3x200

Lenommér = To00 ~ 1000 00

Vﬁy fmax < fcho phép

d) Tinh kich thudc suon doc (hinh 2.11)
Van

E g 3 E\Sm‘m ngang
+>> >>>> >.>\JTSudndcg:

J LJ\ Cot chdng
A |
4040

2 T~ 20 60 20

Hinh 2.11
Trong luong vén truyén lén sudn doc (van day 3cm):
2m x 1m x 0,03m x 800kg = 48 kg/m
Trong luogng hai thanh sudn ngang:
2 x 01,0m x 0,20m x 1m x 800kg = 32kg
G phan tinh sudn ngang ta da biét luc phan b6 trén dién tich 60 x 100cm 1a 1278 kG/m.
Vay ta c6 thé tinh luc phan bd trén dién tich 200 x 100cm:

1278 %200 _ 4260kG

Tai trong tdc dung lén sudn doc la:
P = 4260 + 48 + 32 = 4340kG

Ta coi sudn doc 1a mot dam don gian, c6 nhip 1m, chiu hai luc tap trung:
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Momen uén 16n nhat cha né la:

M 4340

max ~—

Chon chiéu rong ctia sudn doc 1a 10cm thi:

x 20 = 43400 kG/cm

= ~ 16,3cm

_[6eM  [6x43400
blo], V 10x98

Kich thuéce cta suon doc 1a 10 x 20cm.

e) Tinh cot chéng (hinh 2.12)

2,0m

N

b
%

1,0m

—O—
v
O =0 - —O—
—

I -y

Hinh 2.12

Tai trong tiac dung lén cot chong 1a phan luc phan bé trén dién tich 1 x 2m, nhu di

tinh & trén, thi bang 4340kg, chua ké trong luong sudn doc.

Trong lugng suon doc:

0,10m x 0,20m x 1m x 800 = 16kg

Tai trong truyén lén cot chong:

4340 + 16 = 4356kG

Phuong phép tinh c6t chong 1a chon tiét dién cot trudc, roi kiém tra kha ning chiu
nén, kha nang chéng udn doc. Néu tiét dién thda man hai diéu kién trén 1a duoc.

Ta chon ¢4t chéng gé tron, dudng kinh 15cm.

Ban kinh chuyén héi ca hinh tron:

= E =3,75cm
4

Sl

i=
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Hai ddu cot chéng c6 céc gidng ngang, nén coi nhu hai ddu ngam, ta lay:

p=0,65
Do manh: : 1=HT{=M_87
i 3,75
Tra bang 2.5, ta c6: A=80.... ¢ =0,47

)
véi =87 .....p=047 0T =037 _4 4
10
Dién tich ciia cot: F=nR2=3,14x7,5 =175cm?
N 4356

C=—=—22"__ 622 kGfcm?
oF 0,41x175

o = 62,2 kG/em® < [o], ¢, = 67 kG/em?
~ Nhu vay cot ¢15cm khi chiu luc nén thi khong bi oan.
Bai toan 2.9: Thiét ké coppha thanh
a) Cdc luc ngang tdc dung lén céppha thanh (phu luc 5)
1- Tai trong dong do dé bétong vao coppha:
P, = 200 kG/m? (lugng bétong dé < 200 lit)
P, =400 kG/m?) (luong bétong dd 200 + 700 lit)
2- Tai trong ngang clia vita bétong khi dé va dam: |
- Ddm béng tay: P =1500H + P,
- Dam bing may: P=yH + P
y - dung trong clia 1m’ bétong;
H - chiéu cao 16p bétong sinh ra dp luc ngang.

+ Khi dam tay thi H 1dy béng 16p bétong dd trong 4 gid

+ Khi dam bang dam dui: H=0,75m.
+ Khi ddm bang ddm ngoai: H=2R.
+ Khi ddm bing dam mat: H=R

R - ban kinh tdc dung cia dam mady.
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Vi du: Hinh 2.13 13 c6ppha mot tudng bétong ddc bang thung dung vita nho va dam
bang dam dui. Tai trong ngang la:
P=vH + P, = 2500 x 0,75 + 200 = 2075 kG/m®

1. Van doc
1 2. Sudn ngang
3. Sudn doc kép
4. Buldng gisng
5. Khung chéng xién
6. Day thép gidng
7. Buldng neo

400cm
T
+

17”

60 cm

60 cm

Hinh 2.13:
1.Van doc; 2. Suon ngang; 3. Suon doc kép; 4. Bulong giang;
5. Khung chong xién; 6. Ddy thép gidng; 7. Bulong neo.

b) Tinh chiéu ddy vdn (hinh 2.14)

Néu dung véan rong 25cm, thi luc phan bo trén

Im dai: q
q=£:§=5lgkc/m ) ptideedded
5 E 60 cm E
va: max =l><i=l><ﬁx—6—02
8§ 100 8 100 Hinh 2.14

= 2420 kG.cm
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a= |M =\/6"2420 =59 =2,43cm

blo] 25%x98
lay d = 3cm.
Néu dung van rong 30cm, thi:
_2075%3 — 623 kG/m
1 632

=2 222 560° =2900 kG.cm
100

max
8

d= 22290 5 43em
V3098

lay d = 3cm.
Kiém tra d6 vong clia van rong 25cm:
4 -4
o= 5 N q! __ 5%518x60 _ —0,017cm
384 100EI 384x100x1,2x10” x54 :
Momen quén tinh:
bh®  25x3
=—= =54cm*
12 12
b6 vong cho phép:
’ Van Sudn ngang
3 3% 60 ~ : V1 Sudn doc kép
=7 =227 _0,18cm >0,017cm i
1000 1000 \/
¢) Tinh kich thuéc suon ngang (hinh 2.15) - \/ é
Ta coi suon ngang la mot ddm don gian, chiu luc gl =~ m\/ ‘
phan ph6i déu ma g6i tua 12 hai thanh sudn doc kép, @] = [[7]
cdch nhau 100cm. ‘ - \/ e
Chiéu cao ctia 16p vita bétong sinh ra dp luc ngang \/ 8
16n nhat 1a 75cm, nhung dé dam béo an toan ta coi -
ap luc ngang dy do mot thanh sudn ngang chiu, ;mm i
- chidu cao 16p bétong truyén dp luc ngang vao thanh
ay 1a 60cm. Hinh 2.15
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Véy luc phan bé trén 1 mét dai thanh sudn ngang la:

_2075x60
=00

=1290 kG/m

_1 q” _1290x100’

) = =16125 kG.cm
max 8100 8 x 100

Néu chiéu rong thanh sudn ngang 1a S5cm, thi chiéu cao h la:

b= ’6x16125 _ 1dem
5% 98

Ta lay kich thuéc thanh sudn ndy 1a 5 x 15cm.

Kiém tra lai do vong cla thanh sudn ngang:

4 —4
. 5q/ __ 5x1290x10(2 —0,0096cm
384EIx 100 384x100x1,2x10" x 1406
bh®  5x15
[=—= =1406cm*
12 12
3 3x100 ,
d) Tinh kich thuéc suon doc kép
Ta ldy trudng hop bat loi nhat khi | ]
thanh sudn ngang ndm gilta hai Suon ngang | Bulong g'?ng
bulong gidng, tiic 12 n6 & cach bulong | |1 111 (( ARXEEERIIN
gidang 50cm. Ta coi thanh sudn doc Z| H Z|
kép 1a mot dim don gian, nhip Im, $ I HR
m\é g0i tua 1a nhitng bulong giang 4y, "'ﬂ" = 100 em H?_' \ Suon doc kép
dam nay chiu luc tp trung & chinh ! '
gitta (hinh 2.16). Hinh 2.16

Dién tich ma dinh 1a bon bulong bing 1m?. Téi trong phan b6 déu trén dién tich dy duoc
truyén tap trung 1én thanh sudn doc kép. Vay luc tap trung lén mot thanh sudn doc don 1a:

p=2975 _038kG
M = % - M - 25950 kG.cm

72




- CHUONG 2 - THI CONG BETONG

L4y chiéu ddy cta thanh sudn doc 1a 5cm, thi chiéu cao cta thanh suon &y la:
Y _\/6x25950 ‘

=18,1cm , 1dy 20cm
blo] 5%x98 ‘

Kich thuée thanh sudn doc nay la: 5 x 20cm.

Kiém tra do vong cua thanh sudn doc kép:

I—E_sz_(?
12 12

Do vong 16n nhat:

=3333,4cm*

P 1038 x 100"
fmax = = 3
48EI  48x1,2x10° x3333.4

=(0,0056cm

fmax < fcho phép = 0,3OCm

e) Kiém tra coppha chiu tdi trong gio khi chua dic béténg tuong (hinh 2.17)
Luc gi6: 100 kG/m?
Chiéu cao tudng: 4m

Coppha tudng duge giit chong gié bang khung chéng xién va day thép gidng, ci cach
4m mot.

Néu gi6 thdi tir trdi sang phai thi toan bo khung chong xién chdng lai sic gid lat.

Néu gi6 théi tir phdi sang trdi thi day thép gidng va bulong neo git chan vén khuong
chéng lai sic giod lat.

Dién tich chiu luc ciia mot khung chdng hoac cia mét day thép giéhg 134 x 4 = 16m>.

Luc phai chiu la: 100 kG/m® x 16m” = 1600kG

4,0m

1,5m

. Hinh 2.17
BT 1,5m
|
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e Tinh thanh chong xién AB:
Luc phan b6 déu trén 1m dai cia dadm thoi ddu:
q=29% _ 400 xG/m
L4y momen déi véi diém C, ta c6:
- )
M, = (R, xCK)—-(qleJ

=(Rlxl,Ssin45°)—(400x4x%)=0 _

_400x4x2

L5382
2

R, =3047kG
L4iy moémen déi véi diém A, ta cé:
(R2 X 195) - (ql X 015) = 0;

_ 400x4x0,5
1,5

R, =534kG

Heé s6 an toan chong 1at K = 1,3.
Thanh AB chiu nén doc thd, ma [o,,] = 67 kG/em®.
Viy dién tich thanh AB:

Fpp = L3> 3047 ><6§047 = 59cm?

Kich thuée thanh AB: 6 x 10cm.

e Thanh CB chiu kéo doc thd, ma [o4,] = 120 kG/cm?
Dién tich thanh CB:

KR, 1,3x534

5, 8cm?
[O1eo] 120

Vay dién tich t6i thiéu cta thanh CB 1a: 2 x 3cm.

e Khi gi6 théi tir phéi sang trdi thi ddy thép gidng 6 va bulong neo 7 chéng lai: day
gidng chiu mot nira luc gié va buléng neo chiu mét nira (hinh 2.16).
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1600

Luc gi6 théi vao mat cSppha ma day gidng phai chiu 1a: ——— =920kG .

2cos30°
Lay hé s6 an toan chong iat 1a: K = 1,3.
Kha nang chju kéo cia day thép la 2250 kG/cm?.
Vay dién tich tiét dién day thép la:
iz
Dung 2 day thép ¢6mm, ta c6 Fa = 0,55cm>.

=0,520cm?
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Chuong 3

THI CONG LAP GHEP

Bai toan 3.1: Chon day cap

i
2 q,:
S : S

!
l

G

Noi Iuc S trong mdi nhanh day khi cdu mét vat niang G tinh bang cong thic:

S= = . a
m.n.cos¢p m.n cosQ
0 30° 45° 60°
a 1,15 1,42 2

G - trong lugng vat cau;

n - s6 nhanh day cdu;

m - hé s6 khong déu hoda trong céc nhanh day:
khi n=1+2thim=1
n=4+8thim=0,75

¢ - gbéc nghiéng clia nhdnh day so véi dudng thing ding;

a - hé s6 phu thuoc géc nghiéng cuia nhinh day.
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Ch€ do6 1am viéc cta day cap Heé s6 an toan K
- Day cép giéng cot tru, thip 3,5
- Day cdp nang vat cha may toi
quay tay 4,5
chay bang dong co: nho 4,5
trung binh 5,5
16n 6
- Day céu vat c6 méc hodc khuyén & hai ddu (khong cuén bé 14y vat) 6
- Day c4u cu6n bé 13y vat 8

Luc thiét k€ day cap (luc 1am dit day cép):
R=K.S
K - hé s6 an toan;

Vidu 1: Chon duong kinh ddy cdp dung lam day neo gidng cét tru, néi luc trong ddy
nay la: 2000kG.

Day cap dung lam day neo giéng thudc loai day cap ciing, ciu tric 6 x 19 + 1 (xem bang
3.1 tinh nang ki thuat cua cdc day cdp). Hé s6 an toan K 14y bang 3,5.

Luc thiét k€ day: ' R =K.S=3,5 x 2000 = 7000kG

Gia sir soi thép trong cdp c6 cudng do chiu kéo 1a o = 140 kG/mm?, tra bang tinh
nang ki thuat clia cic loai cép cing, ta chon cdp chiu dugc luc kéo dit 12 8620kG,
v6i dudng kinh 1a 14mm, trong lugng moéi mét dai clia cép 1a 0,69kg.

Lam bai todn ngugc lai, n€u cong trudng c6 sin loai cap duong kinh 14mm nay
roi, thi tai trong cho phép clia né la:
- S$=28620: 3,5 =2466kG

Vidu 2: Chon loai va duong kinh ddy cdp ché tao thanh mot ddy cdu hai nhdnh,
mang mot vdt ndng G = 2000kg; géc nghiéng cia méi nhdnh day la ¢ = 30°.

Véi géc ¢ =30°% thi hé s6 a=1,15.
2000

Noi luc trong méi nhdnh day la: S = x1,15 =1150kG

Chon day cdp mém, cau triic 6 x 37 + 1 dé lam day c4u cuén bé 1ay vat:
Hé s6 an toan lay la: K = 8
Luc thiét k& day la: R = 1150 x 8 = 9200kG
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Gia str sgi thép trong cap c6 cudng do chiu kéo o = 150 kG/mm?, khi tra bang ta sé
chon dugce loai cdp chiu duge luc kéo dut 1a: 10450kG, véi dudng kinh la = 15,5mm.

Trudng hop géc nghiéng ¢ clia mdi nhdnh day cdu khong phai 1a 30°, ma 1a 60°, thi:
Hésocala2
Noi luc trong mbi nhanh day la:

S=202—00x2=2000kG

Luc thiét k€& day: R = 2000 x 8 = 16000kG
Khi nay duong kinh cép phai la: 19,5mm.
Bang 3.1. Bang tinh nang ki thuat cia day cap

Puong kinh | Trong lugng Lyc lam dit day cép R (kG)
cip mét dai cap khi cudng do chiu kéo cta soi thép 1a kG/mm?>
(mm) (kg) 140 150 160 170
1 2 3 4 5 6
Cép cing cautric 6 x 19 + 1

11,0 0,42 5240 5590 5960 6340 .
12,5 0,54 6800 7310 7790 8270
14,0 0,69 8620 9220 9850 10450
15,5 0,85 10600 11350 12150 12900
17,0 1,03 12850 13750 14700 15600
18,5 1,22 15300 16400 17500 18550
20,0 1,43 17950 19250 20550 21800
22,0 1,66 20850 22350 23800 25300
23,5 1,90 23800 25500 27250 28950
25,0 2,17 27200 29150 31 150 33100
26,5 2,45 30750 32950 35750 37350
28,0 2,75 34400 36850 39350 41800
31,0 3,40 42550 45600 48650 51700

Cap mém céu tric 6 x 37 + 1

8,7 0,26 3200 3430 3660 3890

11 0,41 4990 5340 ‘5700 6060
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Bdng 3.1 (tiép theo)

1 2 3 4 5 6

13 0,59 7200 7720 8240 8730
15,5 0,80 9790 10450 11150 11850
17,5 1,05 12750 13700 14600 15500
19,5 1,33 16150 17300 184’50 19650
22,0 1,65 20050 21500 22950 24350
24,0 1,99 24300 26000 27750 29500
26,0 2,38 29000 31100 33150 35250
28,5 2,67 33750 36200 38600 41000
30,5 3,22 39350 42150 45000 47800
32,5 3,68 45000 48250 51450 54650

Bai toan 3.2: Tinh don treo

Vi du 1: Xdc dinh sitc cdu ciia mot don treo, dai 8,2m, diing dé ndng nhiing két cdu
bétong cot thép Ion, lam bdng hai thanh thép hinh U N°30, R = 24000 kGlcm?, hé s&
diéu kién lam viéc y, = 0,85 (hinh 3.2).

Trong lugng vat ciu tic dung vao don treo dudi dang hai luc tap trung 3 huéng

xudng dudi va duoc can biang biang mot luc F hudng nguge 1én. Nhu vay thi don treo lam
viéc nhu mot dam don gian dat trén hai g6i tua, chiu tic dung clia mot luc tap trung &
chinh gitra dam.

Momen uén 16n nhit trong tiét dién don treo:

F.I Fuy, k4l 1
Mmax =_4—=_d4— 4 - 4 I<_ X
Trong dé: 1
Y "R LAY e A YRV YV U_————=)
Y, - hé sO an toan; y, = 1,1; L2 ’ L2 L
k4 - hé s6 dong hoc; kg = 1,1. /I\F
Fx1,1x1,1x8, Fi2 T Ff2
M, = 2 XLIXE2 g R y
Xk Eg
Xé4c dinh kha nang chiu lyc cta don
Hinh 3.2

(momen udn téi han) khi da biét tiét dién
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va khdng lyuc tinh todn R, bing cong thic:
M, .x SRy W
2,5F <Ry W
Tir d6 tinh ra sitc cdu cia don treo:
F<Ry,.W/2,5=Ry2W,/2,5 =Ry W /1,25
= 2400 x 0,85 x 387/1,25 = 6,44 x 10°kG ~ 6,5T
trong d6: W, = 387cm’ - moémen khéng ctia mot thanh thép hinh U (tra bang vé thép

hinh U) ¢& N°30.
Trong lugng don treo: f 31,8 kg/m x 8,2 x 2 = 521,5kg .
Bang tra thép hinh U:
N° thép hinh Trong luong 1m dai W,
16 14,2 93,4
18 16,3 , 121
20 18,4 152
22 21 192
24 24 242
27 27,7 308
30 31,8 387
33 36,5 484
36 41,9 601
40 ' 48,3 761

Vi du 2: Xdc dinh sitcc cdu ciia mot thanh don ngang treo bdng hai nhdnh day cdp, c6
gbc nghiéng so vdi duong thdng dimg la o = 45° (hinh 3.3).

Thanh ngang nay lam bang thép ong, duong kinh ngodai D = 102mm, thanh é'ng day
1 = 6mm, chiéu dai thanh | = 4m, loai thép Ct-3, khdng luc tinh todn R = 2350 kG/cm®.

Hé sé'dong hoc: k= 1,1.

H¢ sé diéu kién lam viéc: y= 0,85.

Trong luong vdt cdu la F.

Thanh don ¢6 nhiém vu vang ngang dé cho vat treo khong bi bién dang do cic day
cu xién tdc dung vao vat treo.
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D
F
| !
Hinh 3.3
N6i luc trong thanh don: N = Etgoc = Etg45" = E ‘
2 2 2
Tir d6 rit ra: F=2N (a)

Kha nang sir dung thanh don nay bi gidi han bdi diéu kién én dinh:
Ngh = 0RYA (b)
R - khdng luc nén cia thép;
¢ - hé s6 udn doc;
v - hé s6 diéu kién 1am viéc;
A - ti€t dién ngang clia 6ng thép

T 2 _ 42T 12 (92
A= (D -d*) =7 D*~(D-21)"]
3i4[102 ~(10,2-2.0, 6)] 18,1cm?

Momen quan tinh cla 6ng tinh bing céng thiic sau:

] =%(D4 -d“)_ﬂ(lo 2°-9.0°) = 209cm*

Bén kinh quan tinh:

i=+J/a=1209/18,1 =3,4cm

D6 manh: ’ k=£=IX4OO
1 3,4

~ 118
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Heé s6 uén doc ¢ tim bang cédch tra bang 3.2. Véi A = 118, R = 2350 ta tim duoc:
o =0,437.
Kha nang chiu luc cba thanh don treo nay tinh theo cong thiic (a):

F,,=2Ngh=2x 0,437 x 2350 x 0,85 x 18,5 ~ 31400kg

Don treo ndy cé thé cdu duge nhing vat nang téi 30 tan.

Bang 3.2
D6 manh He s§ uO’\n doc cffa céc,thanh chiu nzén bang thép

: v6i cuong do tinh todn R (kG/cm™) nhu sau:
2000 2400 2800 3200 3600 4000 4400
0 1,000 1,000 1,000 1,000 1,000 1,000 1,000
10 0,988 0,987 0,985 0,984 0,983 0,982 0,981
20 0,967 0,962 0,959 0,955 0,952 0,949 0,946
30 0,939 0,931 0,924 0,917 0911 0,905 0,900
40 0,906 0,894 0,883 0,873 0,863 0,854 0,846
50 0,869 0,852 0836 | 0,822 0,809 0,796 0,785
60 - 0,827 0,805 0,785 0,766 0,749 0,721 0,696
70 0,782 0,754 0,724 0,687 0,654 0,623 0,595
80 0,734 0,686 0,641 0,602 0,566 0,532 0,501
90 0,665 0,612 0,565 0,522 0,483 0,447 0,413
100 0,599 0,542 0,493 0,448 0,408 0,369 0,335
110 0,537 0,478 0,427 0,381 0,338 0,306 0,280
120 0,479 0,419 0,366 0,321 0,287 0,260 0,237
130 0,425 0,364 0,313 0,276 0,247 0,223 0,204
140 | 0,376 0,315 0,272 0,240 0,215 0,195 0,178
150 0,328 0,276 0,239 0,211 0,189 0,171 0,157
160 0,290 0,244 0,212 0,187 0,167 0,152 0,139
170 0,259 0,218 0,189 0,167 0,150 0,136 0,125
180 0,233 0,196 0,170 0,150 0,135 0,123 0,112
190 0,210 0,177 0,154 0,136 0,122 0,111 0,102
200 0,191 0,161 0,140 0,124 0,111 0,101 0,093
210 0,174 0,147 0,128 0,113 0,102 0,093 0,085
220 0,160 0,135 0,118 0,104 0,094 0,086 0,077
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Bai toan 3.3: Chon can truc lip ghép

Chon mét cdn truc dé Idp ghép toan bo cdu kién diic sdn (bdng 3.3) ciia mot bé chita

nuée 2000m° (hinh 3.4).
Bang 3.3
Céc loai cdu kién Ky hiéu S6 luong Trong lugng (ta;n)
cau bén » Mot cdu kién Téng cong

Khéi méng cot M-1 27 0,3 8,1
Cot giira C-1 1 2,3 2,3
Cot C-2 27 0,8 21,6
Mii cot MC-1 1 3,3 3,3
T4am tudng T-3 48 2,5 120
T4am mai va kich thuée
3,12+0,45 x 4,25 TM-2 10 3,3 33
3,12+1,82x 3,64 T™M-3 17 2,8 47,6
3,13+2,21 x 3,49 T™-4 24 2,2 52,8
Ong tru 16 cira LC-1 4 0,5 2

Téng cong 159 290,7

6.40
-lel -4LL:M . 3. ™-2 iﬂ L,"-'TJ/_ LC-1
2,50 5 MC-1 Il ¢ .1 c1 || co [L73
VK M-1
FT petad an o ———
50 ’ 4000 50

Hinh 3.4
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Ta xét hai phuong 4n chon can truc 1ap ghép:

Phuong dn 1. Can truc chay trén bd h6 méng va lap ghép toan bo cac cdu kién cua
bé chita.

Phitong dn 2: Can truc chay trén ddy bé va ldp ghép phan cong trinh & chinh gitta c6
dudng kinh 10m (dé€ can truc cdn cé chd chay quanh trong h6 dao) sau dé cin truc chay
trén mat dat dé 1ap ghép tudng va cdc tdim mai ngoai ria con lai.

Phuong dn I: Can truc chay trén bo hé dao

1. An dinh cdc théng s6 cdu Idp (hinh 3.5)

W N

-
+25 N\ \

2ITRHR IR RIS KTITRITKIRRR]
d=24

Hinh 3.5

O day cau kién nang nhat lai & xa nhat d6i v6i truc quay ciia mdy, d6 1a khéi mil cot &
chinh giita bé chifa, ta chon céc thong s6 cdu lap theo c4u kién nay 1a da.
Trong lugng vat cau: Qy,=3,3tin
Chiéu cao nang méc cdu: H,=hy+h, +h, +h,
H, =(48-25+10+035+25=6,15

Do véi thi€t k€ (tinh dé€n mép banh xe can truc):
d 24 o
R, =5+e+hb cotgo =7+O,5+2,500tg45 =15m

2. Chon cdn truc

Do véi thiét k& 1a 15m, thi tay cdn phai dai trén 20m. Theo sé tay cén truc ta chon
nhitng can truc tu hanh nao cé tay can dai tir 20m trd 1én, ¢6 sic truc 16n hon 3,3 tin &
do6 véi khoang 15m.
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Chon ra duoc hai loai cén truc sau:

- Can truc tu hanh banh xich CKG-25, ta cdn dai L = 20m va chiéu rong ctia hai banh
xe B=4,1m. '

- Can truc tr hanh banh hoi K-252, tay cdn dai L = 25m va chiéu rong banh xe
B=472m.

Kiém tra xem céc tinh ning ki thuat clia c4n truc c6 dip ting dugc cic thong s cdu
lap cau kién khong:
- D6i véi can truc CKG-25:

’ R, =%+e+hbcotg(p+-122=£2‘l+0,5+2,5cotg(p+%=17,05m

Tra d6 thi tinh nang can truc & do v6i R = 17,05, ta dugc:
h=13m>H,_=6,15m
Q=4,51tin>Q,=3,3 tin

- D6i véi can truc K-252

R =22—4+0,5+2,5cotg(p=?2=17,10m

Tra s6 tay ta cé: H=185m>H_=6,15m
Q=3,351tin=Q,=3,3 tin
'Gid thué mot ca may cua can truc CKG-25 1a 1.900 déng, con gia thué clia can truc
K-252 1a 2.700 dong (xem phu luc 1), vay ta chon loai cén truc thit nhat.
3. Xdc dinh cdc chi tiéu kinh té ki thudt cua phuong dn ldp ghép
3 day yéu cdu xéc dinh ba chi tiéu sau:
- Thoi gian lam viéc cta can truc tai cong trudng
- Gi4 thanh 1ap ghép mot tan cau kién
- Hé 56 tan dung siic cdu
a) Thoi gian lam viéc clia cdn truc tai cong truong:
T= A + 2t
NS
V - t8ng khéi lugng lap ghép;
N; - nang suat sir dung ctia can truc trong 1 ca;

2t - thdi gian théo, 1ap va chay thir ciia cén truc.

85



THIET KE TO CHUC THI CONG

Nang suét cén truc tinh bing cong thic:
N, =q- 480 K,
ten
q - trong lugng binh quan mét don vi cdu lap, tan;
t., - thoi gian trung binh trén mot chu ki thao tic ctia cén truc (tifc thoi gian trung
binh mét 14n c4u lip), phuit:

K, - hé s6 sir dung cén truc theo thoi gian (K, = 0,7 - 0,85);

480 - thdi gian mot ca, tinh bang phiit.
Bay gi¢ tim cdch xdc dinh mdy dai lugng méi nay:
- Trong luong binh quan mét don vi cdu lip:

~ 297 _ 8

159
- Thoi gian mét chu ki thao tdc (tinh theo phiit), 14y theo s6 liéu cho trong bang 3.4.

Thoi gian trung binh mot chu ki thao tac cua can truc:

N+ N, + N + Ny,
ch N, +N, +N; +N,

19%27+T77x28+24x48+25%x52

= ~ 33 phiit
27+28+48+52
Bang 3.4
Lap Lap Lap Lap
mong cot tam tudng tAm mai
Thoi gian thao tac ctia cong nhan 15 72 21 21
(budc, chinh, thio day)
Thoi gian hoat dong clia may 4 5 3 4
Thoi gian mét chu ki (phiit) ¢, 19 77 24 25
- s 420 .
Nang suat cén truc: N, =1,8x yx 0,82 =18,8 tan/ca

Thoi gian lap ghép toan bo cdc két cdu bé chia:

290,7
18,8

T 15 ca
Thoi gian thay déi tay cdn cla cdn truc CKG-25 14y theo s6 tay cén truc nhu sau:
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- Thoi gian lap can: 23 gid - cong
Thoi gian thdo can: 16 giG - cong
Thoi gian chay thir: 10% thai gian lap cdn

Doi cong nhan thdo 1ap can gom 4 ngudi:

_23+23x0,1+16 _

=t
¢ Tx4

1,5 ca

Téng thdi gian 1am viéc cla cin truc tai cong trudng:
T=15+15~17ca

b) Gid thanh ldp ghép mot tdn cdu kién (khong ké cdc cong tdc chudn bi khdc)
108G, +1,55C
N

S

G=

G, - gid thué mot ca méy can truc CKG-25;
>.C - téng tién cong lao dong clia cic cong nhan lap ghép. Thanh phan cla t6 cong
nhan nay gém S ngudi (1 ngudi bac 5, 1 ngudi bac 4, 3 nguodi bac 3).
YC=64+57+50x3=271déng
1,08 - hé s6 phu phi cho céc truc ti€p phi khic;
1,5 - hé s6 phu phi vé tién cong.
Gid thanh lap ghép mot tan cdu kién bing can truc CKG-25 la:
_ 1,08 x1900 +1,5x 271
18,8

G

= 131,6 dong

c) Hé s6'tdn dung sitc cdu (khi cdn truc ldp ghép nhiéu loai cdu kién), xdc dinh bdng
cong thiic:
_ kn, +k,n, +..k;n;

K
n, +n, +...+0

n,, ..., n; - so lugng timg loai cau kién;
K;, ..., k; - hé s6 tan dung siic cdu khi cdn truc 1ap ghép timg loai cau kién i.

k =2k, =£2, k=5
Q1 Q2 Qi

g; - trong luong cau kién loai i;
Q; - stc truc & do voi thiét ké.
Theo hinh 3.6, 1ap bang 3.5.
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y -4
A "\\
4
P &\\\
SNEN ’
/ \ g
/ N
L \\\
\\
a
_— =_]:_'Eﬂ. =i = r
%//7//7/////7//7/////////////////7 7/// ///;- }/ /'/- 1// /}— 7// @
5 | 35036 05 25 41
1 1
175
Macst 33 15
Cotgita 23 25
Mongcot 03 33, 10,25
03 85
2-8 Rm'n=7
04 7
03 22
25
03
Hinh 3.6
Bang 3.5
S6 Trong Do véi Sttc cdu & do v6i He s& tan dung sifc c4u
Cdu kién | luong | lugng thiét k& thiét k& khi 14p titng loai c4u kién
n g R (tan) k;
1 2 3 4 5 6
3,3
T™-2 10 33 15 6,2 k; =E=0‘53
2,8
T™-3 17 2,8 10,25 10,8 =——=0,26
10,8
2,2
TM-4 24 | 22 | R,,=7 17,0 =22=013
3,3
MC-1 1 3,3 17,5 4,5 =—2=0,73
4,5
2,3
a ====0,51
C-1 1 2,3 17,5 4,5 4.5
C-2 10 0,8 12,5 8,0 = % =0,10
0,8
C-2 17 0,8 8,5 14,0 =1a 0,06
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Bdng 3.5 (tiép theo)

1 2 3 4 5 6
0,3

M-1 10 0,3 12,5 8,0 k; ='8—=0,O4
0,3

M-1 17 0,3 8,5 14,0 = —II =0,02
2,5

T-3 48 | 25 Rnin 17,0 =<==05
0,5

LC-1 4 | 05 Rnin 17,0 =—>=0,03

He s6 tan dung sitc c4u cia truc cin CKG-25

K = O,53x10+0,26x17+0,13x24+0,73x1+0,51xl+0,lx10.+
10+17+24+1+1+10+17+10+17+48+4
+0,06x17+0,04x10+0,02x17+0,15x48+0,03x4
10+17+24+1+1+10+17+10+17+48+4

=0,15

Dung mot cédn truc dé 1ap qué nhiéu loai cau kién nén hé s6 K thap.
Phuong dn II: Can truc chay ¢ ddy va trén bo hé dao

1. An dinh cdc théng s6 cdu Iép (hinh 3.7)

Hinh 3.7

a) Khi c4n truc ding & trong h6 méng dé l4p ghép cdc két cdu cha phén chinh giira bé
chifa thi c6 thé chon can truc theo d6 vdi nho nhat cla tay can. Khi xdc dinh cdc thong
s6 cdu ldp cin xét t6i chiéu cao nang méc cdu H,, va trong lugng cdu kién cing dung cu
treo budc Q (bang 3.6).
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Bang 3.6
Pic diém céu kién Céc thong s6 cdu lap
Ki x .
Tén Lo . Trong luong + | Chiéu cao bo véi
ciu kién hle‘.{cau Trong D.Q cao dung cu nang thiét k&
- kién lugng mit trén bud c ci
; (tdn) (m) treo budc moc ciu
Q H R
Mong cot M-1 0,3 0,3 0,34 32 R
Cot C-1 2,3 4.8 2,32 7,7 R_.
min
T4m mai T™-2 33 5.2 3,34 8,2 -

Trlr tim mdi ra, cac cdu kién khac nhu méng cot, cot duge lap véi do véi R, clia
tay can.

Dé 1ap tdm mdi ta x4c dinh chiéu dai tay cdn L va d¢ véi tay can R theo géc nghiéng
ctia né dodi véi dudng nim ngang, sao cho tay cin d6 gan céc két cdu cong trinh nhat.

Thong thudng nguoi ta xdc dinh do vé6i R cua tay cdn bing phuong phédp vé so do
(xem séch Thi cong ldp ghép trang 550), ciing c6 thé xac dinh bing cong thic (khi tay
cin khoéng c¢6 md) nhu sau:

H-c+e
[ga=3—__.
a

he= 1,2
3

o - géc nghiéng cua tay can so véi dudng

>

2

|

ndm ngang, khi tay can ay c6 chiéu dai t6i 2.0 9 QJ
thiéu L ;. da dé phuc vu cong trinh nay N e=tdl 3 T; = :
(hinh 3.8); - g 12
H - do cao cua noi dat cau kién; * x é |
¢ - khoang céach tir mat dat dén khdp | fo=16 :

quay cua tay cén; -

?

e - khodng cdch an toan, ldy bang 1,4m;

a - khoang cich tir cot & gan can truc dén Hinh 3.8

dudng thang ding di qua méc cdu.

[ga=3w=l,25;
2,1

a =51°20'
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Chiéu dai nho nhat cua tay can la:

4,2

—l+l—4£+L4_L6+—E—+LO—96hn
PT27 Gns1°20'  cos51°200

L

min

Ta chon chiéu dai tay can: L > 10m.
Do vé6i R cua tay can:

R=M+4_é2_+1+1,2=6’55m=7m

tgo.

& day 1,2 - khodng cdch tir khGp quay tay cdn dén truc quay cua can truc.
Chiéu cao nang méc cdu H_, du dé 1ap cau kién vao vi tri:
H_=4,8+10+0,4+2,0=82m
Chiéu cao t6i da nang méc cau, khi tay can dai L = 10m va chiéu dai nho cta rong
roc theo méc cdu hy = 1,2:
H_,, =Lsino + ¢ —hy = 10sin51°20' + 1,6 - 1,2 = 8,21m
Nhu vay la cdn truc mang tay cidn L = 10m, di c6 du do cao dé lap tdm mdi vao vi tri.
b) Khi cdn truc chay trén by hé dao, dé 14p phan bé chia con lai, né phai véi xa hon
i d6 v6i nho nhat clia nd, vi con cdch ranh dao. ,
Nhitng c4u kién 1ap ghép trong dot II nay 1a TM-3, TM-4, T-3 va LC-1, trong d6 thi
tdm mai TM-3 12 cau kién vira ning nhat (2,8 tdn) vira xa nhat. '

Q=2,_8tan
R = 3:25 +3,5+0,5+2,5.cotg45° +i’2—4— ~ 10m

Chiéu rong B clia céc cén truc tu hanh nhd, banh hoi thuong 1 B = 3,4m.
2. Chon cdn truc

Dua theo céc thong s6 cdu lap di x4dc dinh dugc & trén, ta chon cén truc 1ip ghép theo
nhitng tinh nang ki thuat cua ching (bang 3.7).

Trong dot II khong xét cc cau kién TM-4, T-3 va LC-1, vi ching vira nhe hon, vura
gdn c4n truc hon so véi cau kién TM-3. Cin truc nao lap dugc cau kien TM-3, s€ lap
dugc céc cau kién con lai.

91



THIET KE TO CHUC THI CONG

Bang 3.7
C4c thong s6 cdu lap Tinh nang ki thuat cla cén truc
Teén _Va Eg:g Chiéu | Do véi Ca\ic loai | gipc truc Cch;§u ‘}/)(;3 Chiéu
por | Ky hieu ! O | can | thiet ke | cdn truc ) Pl da
' cau ning sir dyng moc tay cén
kién méc duge cau
() cdu(m)| (m) Q H R L
Moéng K-32 0,98 6,6 2,5 6,5
cot 1034 | 32 | Ry,
M-1 | E-303 0,49 7.4 3 1,5
K-32 | 245 10,3 2,5 9
I (c:01t 232 | 77 | Ry, | E-302 | 294 | 12 3| 125
E-303 2,7 12 4 12
Tam K-104 | 4,02 8,1 7 10
mai 3,34 8,1 7 K-102 49 8,4 7 10
™-2 E-801 | 6,9 8,5 7 11
Tam K-102 3,0 6,2 10 10
II mai 2,8 6,15 10
T™M-3 E-801 4,6 6,5 10 11

Theo s6 liéu trong bang 3.7 thi chi c6 hai cén truc:
K-102 véi tay can L = 10m
E-801 véitaycan L = 11m
dép ung dugc diéu kién 14p ghép cong trinh bé chita nay.

Viéc chon mét trong s6 hai can truc d6 phai dua trén su so sanh cdc chi tiéu kinh t€ ki
thuat, cich tinh cdc chi tiéu nay da trinh bay trong trudng hgp can truc chay trén bd hé
dao (phuong an I).

Trong trudng hgp cén truc chay xudng ddy ho dao thi phai ké thém cong tdc lam
dudng lén xudng cho cén truc va ciing ¢ khi cin phai 1t cc tdm dudng tam cho cin
truc di trén tdm ddy bé.

Chii y: Trén day da trinh bay céch chon mot can truc dé xay lap mot bé chifa, véi hai
phuong 4n thi cong.

Khi cén thi cong nhiéu bé chia nhu trén thi nén chon hai loai cén truc va phan cong
ching lap ghép céc cau kién theo trong lugng nang nhe khac nhau.
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Bai toan 3.4: T4 chiic 14p ghép nha cong nghiép mot tang

Nhiing nha cong nghiép mot tdng bang cdc két cau bétong cot thép dic sin thudng
dugc phén chia thanh nhiéu phan doan lap ghép. C4c két ciu trong mdi phan doan dugc
lap ghép theo phuong phdp tudn ty, nhung toan nha néi chung mang tinh chat lip ghép
téng hop va c6 thé chuyén giao mau chéng timg phan doan nha cho cdc dang cong tic
xay dung khac va cho cong tic 1ap thiét bi.

Nhiing phan doan 1ap ghép khi can truc di chuyén doc nha thudng 14y 14 mot gian khdu
dd cua phan xudng hay 1a mot doan cla gian khdu d6 dé ndm giita cdc khe nhiét. Chiéu
dai méi phan doan lap ghép clia nha bétong c6t thép diic san con c6 thé xdc dinh boi diéu
kién gidn doan ki thuat giita lic 1ap cot va lap céc két cau khéc 1én cot, vi bétong gin chan
cQt vao chau méng phai dat t6i 70% cudng do thiét k€ méi duge phép chiu luc.

a) Truong hop ldp ghép nha cong nghiép mot tdng bdng mot cdn truc

Néu cén truc di chuyén & chinh giita khau do, 1ap ca hai hang cot moét lic, ta cé6 méi
quan h¢ giifa thoi gian T 1ap cac cot trong mot phan doan va thdi gian gidn doan ki thuat
tin Nhu sau:

T2 thin
trong do:

tmin = tv + tb ;

t, - khodng thoi gian tir lic 1ap cot dén khi 14p vita gan chan cot, tinh theo ngay;

t, - thoi gian bao dudng bétong mdéi ndi tinh theo ngay.

Néu can truc khong di chuyén & chinh gitta khdu do, ma di chuyén doc hai bén khdu
do, ta c6 quan hé:

T> ey

7 ‘min
tC
trong doé:

t. - thoi gian trung binh lap cdc cot va ldp cdc két cau khdc ciing mot day chuyén véi
cot, & cd hai hang cot (trung binh trong mét 6 gian nha);

t. - thoi gian trung binh lap cdc két cdu nhu trén trong luot di thi hai cta cén truc
(khi cdn truc di chuyén doc hai bén khdu do).

Khi s6 luong va loai két ciu trong hai hang cla gian khdu do giéng nhu nhau thi
t,=2t..

< t a A 2 hd ki re ~ < z A Y ~ ~ e .0 . L4
He s6 t—f néu lén anh hudng cha t6c do lap ghép timg hang mot dén thoi gian gidn
[

doan ki thuat chung.
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Téc do lap ghép cot va téc do 1ap ghép cdc két c4u mdi trong mot phan doan c6 khic
nhau nén quan hé giita T va t_;, phai vi€t dudi dang:

T2 otyin

t
trong d6: oo =—;

m
t., - thdi gian trung binh 14p cdc két cdu mdi trong mot 6 gian.
Néu cin truc di chuyén doc hai bén khau d¢ thildy a=—=-.
m

ot .
Néu = <1, thilay o =1.
m
Thoi gian t6i thiéu T, 14p cot (doi khi 1dp cot va 1ap cic két cau khdc cing mot day
chuyén véi cot) trong mot phan doan 1ap ghép c6 thé x4c dinh bang cong thic:

t. t
Tmin =0tyin t_' = a‘(tv + tb)t_::'

C C
Ngoai ra néu biét thdi gian trung binh lip mot cot S (tinh bang gid) va bi€t Ty, thi c6
thé xéc dinh s6 luong cot t6i thiéu N, ;, (d6i khi ca s6 cic két cdu khac) trong mot phan
doan 1dp ghép tir cong thiic:
o N
min k A
&
trong d6: S - thdi gian trung binh 1ap mot cot (gio);
A - s& ca lam viéc trong ngay;
g - thoi gian mot ca, tinh theo gio;
k, - he s& sir dung cin truc theo thoi gian.
Ta c6 phuong trinh:
N_...S

. t
min = ot +ty)—
kgA t b)t'

1o c

Tir d6 rit ra s6 cot t6i thiu trong mot phan doan lap ghép:

k,.gA.a(t, + 1)t
min = St,

C

N

Biét duoc tri s6 N, va s6 lugng két cau trong timg khdu do thi c6 thé an dinh ranh
gi6i phan doan lap ghép.
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Néu s6 két cdu trong phan doan N_.. xdc dinh bing tinh toin nho hon s6 két cdu
trong mot gian khidu do hoic trong mot doan gian khdu d6 t6i khe nhiét, thi chiéu dai
phan doan lip ghép ldy biing chiéu dai gian khdu d¢ hay bang chiéu dai doan gian khiu
do t6i khe nhiét.

Néu tri s6 N, . khi tinh ra lai 16n hon s6 luong két c4u trong gian kh4u dé mot chiit,
hoac 16n hon s6 luong két cau trong doan gian khdu do t6i khe nhiét, thi ta cho trudc tri
s6 N nay, va xdc dinh thdi gian bao dudng bétong méi noi ty:

_ NS -1,

t, =
>k, gA0L,

Chon thanh phin bétong va céc bién phdp lam bétong mau dong cing trong khoéng
thoi gian bao dudng t,.

b) Truong hop ldp ghép nha cong nghiép mét tdng bdng hai cdn truc, cdi no di tiép
sau cdi kia
Giita hai can truc nay phai c6 mot thoi gian gidn doan ki thuat nhu sau:

max Tl +HL, +1

|
Tc = X(H

T, - khoang thdi gian gita lic bit ddu 1dp cic cot bang cdn truc thit nhat va lic bat
dau 1ap cdc két cau méi bang can truc thit hai, tinh theo ngay.

t, - thoi gian 14p hang cot thit nhét trong gian khau do thi nhét cta phan xuong, khi
cén truc di chuyén doc hai bén khdu do, tinh theo ca. }

H_,, - tri s6 cuc dai clia hiéu s6 (t; — t,), trong d6 t, 1a thoi gian lap cdc két cau cha
mot khdu do bing cdn truc thd nhat; t, 12 thdi gian 1dp cdc két cau khéc cua khdu do
bang cén truc thi hai.

Tinh c4c tri s6 t; vat, cho mot khdu do, sau dé tinh cho hai, cho ba khdu do va v.v...

Vi du: To chitc Idp ghép mét phdn xidng mot tang ba khdu do bing béténg cot thép
diic sdn, méi khdu dé rong 18m, budc cot cdc hang ngodi cung la 6m, budc cot cdc hang
trong la 12m (hinh 3.9).

Cdc méng diic toan khoi tai ché, cét diic sdn, ddm cdu chay va ddm dé vi kéo img
sudt trudc; mai gém cdc ddm mdi g sudt trudc va cdc tdm mdi; twong gém nhitng tdm
panen lon.

O day ta chi xét viéc t8 chitc 1ip ghép cdc két cdu chiu luc chinh nhu c6t, ddm cdu
chay, dam d& vi k&o, dam madi va tdm madi (bang 3.8).
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Hinh 3.9: Phén chia nha xudng thanh nhitng phan doan ldp ghép

Bang 3.8
Laikaein | T | e | ke | lipenep

Cot

Loai nhd 60 50 12,0 -

Loai 16n 26 9.3 12,0 -
D4m cdu chay

Loai nho 44 3,0 - 6,8

Loai 16n 44 7,0 - 6,8
Dam d& vi kéo 22 6,8 - 10,0
Dam madi 72 5,5 - 11,0
T&m madi 792 L5 - 12,5

Dua trén nhiing chi tiéu kinh t€ Ki thuat ngudi ta chon cin truc banh xich E-252 dé
lap ghép cong trinh nay. Can truc sé phai chay doc hai bén khdu do dé 1ap cdc két cau:
vong dau can truc lap cdc cot trong mot phan doan, vong thit hai can truc 1ap cdc dim
cdu chay, dam d& vi keo va céc két cau mai.

Céc s0 liéu dé xdc dinh s6 cot t6i thiéu N_. - trong mot phan doan lap ghép la: A =2
ca, k, =0,8, g = 8 gid, t, = 0,5 ngdy, t, = 2 ngdy, t6 lap ghép c6 5 cong nhan.

Tra dinh muc lao dong 726 tap V (1966) ta lap dugc bang 3.9.
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Bang 3.9
DPinh S6 Khéi luong cong tac & phan doan S6
Tén cong tac mic hiéu cong
8 thoi gian | dinh | Pon | 5 3 nhan
gid cong | muc | Vitinh 14p ghép

Lip cot diéu chinh
va ¢d dinh tam thoi
bang chém

nang dén 5 tan 7.5 7002 chiéc 28 4 28 5

ning dén 10 tdn 12 7002 - 13 13 - 5
Lap ddm cdu chay
cé diéu chinh

nang dén 3 tan 6,3 7008 - 22 - 22 5

nang trén 3 tin 7,85 7008 - 11 22 11 5
Lap ddm d& vi keo '
¢6 diéu chinh ning 10,5 7002 - 11 11 - 5
trén 5 tin
Lap dam mdi c6 diéu 525 | 7008 | - 24 24 24 5
chinh nang dén 5 tan
Lap cdc t4m mai co 080 |7014 | - 264 | 264 | 264 | 5
diéu chinh

Theo dinh mic ta tinh céc s6 liéu t_, t., t,, cho mot gian khdu do gém 22 6 gian.

Ghi chii: O day viec 1ap dat cdc ddm céu chay 14y bing 50% dinh mic thdi gian, con
viéc diéu chinh ti€n hanh sau nay chiém 50% dinh miic thi gian con lai.

( _ 28x7,5+13x12

. =3,3 gio
¢ 5%x22 g
13x12
t, = = 1,42 gio
° T 5x22 &
0,522x6,3+11x7,85)+11x10,5+24x%5,25+264x0,8 o
o= =514 gio
5%x22
t .
Khi nay: oc=—c=11i2—<1;laya=1
. 514 |
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_60x7,5+26x12
5(60 + 26)

=1,77 gio

N_ = 0,8x8x2x1,0(0,5+2)x3,33 = 41 cot
1,77x1,42

Nhur vay phan doan lap ghép thit nhat cta phan xudng 1a phan nha c6 trén 41 cot.
Bai todn 3.5: Chon phuong an lip ghép nha cong nghiép mot tang

Ldp ghép mot nha céng nghiép mot tdng, gom ba khdu do, méi khdu do rong 18m, dai
120m, budc coét 6m (hinh 3.10). Méng cot bang bétong cét thép dic tai ché. Cdc két cdu
khdc diic san tai nha mdy. Thoi han thi cong toan cong trinh quy dinh la 8 thdng.

N

L g
B 18000
© ®
o U J Uy LY © | S R ® haa ® | @
1Y i (
1 7\
S 1
0O 0Dooooan Zo— oo f —@
A/
v L 1 -
AN ! t I‘\
7\ H " VN
D0 Q 0D ODOOC Q DOOD
N ! !
A/ } d
4 1
\
[ 1 t q
f oNn A o o nonfnnnn @
- 12000

Hinh 3.10: Mdt cdt va mdt bdng nha cong nghiép
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Bang 3.10 tém tat khéi lugng cho cong tdc lap ghép.

Phan phéi thoi gian nhu sau: thdi gian chuédn bi cong truong chi€m 1 théng; thdi gian
1am cong tac dat va cong tac mat bang nhu dat cac dudng ng ngam, dao hé méng, dé
bétong méng, san dat chi€m 1 thang; thoi gian lap ghép khung nha chi€ém 3 - 4 thang;
thoi gian 1am cong tdc hoan thién chi€m 2 - 3 thang.

Bang 3.10
inh mit Nhu c4
Trong | Knhoi luong Dinh mife o cau
o lugng ~ thoi gian tong cong
Tén két ciu - .
két cdu . , Gioy | Gio/ | Gioy | Giof
(tdn) Chiéc Tan ) A o

may cong may cong

Cot hang A va D 8,25 46 379,5 1,6 11 73,6 506

Cot hang Bva C 11,80 46 542.8 1,8 11,5 82,8 529

Cot ddu héi 8,00 12 96,0 1.6 11 18,2 132
Vi kéo mai 5,60 69 386,5 | 1,75 11,5 | 1207 | 7935

Dam céu chay bétong 4,95 80 396,0 1,05 6,8 84,0 514

D4m cAu chay thép 3,60 40 1440 | 094 6,2 37,6 248
Cira troi 1,00 69 69,0 1,4 9,6 96,6 | 6625
Panen mii 143 | 720 | 10296 | 0,3 2 2160 | 1440,0
Tam tuong o 0,70 280 | 1960 | 025 1 700 | 2800

khau dé giita
D4m tudng ngodi 320 58 1856 | 0,55 5 319 | 290,0
Tém tuong va 26va07| 864 | 14515 | 035 14 | 3020 | 1296,1
lanht6 ngoai

Téng cong 4889.,0 11334 | 6721,0

Méi ngay cong téc lip ghép chi tién hanh trong mot ca, thoi gian lip ghép tam an
dinh 12 3 thang, hay T = 22 x 3 = 66 ngay.

Néu méi ngay 1am viéc 8 gid, v6i he s6 sl dung thoi gian k; = 0,85, thi s6 can truc lap
ghép chinh ddm nhan khdi lugng cong tic 1133,4 gio-may, la:

T 1133,4

m

n= = =2,52 can truc
8xk,xT 8x0,85x66

Vay cin phai sit dung 3 cén truc ldp ghép, dim bao hoan thanh khéi lugng cho trong
khoang thoi gian 3 thdng.
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Theo kich thuéc hinh hoc clia cong trinh va trong lugng cdu kién ¢6 thé sir dung nhﬁng

can tryc banh xich E-2001, E-1004 va cén truc thap BK-151 1am cong tac lap ghép.
- Sau day néu hai phuong 4n d€ so s4nh.

Phuong dn I: Ding cén truc E-2001 véi tay cén dai 30m, di & giita cdc khdu do 1a cé
thé cdu 1ap dugc moi két cdu clia cong trinh. DE dam bao thdi gian quy dinh ta ding hai
cin truc E-2001 dé 1dp ghép cdc két cau chiu luc clia khung nha theo phuong phap tuin
tu. Dung mét cin truc banh xich E-505 (da ding dé dao hé méng) dé lap ghép cic két
céu tuong bao che thi tranh duge sir dung lang phi siic truc 16n clia can truc E-2001.

Ngoai cdc tdm tudng bao che cdu lap & tu thé dung diing truc tiép tir xe vén tai, cdc
két cdu khac dugc sap x€p san trén mat béng thi cong trude khi 1ap ghép vao cong trinh.

S6 luong can truc 1am cong tac boc x€p khéi lugng két cau nay (4889 — 1451 = 3438
tdn) x4c dinh bang cong thiic:
Pxk 3438x0,12
m= =

= =1 can truc
gxT 6,8x 66

P - khéi lugng lap ghép (tan);
T - thoi gian 1ap ghép (ca);
g - s0 gid lam viéc thuc t€ méi ca;
k - dinh mic béc xép, k = 0,12 h/tan.
Chon mét can truc E-505 nita 1am cong tic béc xéEp.
Nhu vay theo phuong 4n nay thi s6 cdn truc cdn thiét 1a:
2 can truc E-2001 va 2 can truc E-505
Tién do lap ghép cac phuong 4n I trinh bay & bang 11.
Thoi gian l1ap ghép 1a 62 ngay (tdc 3 thang), trong dé:
Can truc E-2001 (II) 1am: 62 — 5= 57 ca
Can truc .E-2001 (D 1am: 62 ca
Hai can truc E-505 lam: 5 + 44 + 61 = 110 ca
Phuong dn I1: Can truc thap BK-151 c6 trong tai 15 tan luc khi di chuyén & khiu do
chinh giifa ciing c6 thé cdu lip dugc moi két cau chia cong trinh. Diing mot cén truc thép
thi khong hoan thanh dugc khéi lugng xay lap trong thoi gian quy dinh, cho nén phai

diing thém mot can tryc banh xich E-1004, dé kiém hon, dé 1ap ghép hai hang cot va
dam ngoai ciing va 1ap cdc két cau tudng bao che.
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Bang 3.11
Loai Thoi Tién do (ca)
Tén két cau can gian | | [ | |
truc (ca) 0 10 20 30 40 50 60
Cothang A vaD E-2001 | ] I
/ 1
I
Cot hang Bva C nt I
+43,5 l
Cot ddu hoi nt I |
I
D4am c4u chay bétong nt I }
[l
Dam céu chay thép nt [ )
!
I
|
}
Vi ko méi E-2001 I {1+ 0
1}
I
Cira troi nt I * 1"’ II ]
v 74 "~ ;
Panen mai nt 1l v |1+1 !
1
: I
Tudng & khau do giita nt 1 § 1+1
I
I
I
; |
Dam tudng E-505 5 = |
i
Tudng ngoai nt 44 L J
Bdc xép E-505 61

Can truc banh xich E-1004 c6 nhiing ngay 1am viéc hai ca: mot ca lap ghép, con mot

ca boc xé&p cau kién.

Theo phuong dn nay s6 cén truc cén thiét la:

1 can truc thdp BK-151 va 1 can truc banh xich E-1004.

Tién do 1ap ghép chia phuong 4n II trinh bay & bang 3.12. Téng s6 thoi gian lap ghép
12 100 ngay (titc 4 thang), trong d6: cdn truc thip BK-151 1am: 98 ca, cdn truc banh xich
E-1004 1am: 98 + (49 + 20) = 167 ca.
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Bang 3.12
Loai g Tién do (ca)
o 3L | Thoi T 1T 1 1 1T T T T |
Ten két cau can gian 10 30 50 70 90
| | | | | | | | | |
e | (ca) g 20 0 60 80 100

Cothang AvaD E-1004
Dam cdu chay nt 20
hang AvaD
Cot ddu héi nt ) ;
Cot hang Bva C BK-151 .

[l
Dam bétong I
hang Bva C nt i

f
Dim thép I
hang Bva C nt ]

+98 I

Vi kéo mai nt '

!
Clra troi nt !

I
Panen mai nt
Tuong G khdu do giita | ¢ I
D4m tuong E-1004

49

Tuong ngoai nt ) =
Boc xép E-1004 "

e D¢ xdc dinh cdc chi tiéu kinh t€ ki thuat clia hai phuong 4n ta sit dung céc s6 liéu

cho & bang 3.13.
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Bang 3.13
E-505 E-1004 | E-2001 | BK-151
Gi4 thué 1 kip mdy (dong) 120 170 320 180
Cong lap mdy (gid-cong) 7 10 252,5 114
Cong thio d& mdy (gid-cong) 5 7 2130 85
Thoi gian lap may (ngay) 0,5 0,7 7,5 4
Thoi gian thio mdy (ngy) 105 0,5 6 3
Cong dat va d3 1m dai dudng can truc (gid-cong) - - - 16,8
Phi t6n dat 1m dai dudng cin truc (dong) - - - 20
Phi tdn vé van chuyén can truc (dong) 400 800 1600 1800
Ghi chu:

1. Trong gid thué mdy da cé ké tién khdu hao co bdn, tién nhién liéu, tién tu sia va luong

céng nhdn may.

2. Trong cong lao déng va phi tén lam ducng cdn truc c6 ké cd ddt duong dién.

Pé don gian tinh toan ta bd qua nhimg cong lao dong vé han gin, 1ap vita mdi nGi...,
ching déu giong nhau trong cé hai phuong dn, ma chi tinh téi cong lao dong lap ghép.

Trong gid thanh cling bd qua cic phu phi.
¢ Gi4 thanh lap ghép theo phuong 4n I:

v6i 2 may E-2001: 1600 x 2 + (57 + 62)320 = 41.200d
v6i 2 may E-505: 400 x 2 + 110 x 120 = 14.000d
55.200d

Cong lao dong lap ghép theo phuong 4n I:
(252,5+213)2+ (7 +5)2 + 6721 =7676 gio-cong
Gid thanh va cong lao dong tinh cho 1 tin két cau:

55200 113 aong: 1078 _ 158 giv-cong
1889 4889

4889
e Gi4 thanh lap ghép theo phuong dn II:
v6i may BK-151: 1800 + (120 x 20) + (98 x 180) =21840d

v6i mdy E-1001: 800 + (167 x 170) =21990d
43830d
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Cong lao dong lap ghép theo phuong an 1I:
(114 + 85) = 168,8 x 120 + 6721 = 8864 gio-cong
Gié thanh va cong lao dong tinh cho 1 tan két cau:

43830 _ 8,96 dong; 8864 _ 1,81 gio-cong
4889 4889
Bang 3.14. Bang so sinh cac chi tiéu Kinh té ki thuat
ctia hai phuong an 1dp ghép

Tén chi tiéu Dg:hvi " Phuong én I
Thoi gian lap ghép ca 62 100
Gid thanh 1ap ghép cho 1 tan két cau déng 11,3 8,96
Cong lao dong lap ghép cho 1 tdn két cau gio-cong 1,58 - 1,81

G day phuong 4n l4p ghép I c¢6 wu diém hon, né rit ngin thdi gian lap ghép dugc 38%
va giam cong lao dong duoc 13%.

100-62 . 8864-7676

= —— .= 0,13
100 8864

Gia thir gid méi tdn cdu kién dic sin 12 60d, phu phi theo thoi gian chi€ém 50%
tong phu phi; téng phu phi chi€m 11% tryc ti€p phi; tryc ti€p phi 12 60 + 4889 =
293.340d, thi gia thanh do rit ngan thoi gian 1ap ghép ha xuéng la:

G, =3850x1}12393340 61304
100

Ngoai ra gidm cong lao dong ciing gép phédn lam ha gid thanh cong trinh. Tang t6c
do cong tac 1ap ghép con 1am cho céng trinh mau chéng di vao sin xuat.

Bai toan 3.6: To chire Idp ghép nha cong nghiép nhiéu tang

Nha cong nghiép nhiéu tdng, nhiéu khdu dé (hinh 3.11) chiém dién tich mdt bdng 63
x 96m, véi ludi cot 6 x 9; tdng mot cao 6m, 1dng hai va tdng ba cao 4,8m. Tai cao trinh
3,00 ciia tdng mot c6 lam thém mot 1dng limg bang két cdu thép, né phdn chia tdng mot
thanh hai tang khdc nhau va dugc danh lam khu hanh chinh va sinh hoat ciia nha mdy.
Cdc khéi cdu thang va thang mdy duoc bé'tri & bén trong nha.

Khung nha bdng cdc két cdu bétong cot thép diic sdn. Cot nha cé tiét dién 600 x 400mm,
diic thanh hai doan roi. Ddm nha cé tiét dién hinh chit T, cao 800mm. Cdc tdm san,
tdm mdi c6 dang hop, cao 400mm. Cdc tdm tuong nha diic san bang béiong nhe, duogc

104




CHUONG 3 - THI CONG LAP GHEP

ddt cdch nhau dé chita ra nhitng 6 cita s6, nhuw vdy nhiing tdm twong bétong nay la
nhiing tdm tuong treo tua lén cdc mdau dé & cot. Cita s6 la nhitng khung thép long kinh,
bo'tri thanh nhitng bdng chay suét chiéu dai twong ngoadi. :
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Poan 11
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6000 x 1
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Hinh 3.11: So do cdu tao, mét nha mdy va cdc phdn doan thi cong

Phuong 4n 1dp ghép két cdu bétong cot thép va két cau thép trinh bay trong hinh 3.12.

Hai cén tryc thap KB-160, c6 cdn véi t6i 17,3m, chay & trong khdu d6 GH va BC ciia
nha, dé 1ap toan bd cac két cdu nha. '

Mat bang cong trinh dugc phan ra lam 6 phan doan dé lip ghép. Bt ddu lp phan -
doan 1, tir truc 17 dén truc 9 (hinh 3.13) bing ca hai cdn truc thdp déng thdi mot ldc,
theo trinh tu nhu sau: Iugt ddu tién 1ap cdc cot ting mot va hai, réi gin méi néi chan cot
bang bétong c6 ximang dong két nhanh. Sau dé 1ip ddm va san clia tdng mot. Trén dim
trudc tién 1ap cdc tém san chéng (giéng) giifa cdc cot, réi mdi 1ap cdc tim san khéc. Khi
dat dim vao vi tri clia nd r6i thi han lién két cdc chi tiét chon sin trong dim va trong vai
cot; moi néi dam vao cot dugce 1dp vita sau khi dat xong cdc tdm san chéng giifa cdc cot.
Tam san dugc ¢6 dinh vao vi tri bang han dinh cdc chi ti€t chon sin cha né véi cic chi
ti€t chon sdn trén dam, tai it nhat ba géc tAm san.
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Hinh 3.12: So d6 b6 tri cdc cdn truc lap ghép
1. Cén truc thap; 2, 3. Bdi chita cdu kién ndm trong tam vdi ciia cdn tryc;
4. Mdit bing ldp ghép nha mdy; 5. Puong can truc thdp;
6. Puong sd tiép van cdu kién.

Cic ddm va tdm san tdng hai dugc 1ap ghép trong lugt hai, cling theo trinh ty nhu vay
(hinh 3.13).

Sau khi lép dat va lién két chic chén toan bo céc két cdu cua tang dudi méi lap ghép
c4c két cau cua tang thi ba.
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Hinh 3.13: Trinh tu ldp ghép cdc két cdu trong phdn doan |

Lap ghép xong phan doan 1, mdéi lap sang phan doan 2 va phan doan 3. Méi phan
doan 2 va 3 dugc 1ap bing mot truc thédp, tuin tu theo timg 6 gian, nhu trong hinh 3.14.
Trong pham vi méi 6 gian can truc lap cdc két cau & xa nhat trudc, theo thi tu: cot, dam,
tam chéng gilta cot va cdc tdm san khdc. Néu cot thong hai tang thi trude tién lap cdc

dam va san dot 1, sau d6 méi lap ddm va san dot 2.
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Hinh 3.14: Trinh te ldp ghép két cdu trong phan doan 2 va 3

Khi lap cot nén diing khung din dé mau chéng giai phéng cén truc lap ghép. Trong
lic cong nhan diéu chinh va c6 dinh tam két cdu bing khung dan thi cdn truc van
chuyén gach, bétong, vifa va nhitng vat liéu khéc...

Cong tdc thi cong lap ghép dugc tién hanh trong hai ca mdi ngay.

- Mifc do sir dung céc cau kién va vat tu hang ngay néu trong bang 3.15.
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- Khai lugng cong viéc duge liét ké trong bang 3.16.

- Thanh phén t3 d¢i cong nhan néu trong bang 3.17.

- Cac mdy méc, thiét bi néu trong bang 3.18.

- Ti€n do day chuyén lap ghép vé trong hinh 3.15.

- Céc chi tiéu kinh t€ ki thuat néu trong bang 3.19.

Bang 3.15

Cottdng 1 va 2 chi€c/ngay 8

Cot ting 3 - 16

Dim - 8

Tam san - 48

T4m tudng - 9

Khung cira kinh - 12

Két cau thép tan 1,63

Bétong m> 3,45

Vita m> 0,58

Que han kg 67

Bang 3.16
Ponvi| Téng Cédc phan doan
Céc cong viéc L .
tinh | cong 1 2 3 4 5 6
Lap ghép két cdu 3 380L,9 | 764,1 | 567 | 568 | 793,8 | 554 555
betong cotthép | M/T | Boor T | 17510 | 1297 | 1300 | 18L5 | 1276 | 12821
Lap ghép .
e T 2089 | 320 | 37,1 | 364 | 40,6 | 31,0 | 31,8

két c4u thép ,
Han céc m6i n6i m 2543 606 347 | 352 | 612 | 319 | 307
Lap vita bétong M 1044 | 234 | 144 | 144 | 234 | 144 | 144
mo1 ndi noé1
Gén mach tuone, m | 10705 | 1958 | 1680 | 1684 | 2083 | 1647 | 1653
san mail
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Bang 3.17
Cong viéc Loai thg va bac tho S6 luong ngudi
Lap két cdu bétong va két cdu thép Tho mdy bac 6 2
khung nha va két cdu bao che Tho mdy bic 5 5
Thg may bac 4 5
Tho mdy bac 3 8
Han cic moi ndi khung nha Tho han bac 5 4
L4p bétong méi néi, thio lap coppha Tho may bac 4 2
L4p vita mach tudng, san va mai Thg may bac 3 2
Bang 3.18
Xe may < Dac tinh . ‘
va thiét bi Ma may Ki thuat 56 lugng Cong dung
. ) R =20m; Pé lap cic két cdu
- Cn tryc thap KB-160 | _gr 2 chiu luc va bao che
- M4y bom vita chay _ 3 , Pé gin vita
bang khi nén 577 NS=15m'/h ! cdc méi néi
- My nén khi ZIF-55 CS=9%0ngya | 1 DE lam chay
may bom vita
- Mdy tron vita EM=40/1 |NS=6m’/h 1 Pé 1ap vira mach n6i
- Mdy han dién CTZ-34 CS = 33 5kW 2 be han'~ cAc chi tiét
choén san

- Oto kéo va xe moéc | MAZ-200 |Q=18T 1 Dé chd cot va ddm
- Xe moéc PP-8 Q=8T 2 Pé cho tdm san
- Xe 0t6 tu dé DIN-555 Q=2,5T 1 Dé cho bétong va vita

o 6 J

= )

5 _|5 2
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Hinh 3.15: Tién d6 ddy chuyén lap ghép két cdu cong trinh
1. Ldp két cdu bétong va két cdu thép; 2. Ham méi noi; 3. Gdn vita méi noi va mach ldp ghép

110




CHUONG 3 - THI CONG LAP GHEP

Bang 3.19. Cac chi tiéu kinh t€ ki thuat

Thaoi gian thi cong 128 ngay
Cudng do thi cong 69,7/31,2 T/m’
Cong lao dong tinh cho 1 tan san phidm 0,495 cong/T
Ning lugng 3,32 kW/T
4,2 ngan dong/T

Gid thanh
\
|
\
\
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Chuong 4
HIEU QUA KINH TE

Bai todn 4.1: Chon may dao dait gau don
Chon moét mdy dao ddt mang gdu ngita dé dao dat ddt méng bé mot ngdi nha; hé sdu
2,2m, véi khi lugng ddt Q = 720m’,
Céac may dao sau day phu hgp véi cong viéc nay:
E-156 mang gau 0,15m>; E-257 mang gdu 0,25m’
E-302 mang gdu 0,30m’; E-505 mang géu 0,5m>
Nang sudt cta nhitng mdy dao nay la:
E-156 ...... 54 m*/ca; E-257 ... 120 m’/ca
E-302 ...... 143 m*/ca; E-505 ... 268 m’/ca
Chi phi sir dung mady dao tinh theo cong thic:
C=E+(—E;"%+Gca}T
nam
E - chi phi cho moét 14n st dung may;
G, - tién khau hao hang nam;
G,, - chi phi khai thac mdi ca mdy;
T, s, - SO ca lam viéc ctia can truc trong nam;
T - s6 ca lam viéc cuia cin truc & cong trudng.
Cho truéc nhing s6 liéu trong bang 4.1 (tinh theo ngan déng); ciing c6 thé sir dung

cdc so liéu trong phu luc 1.

Bang 4.1
Loai may dao E Guim Gea Tham
E-156 1,2 178 1,26 400
E-257 1,44 2144 0,96 . 400
E-302 0,36 236 1,095 400
E-505 3,96 247,1 2,005 400
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Thai gian (s6 ca) cic may dao 1am viéc & hién trudng:

E-156 ...T = 9=E = 13,3 ca mdy
N 54
E-257...T = 720 =6 ca may
120
E-302...T = 720 = 5 ca mdy
143
E-505...T = 720 = 2,7 ca may
268

Chi phi sir dung mdy dao:

E-156...C= 1,2 +(%+ 1,26)13,3 = 23,876 ngan déng

E-257 ... C= 1,44 +( 214’: + 0,96)6 = 10,416 ngan déng

E-302...C= 0,36 + (% + 1,095)5 = 8,785 ngan déng

E-505....C= 3,96+(%+ 2,005)2,7 = 11,041 ngan dong

Theo két qua tinh todn ta thdy chi phi sir dung mdy dao E-156 16n nhit, thoi gian sir
dung dai nhét; chi phi st dung mdy dao E-257 va E-505 gdn bing nhau, nhung ning
suat cia mdy E-505 cao hon; chi phi sif dung mdy dao E-302 thap nhat, nén ta chon loai
mdy dao nay.

Chénh léch gid ca cha ba loai mdy dao sau khong 16n 1am, nén khi chon mdy cén luu
¥ dén viéc ding ngay cdc may dao nay dé thi cong phdn méng cong trinh, khéng cin
phai thay déi méy khac.

Bai toan 4.2: Chon phuong an thi cong ho méng

Cdn dao ddt dé thi cong méng mot nha cong nghiép mot khdu do, dai 102m, khdu do
24m, bucc cét 6m, theo hai phitong dn thi cong sau:

a) Dao ddt thanh ranh méng chay quanh nha bdng mdy dao gdu xdp réi san phdng
ddy méng bdang mdy 1ii D-159. Muoén vdy phdi lam duong 1én xudng ranh cho may iii voi
do doc 1 - 3.
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b) Pdo thanh nhitng hé méng don chdn cot bing mdy dao gdu xdp, dung tich gdu
0,5m>; mdi déc hé méng 1 : 1 (ddt cdp II); kich thuéc ddy ho' méng 2,1 x 2,1m, sdu
1,5m; khéi lvong ddt ciia mét ho' 1,8m’.

Mt dét tai dia diém coi nhuw ngang bdng. Hay tim xem phuong dn thi cong ndo ré nhdt.

1. Tinh khéi luong ddt theo timg phuong dn | |

a) Khi dao thanh rdanh mong chay quanh nha

Chiéu rong ludi dao ban Ui chia may ui D-159 la 2,28m sau d6 con phai sira ranh, vay
ta lay: '
- Chiéu rong ddy ranh b 12 2,5m.

- Chiéu rong miéng ranh B (khi mdi d6c 1: 1) la:

B=25+2x1,5=55m

- Chu vi nha (khi coi céc truc dinh vi triing véi cdc canh ngoai cta cot cé tiét dién
40 x 60cm) bang:
P=(24-2.0,3)2 + (106 — 2.0,2)2 = 258m

B+b 5,2+2,5

=258x1,5% =1548m>

Khéi luong dt: V. =Ph

Trong d6 c6 5% khoi luong dat dugc sira bing méy bi:
1548 x 0,05 = 77m’

Ngoai ra phai 1am dudng lén xuéng cho may ui, rong 3m, doc 0,33, véi khéi luong bang:
Vy= 322 1S m?

2 0,33

Khéi lugng dat cia mdy dao gau x4p la:
V_ =(1548 - 77) + 11 = 1482m’
- Mot phin dat dao s& dugc van chuyén di d6 xa bing xe tai, vi phdi tinh dén thé tich
do cac méng cot chi€ém ché va do toi xop con lai cla dat 1a 2%.
Téng s6 cdc méng cot chay theo chu vi nha (tinh ca s6 méng d6i & mach nhiét):

%+2x2+3x2 =44 méng

Khéi tich chia ching: 1,8 x 44 = 78m’
Khéi lugng dat phai chd di dd bing xe 6t0 tai:

V, =78 + 1482 x 0,02 = 106m’
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Khéi luong dat d6 dong tai cho:
V, = 1482 - 106 = 1376m’

b) Khi dao thanh cdc hé’ méng don
Kich thuéc ddy ho: 2,1 x 2,1m
Bé mat ddy ho:  s=2,1x2,1 = 4,4m>
B& mat miéng h6: S=(2,5+ 1,5 x 2)(2,5 + 1,5 x 2) = 30,3m>
S6 lugng hé méng: N = 44
Khéi luong dét cdc h6 méng:

V= N(%h) _4sH41303 ) 5 145m?
Trong d6 5% dat phai dao bang tha cong:

V, = 1145 x 0,05 = 57m’
Khdi lugng dat dao bing may dao gdu xap:

vV, =1145- 57 = 1088m’
Khéi lugng dat van chuyén di xa d6 biang xe tai:

V, =78 + 1088 x 0,02 = 99m’
Khéi lugng dat d6 dong tai ché:

' V, = 1088 — 99 = 979m’

2. Tinh truc tiép phi, cong lao déng (khong ké cong tho ldi mdy) va tién cong
Tinh todn theo bang 4.2.

3. Tinh cdc phu phi theo s6 ngdy cong lao dong H, va theo tién cong H,
a) Khi dao thanh rinh méng
H, = 40m, = 40 x 32,73 = 1310 déng
H, =0,15L, = 0,15 x 7576 = 1080 d6ng
b) Khi dao cdc hé méng
H, = 40m, = 40 x 40,94 = 1630 dong
H, =0,15L, = 0,15 x 10187 = 1530 dong
véi: m, vam, - s6 cong lao dong (ngay cong) trong 2 phuong an.

L, va L, - tién cong trong hai phuong én (xem bang 4.2).
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Phu phi ngay cong: 40 d/ngay cong
Phu phi tién cong: 0,15 d/1 d. luong.

Bang 4.2a
Dao ranh méng
Pon Cong lao dong Tién cong Truc ti€p phi
Tén cong viéc vido | Khoi | (ngdy cong) (déng) (dong)

luc‘rr31g luong | cho1 | Téng | Chol | Téng | Chol | Téng

(m”) donvi| cong |donvi| cong | donvi| cong
Dao dat dé déng tai ché | 1000 | 1,376 | 6,3 8,65 | 1400 | 1920 | 16400 | 22500
bD;?gdfz i::‘:h" dilkm 1 16000 | 0,106 | 14 | 148 | 2800 | 296 | 58600 | 6200
San ddy ranh bing mdy @i | 1000 | 0,077 | - - . - | 1800 | 130

Stra hd méng thi cong 100 - - - - - - -
Lap dat bang mdy ui... 1000 | 1,376 - - - - 1800 | 2460
D4m lén d4t bang mdy... 100 | 13,76 | 1,65 22,6 390 5360 560 7700
“Téng cong - - - oUmm| - | 7516 | - | 3899
Bang 4.2b
Pao hé méng
Don vi Cong lao dong Tién cong Truc ti€p phi
Tén cong viéc do | Khéi | (ngdycong) (déng) (déng)

luong | luong | Cho | | Téng | Cho 1 | Téng | Cho 1 | Téng

(m”) donvi| cong | donvi| cong | donvi| cong
- |Dao dat dé dong tai ché | 1000 | 0,979 6,3 6,16 140 1370 | 16400 | 16100
bD;:gdf: ::l”’h" ditkm 1000 | 0099 | 14 | 138 | 2800 | 277 | 58600 | 5800

San ddy ranh bang may i | 1000 - - - - - - -

Sira h6 méng thi cong 100 0,57 30 17,1 8300 | 4720 | 8300 | 4720
Lip d4t bing mdy Gi.. | 1000 | 0979 | - ; - - | 1800 | 1760
D4m 1&n dat bang mdy... 100 9,79 1,65 16,3 390 3820 560 5460
Téng cong ; . _ {4094 | - |10187| - |33840
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4. Tinh chi phi téng cong theo cdc phwong dn

Bang 4.3
Chi phi dé dao (déng)
Cic loai chi phi —
Ranh méng Ho6 méng
Truc ti€p phi... 38990 33840
Phu phi theo s6 cong lao dong... 1310 1630
Phu phi theo tién cong... 1080 1530
Téng cong 41380 37000

‘Phuong an thi cong dat bang cdch dio cdc hé méng don c6 tdng chi phi nhé hon, mac

di1 s6 cong lao dong va tién cong c6 cao hon déi chuit.

Hiéu qua kinh t&: H = 41380 — 37000 = 4380 dong.

Bai toan 4.3: Chon gian gido hoan thién

Dé lam cong tdc hoan thién mdt chinh cdc ngoi nha nguoi ta ¢é y dinh si dung cdc
gian gido thdp co riit bdng dong co, thay thé cho loai gian gido treo kéo lén xuong bdng

101 tay.
Hay tinh hiéu qud kinh té ciia phuong phdp mdi.
Céc s6 liéu cho trudc:

1. Nang suat hoan thién hang nam:

ctia mot gian gido thép la: 225 ngay m>

clia gian gido treo la: 150 ngan m*
2. Chi phi khai thac hang nam:

clia gian gido thdp co rit: 650.200 dong

cla gian gido treo: 15.000 déng
3. Tién cong dé€ hoan thién 1000m? mat nha:

khi str dung gian gido co rit: 3950 dong

khi sir dung gian gido treo: 8.040 dong

4. Cong lao dong dé hoan thién 1000m> mat nha

khi sir dung gian gido thap co rit: 13 cong

khi st dung gian gido treo: 26 cong
5. Tri gid chia mot gian gido thap co rdt: 392.500 déng
Tri gid cua mot gian gido treo: 5.000 dong
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Cdch gidi:

Tinh gia thanh thi cong hoan thién 1000m? mat nha.

Bang 4.4

C4c loai chi phi

Dung gian gido thdp co riit

Ding gian gido treo

(15% tién cong)

3950 x 0,15 =590

650200 15000
Chi phi khai thic mdy va cong cu 225 =2890 W =100
Tién cong 3950 8040
Phu phi theo tién cong

8040 x 0,15 =1210

Phu phi theo s6 cong lao dong

(40 déng cho 1 cong) 40 x 13 =520 40 x 26 = 1040
Lai dinh mic (6% ciia v6 392500%0,06 _ 5000x0,06 _,
a1 dinh mic (6% cua von...) Ty =
Tdng cong 8.055 dong 10.392 déng

Nhur vay 14 ding gian gido co rit thay thé gian gido treo dé hoan thién 1000m? mat
nha thi sé tiét kiém duoc:

10392 — 8055 = 2337 déng
Hiéu qua kinh t& tinh v6i kh6i luong 225 ngan m%/nam la:

H = 2337 x 225 = 525.800 dong

Bai 4.4: Chon can truc lap ghép nha ¢

Chon cdn truc dé ldp ghép nha J ndm tdng lam bdng cdc tdm béténg lom, véi tuong
doc chiu luc. ’ )

Kich thudc nha nhie sau: dai 72,2m, réng 11,5m, cao 13,6m. Cdc cdu kién ldp ghép
cho trong bang 4.5.

Cdch giai:

A - Chon cdn truc theo cdc thong sé cdu ldp

1. Phuong an cén truc thap (hinh 4.1)

Khoang cich t6i thiéu e tir tim dudng can truc dén tudng nha tam 14y la 4,5rh, sau nay

s& chinh li lai.

118



CHUONG 4 - HIEU QUA KINH TE

Bang 4.5
_ Tén céc ciu kién S6 lugng Trong luong (tan)
T4m tudng ngodi, dién tich 8,5m> 354 2,13
T#m twong trong, dién tich 14,3m? (5,5 x 26) 45 4.4
T4m san, dai 5m, dién tich 18m> | 292 43
Tam béc thang va chiéu nghi 64 1,17
Tam ban cong 128 0,96
Khéi thong hoi 116 1,14
Lanhto 130 0.5
T#m véch ngan, dién tich 10m> 160 0,73
Téng cong 1689 -

Ialcld
,acd

1
H=186
136

hy

13,6

[~
hy

Hinh 4.1

D¢ v6i t6i thi€u cla cén truc thap la:
R=e+b=45+11,5=16m
b - chiéu rong nha
e Chiéu cao nang méc c4u t6i thiéu clia can truc x4c dinh bang diéu kién 14p rdp dugc
tdm tudng trong va tam san thuong:
H=hy+a+c+d
H=136+1+2,6+18=19m
H=13,6+2+0,1+29=18,6m
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Chiéu cao a = 2m khi 1ip t4m san thuong 12 dé dadm bao an toan cho ngudi cong nhan
ding 1am viéc trén san dé.
~ Trong tai c4n truc phai dam bao lap dugc tdm tudng ngoai, tAm tudng trong va tdm san.

Khi lap tudng ngoai, thi siic cdu Q va do véi R phai la:

Q=2,1tan; R =16m
Cae . 11,5
Khi lap tudng trong: Q=441an; R= T +4,5 =10,25m
Khi lap tdm san: Q=4,31an; R= 11,5x%+4,5 =13,1m

Nhu véy can truc thap phai ¢6 cdc thong s6 ki thuat sau:
-Dov6iR = 16m;
- Chi€u cao nang méc cdu: H < 19m
- Sttc cdu Q > 2,13 tan, & d6 v6i 16m
va  Q=24,3tdn, &do véi 13,1m.
bdp tng dugc céc di€u kién trén, c6 nhitng can truc thap sau:

M-3-5-5A MCK-3-50/20 MCK-5-20 MBTK-80

2. Phuong an can truc tu hanh (hinh 4.2)

Chon cén truc ty hanh banh xich hay banh hoi c6 mé cdn dai 5m dé ldp dugc cdc tim
tudng trong.

a) Ta xét vi tri thit nhat cha cin truc

Dé dam bao diéu kién an toan, truc quay ctia mdy cdch chan tudng ngoai t6i thiéu la Sm.

13,6m

5 575
10,75

Hinh 4.2
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Khi nay d¢ véi t6i thiéu ciia tay cdn la:
R .. =5+5,75=10,75m

Sttc c4u cuia cdn truc phai 16n hon 4,4 tan luc.

min

Tay cdn phai cach mép trén tudng ngoai it nhét 1a 1,5m. ’ _
Céc thong s6 khac cla cdn truc xdc dinh bang v& so d6 hinh 4.2a, dam bao khodng
céch t6i thiéu tir chan tudng trong dén truc quay can truc ding 1a 10,75m.

Theo sd d6 chiéu cao nang méc cdu 1a H = 13,6 + x.
Tri cla x xdc dinh theo su dong dang cua hai tam gidc ABC va ADE:

4,25 11,6x

2 X
x=10,3m

H=13,6+10,3=23,9m

Chiéu dai tay cén: L=+(11,6+10,3)? +4,252 =22,3m

b) Ta xét vi tri thit hai cta cin truc
Chiéu cao nang méc cdu t6i thiéu clia cin truc bang:

H. =136+1+26+18=19m

min
Cic thong s6 khdc duge xdc dinh bang vé so d6 hinh 4.2b. Doan ED =y dugc xic
dinh béng:
y_(136-2)+54_ 17
2 5,4 5,4

tr dé: y = 6,3m.
Do véi tay can: R=63+1,5+5=12,8m

Chiéu dai tay cin: L= \/ 832 + ﬁz =18,3m

Cic thong s6 c4u lap clia cdn truc khi né ding & cdc vi tri bién tém tét trong bang 4.6.

Bang 4.6
.. Chiéu cao Chiéu dai Siic truc Q
Vi tri cén truc BovaiR méc cdu H tay cdn L (tan - luc)
m
C6 do véi t6i thiéu R 10,75 23,9 22,3 44
‘ C6 chié ang méc ci
| > CHIM cao niang moe et 12,8 19 18,3 4.4
| 101 thieu Hp;,
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Dép iing dugc cdc thong s6 nay, ¢6 nhitng can truc tu hanh sau:

Cin truc banh xich CKG-25 ¢6 can 25m va c6 mo.

Can truc banh hoi K-252 ¢6 mo cén.

Trudng hop st dung cdc cin truc tu hanh khong c6 mo can, thi phai tinh todn lai céc
thong s6 cdu lip. O day khong néu cach tinh, nhung két qua tinh todn céc thong s6 dugc

tém tét trong bang 4.7.

Bang 4.7
Do v6i R (m) Chiéu cao méc (H) Chiéu dai cdn L (m)
1075 332 32
13 26,3 27,8
14 244 26,4
15 23,1 25,8
16 22,1 25,4

bip ting dugc cic thong s6 dy c6 cic can truc banh xich:

E-2001, E-2002, E-2006

B - Chon cdn truc theo cdc chi tiéu kinh té

1. Xdc dinh s6'ca mdy ldp ghép cdc cdu kién (bdng 4.8)

Bang 4.8
Tén céu kién S6 lugng | Dinh mic (gid - mdy) | Téng cong (gid - mdy)
T4m tudng ngoai 354 0,35 124.5
T4m tudng trong 445 0,35 156,1
Tdm san 292 0,34 99,3
Tdm bac thang va chi€u nghi 64 0,53 34,6
T4m ban cong 128 0,58 74,2
Kh6i thong hoi 116 0,41 47,1
Lanht6 130 0,26 33,8
T4m vach ngan 160 0,26 41,6
Téng cong
Gi¥ may 569,6
Ca mdy _569.6 _ s
8x0,85
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2. Tinh chi phi sit dung cdc loai cdn truc

Ap dung cong thic:
C=E+ Soam T +G_, xT
nam
E - chi phi cho mot 14n sir dung may;
G, - ti€én khau hao hang nam;
G,, - chi phi khai thdc méi ca may;
T, am - SO ca lam viéc ciia can truc trong nam;

T - s6 ca lam viéc clia can truc & cong trudng

Bang 4.9

Ma higu Chi phi moti: (ngan doTn;) Gram (rigc;n ' Tom

can truc Di chuyén 15'1:0 c@:: (ngan dong) déng) (ca)
M-3-5-5A 26,7 51,1 . 71,8 316,0 1,10 400
MCK-3-5/-20 3,5 11,6 15,1 279,2 1,94 400
MCK-5-20 4.4 10,8 15,2 302 2,04 400
MBTK-80 18,6 39,2 57,8 326 2,20 400
CKG-25 8,9 1,7 16,6 471 1,91 400
K-252 2,46 - 88 11,2 444 2,73 400
E-2001 9,1 10,9 20,0 4752 3,21 400

Thoi gian lap ghép T = 83 ca.
Tinh chi phi sit dung méi loai cén truc:

316 x83
+______

M-3-5-5A... 77,8 +1,1x83 =233,3 ngan

279x83
+—__

MCK-3-5/20... 15,1 +1,94 x83 =234 ngan

- 302x83
+—.

MCK-5-20... 15,2 +2,04 x83 =246,8 ngan

326 x 83
+_.___

MBTK-20... 57,8 +2,2x83 =207,4 ngan
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CKG-25.. 16,6+1/1x83

+1,91x83 =273,2 ngan

K252.. 11,2+340%83

+2,73x 83 =329,9 ngan

E-2001.. 20+85x83

+3,21x83 =384,5 ngan

3. Tinh chi phi lam duong cdn truc

Chi cin 1am dudng cho cén truc thdp & vé mot phia cha cong trinh; & day phai dat
7 doan dudng ray, méi doan dai 12,5m.

Déi véi nhitng cdn truc ty hanh banh xich phai 1am dudng dat san phang chay chung
quanh ng6i nha.

bai véi nhitng can truc banh hoi thi dudng con phai rai mot 16p xi hay da dam
day 15cm.

Chiéu dai dudng cho céc cén truc tu hanh khi nay 1a: (80 + 14)2 = 190m.

Chi phi 1am dudng va thdo d& dudng (ké ca kh&u hao va bio dudng) cho trong phu luc 1.

M-3-5-5A... 28,5 x 7=199,5 ngan dong
MCK-3-5/20... 22,6 x 7= 158,2 ngan dong
- MCK-5-20... 24,0 x 7 =168,0 ngan dong
MBTK-80... 26,8 x 7 =187,6 ngan dong
CKG-25 va E-2001... 0,52 x 19 =9,9 ngan dong
K-252... 1,5 x 19 =27,7 ngan déng

4. Tinh tong chi phi sit dung cdn truc Idp ghép

M-3-5-5A... 233,3 + 199,5 = 432,8 ngan déng
MCK-3-5/20... 234 + 158,2 = 392,2 ngan dong
MCK-5-20... 246,8 + 168 = 414,8 ngan dong
MBTK-80... 207,4 + 187,6 = 394,4 ngan dong
CKG-25... 273,2 + 9,9 = 283,1 ngan dong
K-252... 329,9 + 27,7 = 356,6 ngan dong
E-2001... 384,5 + 9,9 = 394,4 ngan dong

Nhu vay st dung can truc tu hanh banh xich CKG-25 1a c6 1g¢i nhit. |
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Can chd y 1a chi phi sir dung cén truc thdp thudng thap hon chi phi sit dung cic cin
truc tu hanh, nhung chi phi lam dudng cho cin truc thdp lai qué 16n, nén anh hudng dén
két qua cudi cling.

Bai toan 4.5: Chon can truc lip ghép nha cong nghiép

Xdy dung mot nha mdy co khi véi dién tich 1 8000m?, nguoi ta dd thiét lap duoc bon
phutong dn thi cong ldp ghép cdc cdu kién bétong cot thép bdng nhiéu loai cdn truc khdc
nhau nhu sau:

Phuong an 1:
Cin truc CKG-25... 93 x 2 = 186 ca mdy
Can truc E.1003... 30 x 2 = 60 ca may

Thoi gian lap ghép T = 101 ngay

Phuong an 2:
Can truc CKG-25... 66 x 2 = 132 ca mdy
Can truc E.1003... 57x2=114ca mﬁy
Thoi gian 1ap ghép T = 68,5 ngay

Phuong 4n 3:
Can truc CKG-25... 66 x 2 = 186 ca may
Can truc E.505... 41 x 2 = 60 ca mdy
Can truc K-255... | 16 x 2 = 32 ca may

Thoi gian 1ap ghép T = 68,5 ngay

Phuong én 4: _
Cin truc CKG-25 (s6 1)... 40 x 2 = 80 ca may
Cén truc CKG-25 (s6 2)... 26 x 2 = 52 ca may
Can truc E.505... 41 x 2 = 82 ca may
Can truc K-255... 16 x 2 = 32 ca may
Thoi gian 14p ghép T = 49 ngay

Tong thoi gian xay dung nha mdy k€ c4 viéc l4p dat thiét bi cong nghé &n dinh 1a 18
thdng hay 1,5 nam.

Thoi gian xay dung cdc phin nim dudi mit dat clia cong trinh 13 4 théng.
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Thoi gian 1ap dat thiét bi cong nghé cla nha mdy do mot don vi lip mdy chuyén
nghiép dam nhan 13 10 thang. Viéc 1dp rap céc thi€t bi nay chi ti€n hanh dugc sau khi da
l4p ghép xong cdc két cdu bétong cot thép. ’

Thdi gian danh cho cong téc 1ap ghép cong trinh chi con 14 18 — (4 + 10) = 4 théng. Thai
gian nay di dé thuc hién phuong 4n 1, cé thoi gian 1ap ghép dai nhat.

¢ V6n ddu tu cho xay dung theo du todn la: 47.730 ngan. Trong dé:

Truc tiép phi xay dung phan ngim la: 8.530 ngan
Truc ti€p phi cho lap ghép nha la: 29.650 ngan
Truc tiép phi cho hoan thién nha la: 9.550 ngan

Quy udc v6n ddu tu cho xay dung dugc phan phéi déu trong sudt thdi gian thi cong.

Phu phi cho thi cong xay lap 14y bing 16,7% tong truc tiép phi.

Yéu cdu xdc dinh xem phuong 4n lap ghép nao trong s6 bon phuong 4n néu trén la
kinh t€ nhit & may mifc do sau:

a) Miic do cong trudng (theo téng truc tiép phi)

b) Mifc d6 cong ty (c6 tinh c4 cdc phu phi)

¢) Mitc do nén kinh t€ quéc dan (cé tinh ca hiéu qua kinh t€ do rit ngan thoi gian
x4y dung)...

Cdch gidi:

1. So sdnh cdc phiong dn theo 16ng cdc truc tiép phi

Tinh chi phi st dung céc can truc theo cong thifc:

C=E+SmnT,G_xT
T,

nam

v6i: E - chi phi cho moét 1an sir dung mdy;
G

G,, - chi phi khai thac méi ca mdy;

T,

nam

am - tién khau hao mdy hang nam;
- 6 ca lam viéc an dinh trong nam;
T - s6 ca mdy 1am viéc tai cong trudng.
Nhiing s6 liéu niy 18y trong phu luc 1; riéng céc tri s6 clia T dd cho & trén.

Tap hop céc s6 liéu tinh todn trong bang 4.10.
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.
>

Bang 4.10
T (ca mdy)
M3 hiéu E Gnzim Tn:?lm Gca
N (ngan | (ngan (ca- (ngan Phuong 4n
cdn trye déng) | déng) | may) | déng)
g ong may) ng 1 2 3 4
CKG-25(s6 1) 16,6 471 400 1,915 186 132 132 80
CKG-25 (s6 2) 16,6 471 400 1,915 - - - 52
E-1003 15,4 273,5 400 2,035 60 114 - -
E-505 7,9 174,5 400 1,883 - - 28 82
K-255 12,24 | 295,5 400 2,160 - - 32 32
Phuong 4n 1:
471 N
CKG-25... C, =16,6 + M x186 +1,915x186 = 591,80 ngan
273,5 N
E-1003... C, =154+ 200 x60+2,035x60=178,52 ngan
Téng cong: 770,32 ngan
Phuong 4n 2:
471 .
CKG-25... (O =16,6+mx186+1,915x132 = 424,81 ngan
273,5 s
E-1003... C,=154+ 200 x114+2,035x114 = 325,34 ngan
Téng cong: 750,15 ngan
Phuong an 3:
471 ' \
CKG-25... C; =16,6‘+mx132+1,915x132 = 424,81 ngan
E-505... Ce =79+ 1;/3(’)2 x82 +1,883 x 82 = 198,01 ngan
K-255.:. C,=12,24+ 233(’)5 x32+2,16x32 =105,00 ngan
Cq = 174,2 x32 = 13,92 ngan
400 —_—
Téng cong: 747,75 ngan
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Cin truc E-505 phai nghi viéc trong 16 ngay hay 32 ca, vay phai tinh kh4u hao trong
nhimg ngay nghi viéc dé:

Phuong an 4:
. 471 .
CKG-25(s6 1)... Cy =16,6+mx80+1,915x80 = 263,80 ngan
. 471 5
CKG-25(s62)... Cj =16’6+IO6X 52+1,915x132  =177,41 ngan
E-505... C, =79+ 174’2x82+1,883><82 = 198,01 ngan
400
295,5 X
K-255... Cp2 =12,24+Wx32+2,16x32 = 105,00 ngan
Cin truc E-505 nghi viéc 4 ngay
Ci3 =wx8 = 3,45 ngan
400
Téng cong: 747,75 ngan

Trong s6 bon phuong 4n trén, th tryc ti€p phi cla phuong 4n 3 1a nho nht.

Do khéi luong lip ghép 1a mot, dinh mic 1ap ghép giong nhau, nén s6 cong lao dong
cia ca b6n phuong 4n déu bing nhau, vay khi so sdnh cdc phuong 4n ta khong xét chi
phi tién cong.

2. Anh huong ciia thoi gian xdy ldp dén, cdc phu phi

O day xét tinh kinh t€ clia cdc phuong én & mic do cong ty xay lap.

Khi it ngin thoi gian xay dung thi thanh phan khong ddi ctia cdc phu phi ciing giam
theo; thanh phén nay chi€m khoéng 60% cta tong phu phi.

Giam thoi gian l4p ghép két cdu cong trinh khong anh hudng gi dén thdi gian lap rap
céc thiét bi cong nghé, do mot don vi thi cong khéc thyc hién.

Truc tiép phi chia cong tac xay dung 1a: 47.730 ngan (trang 126).
Phu phi (16,7%) ctia phuong 4n 1 1a: 47.730 x 0,167 = 7.875,4 ngan.
L4y phu phi nay lam chudn d€ so sdnh véi cdc phuong an khac:

- Thoi gian x4y dung theo phuong 4n 1 1a 18 thang.

Thoi gian xay dung theo phuong dn 2 va 3 giam:
X 32 )
101 — 69 = 32 ngay hay Y = 1,3 thang
- Vay thdi gian x4y dung cia phuong én2 va 3 1a: 18 - 1,3 =16,7 thing.
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Thoi gian x4y dung cua phuong dn 4 giam:
5 52 .
101 — 49 = 52 ngay, hay >3 ~ 2 thing

Vay thoi gian xay dung clia phuong dn 4 1a: 18 — 2 = 16 théng.
Thanh phan khong déi clia céc phu phi (PP):

trong phuong 4n 1 la: PP1 = 0,6 x 7875,4 = 4720 ngan

trong phuong an 2 va 3 la: PP3 = 4720 x 116; = 4390 ngan
. N 16 .

trong phuong 4n 4 1a: PP4 = 4720 x m = 4200 ngan

Nhu vay phuong dn 4 so v6i phuong 4n 3 tiét kiém dugc trong phan phu phi s6 tién la:
4390 - 4200 = 190 ngan

Nhung tryc ti€p phi ctia phuong dn 4 lai 16n hon truc tiép phi clia phuong 4n 3 la:
747,67 — 741,75 = 5,92 ngan ~ 6 ngan

Neéu tinh ¢4 cac phu phi thi phuong 4n 4 tiét kiém hon phuong 4n 3 mot s6 tién 1a:
190 — 6 = 184 ngan

3. Anh hudng ciia thoi gian xdy dung dén von ddu tw chua phdt huy tdc dung
3 day xét tinh kinh t€ ctia cic phuong 4n & mic do nén kinh t&€ quéc dan.
Vén dau tu duoc phan phoi déu hoa trong timg ba giai doan thi cong la:

Thi cong phan cong trinh ngam;

Lap ghép két cau nha;

Lap rép thi€t bi cong nghe va céc cong viéc khac.

Tap hop cic s6 liéu cho trudce trong bang 4.11.

Bang 4.11
Truc tiép phi Thoi gian thi cong (thiang)
Cic giai doan theo du toan Phuong dn
(ngan dong) 1 2 va 3 4 1
Thi cong phan ngam 8530 4 4
Lap ghép két ciu nha 29650 4 2,7
Lap rap thiét bi va cdc cong viéc khéc 9550 10 10 10
Téng cong 47730 18 16,7 16
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a)
V } (ngan déng)
50.000 + at
G.doan
40.000 + Phuong phdp
4 NS ¢ .
30.000 béé\ lap ghép ]
20.000 + o j
10000 T ol
& MMMMMMNMN T (thang)
0 2 4 6 8 10 12 14 16 18
b) 50.03{) q_(ngan ddng)
40000 1 il Phicong dn
30.000 + 7 Idp ghép 2 va 3
20.000 + n %
10.000 + | )
} \r\ \ \\ \\\\ \‘ } T (thang)
0 2 4 6 8 10 12 14 16 18
c) 50.0(}6 __(ngan déng)
40,000 + Phuong phdp
' ' lap ghép 4
30.000 +
o004+ M ///
10.000 + | /
R T {thang)
0 2 4 8 10 12 14 16 18

AAAAA

* Hay so sanh phuong 4n 3 va 4.

- Phuong 4n 3 (hinh 4.3b)

Ly tich s giita khi lugng cong viéc tinh bang tién véi thdi gian s6 tién d6 chua
phat huy tic dung.

+ Trong giai doan I _

V6n dau tr 8530 ngan dong sau 14,7 thdng méi phat huy tic dung

K, =8530(2 + 2,7 + 10) = 8530 x 14,7
Tén that cho nén kinh t€ quéc dan, khi hé s6 hiéu qua (tién 16i hang nam) E = 0,17 la:

TT, =0,17x8530 x 1;"27

= 1776 ngan

+ Trong giai doan II

K, = 29650(% + 10) 29650 x11,35
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11,35

TT, =0,17x 29650 x =4767 ngan

+ Trong giai doan III:
K, =9550x5

TT, =0,17x9550x% =676 ngan

Téng ton that d6i véi nén kinh t€ quéc dan cia phuong dn 3 la:
1776 + 4767 + 676 = 7219 ngan
- Phuong 4n 4 (hinh 4.3c)

K, = 8530 x 14

14 s
TT, =O,17x8530xﬁ=1692 ngan
K, =29650 x 11

11 S

TT, =0,17%x 29650 x o= 4620 ngan
K3 =9550 x5
TT, :0,17x9550x%=676 ngan

Téng tén that: 1692 + 4620 + 676 = 6988 ngan

Theo tinh todn thi thdy: do rit ngin thdi gian xay dung clia phuong 4n 4 nhiéu hon so
véi phuong 4n 3, ta tiét kiém thém cho nén kinh t€ qudc dan so tién la:

7219 — 6988 = 231 ngan
Téng s6 tién tiét kiém dugc do 4p dung phuong 4n 4 1a:
184 + 231 = 415 ngan
Bai toan 4.6: Két hop giai phap cau tao va giai phap thi cong

Nguoi ta dinh thay thé loai méng diic sdn ciia mot nha cong nghiép bétong cot thép
Idp ghép bdng loai méng diic tai ché. Hay xét hiéu qud kinh té ciia y dinh nay.

Cic s0 liéu cho trudce: _
Nha mdy co khi ndy c6 gia thanh du todn 1a 700 triéu déng. K& hoach 1a phai thi cong
xong 26.000 chi€c méng cdt trong thoi gian 1 nam.
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Thé tich méi méng diic sn [a 1,87m".

Thé tich m&i méng dic tai chd 1a 2m>, véi lugng cot thép 1a 50 kg/m>, dién tich
coppha 12 8m? cho mot méng; dé bétong méng bing céc cin truc 6t K-32.

Cic moéng diic san dugc lap ghép bang 10 can truc E-801. Thoi gian xay dung nha
mdy vé6i cdc méng lap ghép sé rit ngén duge 4 thang so vdi thoi gian dic méng.

St dung cdc méng dic sin thi truc ti€p phi sé tang, nhung coéng lao dong tai cong
trudng lai giam; tién cong, cdc phu phi va thdi gian thi cong déu gidm. Vay khi xét hiéu

qua kinh t€ ta phai xét tat ca cdc yéu t6 nay.

Cach giai:

1. Xdc dinh khoi liong cong viéc

a) Khi dic méng:
b) Khi lap méng:

A, =26.000 x 2 = 52.000m"

A, =26.000 x 1,87 = 48.500m"

2. Xdc dinh cong lao dong va tién luong co ban

a) Khi diic méng

bic méng cé bon qua trinh cong téc:

- Ghép coppha:

- Dat cot thép:
- Duc bétong:

- D& coppha:

8m?

0,05 x2=0,1 tan

2m>

8m?

Bang 4.12 tinh cong lao dong va tién cong cho mot méng.

Bang 4.12
B Cong lao dong Tién cong
PSSP . Khéi PN dé
Céc qud trinh Pon vi luong (g10-cong) (dong)
cong tac doludmg | o oviec | Chol | Chocd | Chol | Choci
donvi | khéiluogng | donvi | khoi lugng
Ghép c6ppha... m? 8 0,74 5,92 30,7 255,6
Dat c6t thép... tén 0,1 1,00 0,10 40 4,0
Diic bétong m° 2 0,44 0,88 19 38,0
Théo cSppha m? 8 0,22 1,76 92 73,6
Téng cong 8,57 371,22
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_26.000x8,57

Tong s6 cong lao dong: my=——"——= 31850 ngay cong
Tdng tién cong: L, =26.000x371 =9.560.000 dong

b) Khi ldp méng

Pinh miic lip mot méng dudi 5 tan: 2,6 gid cong va tién cong 1a 116 déng.
Tong s6 cong lao dong: m, = 26 x 26.000 = 9660 ngay cong
Tdng tién cong: L, =116 x 26.000 = 3.016.000 dong

3. Xdc dinh thoi gian thi cong cdc mong

a) Khi diic méng

Thoi gian thi cong diic méng 1a t; = 1 nam (theo dau bai).

S6 ngay lam viéc trung binh trong mot nam 1a: 285 ngay

m, 31850 _ 112 ngudi
285 285

S6 cong nhén cdn c6 trong ngay: N =

Mbi ngay lam 2 ca, thi trong mbi ca c6 56 ngudi. TS chitc ho thanh nhing t6 hén hop
gom 14 ngudi mot t6, thi s6 t8 trong mébi ca la % =4 . Méi t8 dugc phuc vu bdi mot cin
truc 6t6 K-32.

b) Khi ldp méng

Thoi gian thi cong 1ap méng xac dinh theo diéu kién cho truéc clia bai todn, bing 10
cén truc lap ghép E-801.

TG thg ldp ghép véi can tryc ndy gém 3 ngudi. Néu mbi ngay 1am 2 ca, thi s6 cong
nhan trong ngay sé la:

10 x 3 x 2 = 60 ngudi

Thoi gian 1ap méng 1a: t 2060 _ 161 ngay (hay 16l _ 0,565 nam)
27 60 285

4. Tinh truc tiép phi va chi phi mdy
a) Khi diic moéng
Tryc ti€p phi cho 1m” bétong dic méng la:

C, =Cy+ C, +C, = 375 + 1520 + 0,05 x 15900 = 2690 déng
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trong d6:  C, - truc tiép phi cho viéc diic bétong toan khoi (khong tinh gia tién cot thép
va bétong);
C, - tién bétong ch dén hién trudmg (kh6i luong bétong 1,015m’, méc betong
200, khoang cach chuyén chd Skm);
C, - tién c6t thép tinh cho 1m® méng c6 50 kg/m’, véi gid 1 tin thép la
15900 dong.
Tri gid mot can truc 6t6 K-32 1a: 603.500 dong.
b) Khi ldp méng
Truc tiép phi cho 1m’ méng ldp la:
C,=C,+C, +C_ =314+ 340 + 2600 = 3254 dong;
trong d6:  C, - chi phi ldp ghép cic méng bétong cot thép, ning trén 5 tan;
C, - chi phi van chuyén méng di xa Skm;
C,, - gia ban si mot kh6i méng cot ¢6 lugng cot thép 50kg/m>.
Tri gid can truc E-801 [a 1.989.000 dong.

5. Tinh cdc chi phi quy déi ciia cac phuong dn (cé xét tdi ldi dinh miic)

Ap dung cong thic:
_ Q=C+EVT
Q - chi phi quy déi;
C - truc ti€p phi;
E - 14i dinh mitc (1dy bang 6% von dau tu);
V - gid tri von ddu tu (12 gid tri clia cdc mdy dung dé thi cong méng);
T - thoi gian thi cong, tinh theo nam.
a) Khi diic méng
Q, =A,C, +EV,T; =52000 x 2690 + 0,06 x 4 x 603500.1

= 139.880.000 + 144.700 = 140.024.700 dong
trong d6: A, - khéi lugng bétong méng diic tai chd (m’);
C, - tryc tiép phi tinh cho 1m> méng diic;
V, - tri gid cia bon cén truc 6t6 K-32;

T, - thdi gian thi cong dic cdc méng (1 nam).
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b) Khi ldp méng
Q, =A,C,+EV,T,
= 52000 x 3254 + 0,06 x 10 x 1.989.000 x 0,565
= 169.208.000 + 675.000 = 169.883.000 dong
6. Tinh cdc phu phi
a) Thanh phdn khéng déi ctia cdc phu phi tinh theo céng thitc sau:
- Khi dic méng:
P/ =0,6P=0,6 x 0,167 x 2690 x 52.000 = 14.020.000 dong

- Khi 14p méng:
Py =0,6x P t, = —14'0210'000 x 0,565 =7.920.000 dong
4
trong d6: P - phu phi dic cdc méng;
0,6 - ti 1¢ thanh phan khong ddi trong phu phi;
0,167 - phu phi dugc 18y bang 16,7% truc ti€p phi.
t;, t, - thoi gian thi cong dic méng va lap méng tinh theo nam.

b) Thanh phdn phu phi theo cong lao déng

- Khi dlic méng: P/ =40m,; =40 x 31850 = 1.273.000 dong

- Khi 1p méng: P; =40m; = 40 x 9660 = 386.000 dong

c¢) Thanh phdan phu phi theo tién cong

- Khi diic méng: P; =0,15x L, =0,15 x 9.560.000 = 1.434.000 dong
- Khi 13p méng: Py =0,15x L, =0,15 x 3.016.000 = 452.000 dong
7. Tinh hiéu qud kinh té H, do rut ngdn thoi gian xdy dung

Gia thi€t von dau tu phan bo déu hoa.

H=%EV(T1 ~T,)

- % x 02 x 700.000.000 % = 23.333.300 déng
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trong d6: E - hé s6 hiéu qua kinh t€ clia timg nganh, & day 1a nganh co khi ch€ tao may,
nén 1dy E = 0,2;
V - gid thanh du toan cong trinh;
(T, — T,) - thoi gian rit ngén, theo dau bai la 4 théng, hay 1/3 nam.

8. So sdnh chi phi cia hai phuong dn thi cong méng

Bang 4.13
Moéng
Cic chi tiéu du todn Don vi tinh -
bic Lap
Truc tiép phi ngan dong 139.880 169.208
Lii dinh mifc ngan déng 144 675
Phu phi
thanh phdn khong ddi ngan dong 14020 7920
theo cong lao dong ngan dong 1273 386
theo tién cong ngan dong 1434 452
Téng du todn ngan déng 156.751 178.641
Ciéc chi tieu so sdnh khic
Thoi gian thi cong nam 1 0,565
Cong lao dong ngay cong 31850 9660
Tién cong ngan dong 1434 4524
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Chuong §

PIEN, NUGC, MAT BANG
TIEN PO THI CONG

Bai toan 5.1: Thiét ké mang dudng ong cip nudc thi cong |

Cho mdt bdng cong truong va mang dwong éng cdp nudc tam thoi nhu trong hinh 5.1.

Tinh duong kinh 6ng cdp, biét rdng cot nudc tai diém cdp A trén mang luéi duomg -
éng dia phuong la H , = 36m.

D¢ cao cia diém tiéu thu nuéc C va D so véi diém cdp A trén mang duong 6ng dia
phuong la: h, = 3m, hy = 2m.

0 = 1lisec = //A q, = 11/ q, = 1ilsec %
= >
o =20m B I = 30m D
/,=50m

Hinh 5.1
Cdch gidi:
Ton that cot nude trén toan bo chiéu dai duong 6ng cap bing:
Hy=h 4 +h, +hy, + 1,2l
v6i  h 4 - cot nudc tu do dé chay tran, thuong 1ay 1a 1m;
h,, - t6n that cot nudc & cdc van khéa (thuong 14y 1a 2m);
hgy, - 40 chénh léch dia hinh giita diém tiéu thu va di€ém cung cap;
i - t6n thit cot nuée trén 1m dai dudng 6ng;
[ - chiéu dai doan dudng 6ng.
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Téng cong cic ton that dp lyc nudc phai bang hoac phai nhé hon cot nudc H, tai
diém cap, nghia 1a H, > H,,.
Dé gidi bai todn, ban ddu ta hay chap nhan:
H, =H,ma H, = 36m
e Trén nhdnh dudng 6ng ABD ta cé:
36=1+2+3+ 1221

Tir d6 ta it ra: Yi/=25mmal=>50+30=280m
5 . 25
Vay: 1=%=0,313 m/m hay 313 mm/m

e Trén nhanh dudng 6ng ABC ta cé:
36=1+2+2+1,2%il
Tir d6 rit ra: 2.il =25,8m
[=50+20=70m

. 25,8

i =0,369 m/m =369 mm/m

Peén day phai sit dung cdc s liéu trong bang 5.2 (c6 in kém theo) dé xac dinh dudng

kinh 6ng.
Cich tinh dudng kinh 6ng trinh bay theo bang 5.1.
Bang 5.1
Tri s&
Luu . Luu t6¢ i . trung
Nhinh Doan lugng kDL}rlorng nudc (HI]) ( u ) binh
(1/s) inh ong (m/s) | (mm/m) mm cuai
(mm/m)
1 5 50 2,35 277 50 13850 313
ABD
2 1,5 32 1,58 211 30 6330
Yil =20180mm = 20,2m
1 5 50 2,35 277 50 13850 | . 369
ABC
3 | 32 1,05 95,7 20 1914 369
2il = 15764mm = 15,8m
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Ap suit du trit trén nhanh ABD:

(36 -20,2x1,2-6)100
36

=13%

(36 -15,8x1,2-5)100
36

=33%

va trén nhianh ABC:

Ap suat dy trit c6 thé 14y t6i 20%, dé phong c6 them cac diém tiéu thu méi, hodc cac
diém tiéu thu cii can tang thém luu luong.

Tai nhdanh ABC, 4p suit du trit qud 16n, ta hdy giam dudng kinh 6ng tai doan 3 xuéng
25mm. Theo bang 5.2, doi véi ong c6 dudng kinh 25mm va luu luong 1 I/s, thi i = 437
mm/m, luu t6¢ v = 1,88 m/s. Trong doan nay:

i/ =437 x 20 = 8470mm
va 2l =13,850 + 8,740 = 22,6m < 25,8

(36-22,6x1,2-5)
36

=11% < 20%

Ap suat du trit 1a:

Bai toan 5.2: Thiét ké mang dién thi cong

Dién tich cong truong 1000 x 1000m.

Tong cong sudt tiéu thu dién la P, = 120kW

Cdn bo'tri hai tram bién thé trén mdt bdng cong truong (hinh 5.2) va mang ludi bon
duong day ddn chinh véi dién thé” 3801220 von; hé bon day (ba ddy néng va mot ddy
nguoi); ddy bang nhom.

Tdi trong dang hén hgp (vita chay mdy, viia thdp sdng) phdn bé déu trén cdc diong
ddy ddn chinh.

1000m
Cich siai . {L = 560m
o ram

ach giai: T th\ P, =25kW

- Tong cong sudt cdc tram bién thé 1a: E
p g
S=——= 29 =171kVa
cosp 0,7
Cong sudt clia moi tram bi€n thé 1a 86k Va. |_ 250m
Chon mdy bién thé BT-100/6 c6 cong sudt " =10kW
danh hiéu 1a 100k Va. Hinh 5.2
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Tai trong trén 1m dai dudng day la:

120

_ =0,043 kW/m
560 x 4+ 250 2

q
e Tiét dién doan day (b-c) xdc dinh nhu sau:
- Tinh téng mémen tai:

qI2_0,043x560°
2

2Pl = =6740 kW.m

- Tinh ti€t dién day dan (duong ba pha) bing cong thic:
100ZP!
s=————
k.Uj.Au
voi: U, - dién thé day (V);
Au - do sut dién thé cho phép, tinh cho s6 phan tram;
k - dién dan sudt (cua nhom k = 34,5; clia déng k = 57; clia thép k = 10).
_100x6740x10°

S — =27,1mm?
34,5%x380 x2

Theo bang 5.3, ta chon day nhom A-35, c6 tiét dién 35mm?>.

Bang 5.3. S6 liéu dé chon tiét dién day theo cuong do dong dién

Day nhom Day dong Day thép
Tiét dien Cudng do Tiét dien Cuong do Tiét dién Cudng do
(mm?) (a) (mm?) (a) (mm?) (a)
16 105 4 60 ¢4mm 35
25 135 6 75 $Smm 40
35 170 10 110 $6mm 60
50 215 16 150 35mm?> 80
70 265 25 205 50mm? 90
95 325 50 335 70mm? 125
120 375 120 600 120m? 185
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o Tiét dién doan day (a-b) tinh nhu sau:

2Pl = =1344kW.m

gLy _ 0,043x250°
2 2
_100x1344 x10°

— = 5,4mm2
34,5x380 x5

Chon day nhom A-16 1a day c6 ti€t dién nho nhét.

Chiéu dai cha cic ﬁhénh 4 day, tinh thém 20% do khong mac theo dudng thang duoc:
560 x 4 x 1,2 =2700m day A-35
250 x 2 x 1,2 = 600m day A-16

Sau khi chon tiét dién day din theo diéu kién do sut dién thé, can thir lai theo diéu
kién cudng do dong dién theo cong thifc sau clia dong dién ba pha:

_ P
1L73x Uy xcos@

Bai 5.3: Lap mat bang thi cong

Vi du 1: Ldp mit bdng thi cong mot nha J nhiéu tdng bang gach, cé sit dung cin
truc thap hodc mdy thang tdi c6 dinh d€ van chuyén vt liéu lén cao, trong cdc diéu kién
nhu sau: mdt trieéc nha trong ra diwong phd, nén phdi bo'tri cdc kho bdi vdt liéu va cdc
corig trinh tam trong mot mdnh sdn sau; cdc vdt liéu, cdu kién van chuyén bang xe 1di,
nén cdn dam bdo duwong sd cho xe dén dugc moi kho bdi trong sén.

Phuong dn I: St dung cén truc thip lam phuong tién van chuyén lén cao. Trong tai
clia cn truc 12 3 tan-luc khi do v6i 10m va 1a 1,5 tdn-lyc khi do véi lon nhat 1a 20m.
Trong ban vé& thiét ké mat bang thi cdn truc nay bao quét dugc toan bo nha dang xay va
phén 16n san sau (hinh 5.3a).

Can truc thép s& van chuyén gach, vifa, bétong, vat liéu mai, cdu lap nhitng cdu kién
dic sén, vi vay can bg tri sdp x€p cdc kho bii vat li¢u, cau kién ndi trén trong tam véi
clia cén truc nay.

D& cén truc khoi phai di chuyén nhiéu, ta sip xép ting loai vat liéu ra lam hai bai
chay doc theo nha. Gach déng sin trong cdc thing chira, chd dén cong trudng bang 6to,
dugc can truc boc xép thanh hai chéng 16n trén san, v6i luong dur trit 1a 1 tuan Lé.

Vita xay ché tron ngay tai hién trudng, cic bai cét, kho voi, ximang va tram mdy tron
bs tri & ngoai pham vi phuc vu cla cén truc thap, nhung can truc nay van vdi t6i dugc
cdc thiing vita d6 tir may tron ra.
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Hinh 5.3: Téng binh dé thi cong mot ngéi nha & nhiéu tang bing gach
a) Truong hop sit dung cdn truc thap;
b) Truong hop si dung cdc mdy thdng tdi cé dinh.
1. Can truc thdp; 2. Mdy thdng tdi; 3. Pong gach; 4. Bdi cdu kién bétong diic
sdn; 5. Lan moc va cita g6, 6. Mdy trén vita; 7. Thing phéu chita vita; 8. Péng
cdt; 9. Kho véi, ximdng; 10. Ban chi huy, y xd, phong hop; 11. Kho kin chua cdc
vdt liéu khdc; 12. Xuong co.

Tru s& cong trudng, cic nha tam phuc vu cong nhan, cic xudng gia cong déu bé tri
ngoai pham vi hoat dong ctia can truc.

Phitong an 11: Trong phuong dn nay (hinh 5.3b) ngudi ta st dung ba méy thang tai c6
dinh (hodc can truc thi€u nhi) d€ van chuyén vat liéu lén cao.

Gach da xay mong xép doc theo chu vi nha.

Céc dbng gach xdy tudng x&p tap trung gan cdc mdy van chuyén lén cao. Cic vat
liéu, cdc cau kién nho khéc b trf trén san sao cho cong siic ti€p van chiing dén cic mdy
van chuyén Ién cao phai nhé nhat.

Theo phuong 4n nay, khai lugng van chuyén ngang dudi dat dén cdc mdy thang tai
(hay dén cdc cén truc thi€u nhi) va van chuyén ngang trén cdc ting nha s& 16n hon nhiéu
so vGi phuong an thit nhat.
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Tién do thi cong cho biét tai mot thdi diém nao dé cé thé cé téi 10 cong viec phai
thyc hién déng thdi mét lic (vach mot dudng thang dimg trong tién do ngang, né sé cét
t6i 10 dudng nam ngang), cho nén phai sir dung hai can truc thép loai 5 tan-luc, tay can
dai 20m, méi dam bao phuc vu thi cong toan bo ngoéi nha trong thoi han quy dinh.

Trén mat bang céc bdi cau kién va dudng ti€p t€ déu ndm trong pham vi hoat dong
ctia hai cén truc thap nay.

Khu céc kho bii vat liéu nhu cat, d4, ximang, sat, gb bo tri vé phia bén kia dudng 6to
dé tién boc da.

Khu sinh hoat va tru s& cong trudng bd tri vé mot phia ven rao.

Hai khu vuc ndy ndm ngoai pham vi hoat dong ciia cén truc thép.

Doan dudng tr cdng trudc vao, dai 100m cdn 1am rong 5,5m cho hai lan xe chay, dé
phuc vu dugc céc kho bai ndm rai ca hai bén dudng. Cic doan dudng con lai chi can lam
rong 3,5m, céc béc dudng ndy md rong 7,5m va cé6 mot bai rong dé quay ddu xe trong
trudng hgp cdng sau déng, hoac khong cé céng sau.

Tram bi€n thé€ dién dat sit hang rao, noi it ngudi qua lai va gan dudng day cao thé€ caa
thanh phd, v6i hai nhénh day thép sdng va hai nhdnh day chay mdy. Pudng dién thip
sdng bot ri doc cac duodng di.

Pudng 6ng cdp nudc tam thoi dat ngd trén mat dat, chay doc theo con dudng chinh
clia cong trudng, gan tram mdy tron va két thic tai khu nha tdm va vé sinh. Hai hong
nudc citu hoa bé tri gdn bén dudng di.

Pudng cong thoét nude tam thdi 1am tring véi dudng cong thodt nude vinh ciru.

Bai toén 5.4: Lap tién do thi cong theo so do mang

Lap ti€n do xay 14p mot nha cong nghiép, nhu trong hinh 3.10, ngudi ta liét ké ra
nhig cong viéc chinh nhu sau:

A - San nén, dao hé’ méng cot

B - Diic sdn cét bétong trén sdn hién truong

C - Lam duong sd ddn dén céng trinh

D - Piic méng coét tai hé’ méng‘

E - Thi cong duong hdm thiét bi va ddt cong ngdm

F - Van chuyén vi kéo, dém cdu truc va cdu truc

G - Chd va ldp ddt thiét bi cong nghé

H - Ldp dung cét béténg vao méng

I - Ldp ddm cdu truc va cdu truc lén cot -

J - Ldp vi kéo, cita troi va lop mdi
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K - Piic bétong san nha mady, lat sén hé

L - Ldp tuong bao che, hoan thién, trang tri

Trinh tu, thoi gian va chi phi ciia cdc cong viéc ding dé thiét Idp tién do thi cong cho
trong bang 5 4.

Yéu cau:

1. Xdc dinh thoi gian hoan thanh cong trinh va cdc cong viéc gdng.

2. Diéu chinh thoi diém thuc hién cdc cong viéc sao cho biéu do chi phi déu hoa nhdt
(thdp nhdt) trong sudt thoi gian thi cong.

Bang 5.4

S6 A .. Cic cong viéc dimg | Thai gian thuc hién Chi phi
T Ten cong viée tru%c né ® g(tua‘n) (trieu/:)uﬁn)
1 A - 5 3

Z B - 4 4

3 C - 8 3

4 D A 3 2

5 E A 7 2

6 F C 5 1

7 G C 4 4

8 H B,D 3 2

9 I F.H 9 4

10 J F.H 11 5

11 K E, 1 8 2

12 L G,J 10 3
Cdch gidi:

a) Theo s6 liéu cho, ta 1ap dugc mot so dé6 mang nhu sau (hinh 5.5). Cic thoi gian
thuc hién ghi duéi mi tén cong viéc.

Hinh 5.5
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b) K&t qua tinh todn so d6 mang (SPM) néu trong bang 5.5.

Cic cong viéc gang 1a C, F, J, L vi thoi gian duy trit toan phan cla chiing bang khong.

Bang 5.5
A Kihieu | Thoi | Thoi | Thoi | 20 | Thei | ‘pot | That
Tén cong . 2 R diém Cr gian gian du
.. cong luong diem | diém két .. | diém ket - -
viéc . . ve o . khoi o du trir | trir toan
; Viéc thuc hién | khoi sém| sém X mudn .
i : : mudn riéng phan
A 1-2 5 0 5 2 7 0 2
B 1-3 4 0 4 6 10 4 6
C 1-4 8 0 8 0 8 0 0
D 2-3 3 5 8 7 10 0 2
E 2-6 7 5 12 19 26 10 14
F 4-5 5 8 13 8 13 0 0
G 4-7 4 8 12 20 24 12 12
H 3-5 3 8 11 10 13 2 2
I 5-6 9 13 22 17 26 0 4
] 5-7 11 13 24 13 24 0 0
K 6-8 8 22 30 26 34 4 4
L 7-8 10 24 34 24 34 0 0

Thoi gian hoan thanh cong trinh bing tdng cdc thoi lugng thuc hién cla cic cong

viéc gang.
8+ 5+ 11+ 10 =34 tuan

¢) Pua so d6 mang 1én truc thoi gian

V& céc cong viéc gang C, F, J, L néi tiép nhau, 1am thanh mot dudng thang lién tuc,
néi su kién khdi dau dén su kién cudi cing, lam dudng chuin. Sau dé sip xép cdc cong
viéc khong gang khic cia so d6 mang. ‘

Ba trudng hop sap x€p cdc cong viéc khong ging theo thai gian nhu sau:

- Céc cong viéc khong gang duge sip xép cho khdi sém hét (hinh 5.6a), ta dugc tién
do ngang A, trong dé céc thoi lugng cong viéc 13 cac dudng mili tén dam nét, con thoi
gian du trir riéng duge thé hién bang cdc doan dudng cham cham, titc doan kéo dai cla
dudng miii tén.

Tién do ngang A c6 bi€u dé kinh phi (a) ndm & phia dudi né, ma dinh cao 1a 10
triéu/tuan.
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2- Céc cong viéc khong ging dugc sip xép cho khéi mudn hét (hinh 5.6b), ta dugc
tién do ngang B. O day thoi gian du trit toan phdn ciia méi cong viéc la tdng cdc doan
dudng cham chiam.

Tién do ngang B c6 biéu dé kinh phi (b) véi dinh cao 1én tdi 15 triéu/tudn.

3- Sir dung khoang thoi gian du trit clia méi cong viéc, dé xé dich sip xép lai céc
cong viéc, ta dugc mot tién do ngang C (hinh 5.6¢) va dinh cao chi 1a 9 triéu/tudn, né
cho biéu dé kinh phi (c) déu hoa hon.

Khi can diéu chinh tién d6 mang trong di€u kién nhin cong vat tu, thi€t bi va kinh phi
c6 gi6i han déng thoi, nén sit dung may vi tinh. Chuong trinh di€u chinh tién do mang
nay di ¢6 & Bo moén Thi cong Trudng dai hoc Bich khoa - Pai hoc Quéc gia Thanh pho
Hé Chi Minh.
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Chuong 6

MOT MAU PO AN THIET KE
TO CHUC THI CONG

pf TAL THIET KE TS CHUC THI CONG MOT TIEU KHU NHA &

1. Nhiém vu thiét ké
Yéu céu thi€t ké thi cong xay lap mat tiéu khu (chung cu) gom 8 nha 4 tdng; mbi nha
c6 4 don nguyén.
Thoi han thi cong an dinh 12 10 thang.
Dia chdt:  dait cat pha sét t6t (1,2 kG/em?)
muc nuéc ngdm & cot - 4m.

Nguon dién, nguén nieéc thi cong: Tiéu khu da xay dung xong moét tram bi€n thé dién
véi cong sudt 720kVa. Mang dudng 6ng cdp nudc vinh ciru, d dan dén tiéu khu, dp suat
trong mang la 2,5atm, dudng kinh 6ng D = 150mm.

Khd ndng cung cdp vdt liéu xdy dung: cong truong & cach khu cong nghiép 10km,
cdc xi nghiép dia phuong c6 thé cung cap ddy di vat tu, thi€t bi mdy méc thi cong. Véan
chuyén bang dudng 616 ¢4 sin.

Can dam bao 14n trai cho 40% s6 c6ng nhan luu tri tai cong trudng.
2. Tim hiéu vé dia diém xay dung

Céc cong trinh ha ting phuc vu cho tiéu khu nha & bao gém:

- Mang luéi dudng 6ng cap thoat nudc bén ngoai nha.

- Mat bing san 1ap cho phéng va hoi déc tir Tay Bic xuéng Pong Nam, véi do doc
1% dé dé tiéu nudc mua.

- Dudng 6t6 da dén dugc tiéu khu, con lai dudng trong tiéu khu gém hai 16p bétong
nhua can lam sém.

- Dién nudc thi cong c6 thé 14y tr mang ludi vinh clru phuc vu sinh hoat sau nay cta
tiéu khu. Can khan truong dat truéc mang luéi dién thoai phuc vu cong trudng.
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Vira bétong, da hoc, cat, ximang... dugc cung cap tir mot tram bétong va vat liéu xay
dung & cach cong trudng 2km.

Riéng cau kién didc san thi phai chuyén chd tir mot xi nghiép san xudt ciu kién
bétong cot thép & cach cong trudong t6i 10km.
3. Tim hiéu dic diém cong truong

Céc nha & l1am bang bétong tdm 16n, khong c6 ting hdm. S6 cén ho trong méi nha 12 64.

Kich thudc mat bang nha: 68,40 x 12,70m
S6 tang nha: 4
Chiéu cao nha: 14,32m
Dién tich xay dung nha: 868,7m?
Khéi tich nha: 9830m’
Dién tich &: 1780,64m>
Dién tich sir dung: 2610,8m>
Cic hé s6: K, =0,68

K, =5,53
Dién tich tiéu khu: 165 x 288 = 47520m?
Téng dién tich xay dung: 868,7 x 8 = 6950m>
Téng dién tich &: 14245m>
Téng khéi tich &: 78640m’
Chiéu dai mang dudng 6ng cap nudc: " 588m
Chi€u dai mang dudng 6ng thoit nudc: 657m
Chi€u dai mang dudng céng tiéu nudc: 496m
Chiéu dai dudng day taj dién: 440m

Chi€u dai dudng dién thoai trong cong trudng:  494m

Chiéu dai dudng din khi dot: 600m
Dién tich mat dudng trong tiéu khu: 16760m>
Dién tich dat trong cay xanh: 19070m?
Dién tich via he: 3992m?
Hang rao tam thoi: 2100m
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4. Tim hiéu c4u tao nha

Nha khong c6 khung, 1am béng céc tdm tudng, tdm san ddc san. Tudng doc chiu luc.
Méng bang, 1am bang bétong da hoc, mac 100.

Tuong chiu luc 1am bang bétong nhe, 1600 kG/m’.

San bétong cot thép c6 16 rdng day 220mm. Trén san nha 14t gach bong.
Cic vach ngan phong la cic tdm thach cao day 80mm. |

Céc vach ngan ho la cic tam bétong nhe.

Cic vach ngan khu vé sinh xay bing gach, day 100mm.

Maii nha gém cic vi kéo g, lgp bang céc tdm phibrd ximang luon séng. .
Ciu thang, chi€u nghi 1 nhiing c4u kién bétong cot thép dic san.

Cic 6 ctta s6 c6 hai 16p cénh cira (cira kinh va cira chép).

Trang tri bén trong nha nhu sau:

Tudng nha quét voi mau xanh sang.

Tudng nha tim 6p gach men sit xanh.

Tudng nha vé sinh va nha bép phun son mau.

Trén nha v céc phén tudng quét khdc quét voi tring.

Céc khung g6 clra s6, cira ra vao quét hai 16p son mau gu.

5. Du toan xay lap

Khai lugng cong viéc xac dinh trén cic ban vE thié€t k&.

Gid thanh xay lap 1m® nha & 14y theo don gid binh quan céc cong trinh tuong ty, hodc
tinh theo don gia dia phuong.

Khéi lugng thi cong dudng s4, c6ng rinh, via he, cay xanh xdc dinh theo téng mat bang
xdy dung. ’

Phu phi xay dung nha & 14y bang 18,2%
Tién tich liy l1ay bang 6%.
He s6 diéu chinh don gi4 18y bang K = 1,246.
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Bang 6.1. Bang du todn téng hop

Cong viéo D(fn vi Kl}()’i lugng Dorr} gid Gifi thiinh
tinh cOng viéc (d6ng) (ngan dong)
I. Cong tdc mat bang
San nén m? 47520 6 285,1
Mang duong 6ng thoat nuéc m 657 1589 1044,0
Mang dudng 6ng cdp nudc m 588 1312 7715
Mang c6ng ranh tiéu nudc - 605 2094 1266,90
Pudng dién cao ha thé - 440 575 253,00
Pudng dién thip sdng ngoai troi - 798 472 376,70
Mang 1uéi dién thoai | ] 494 508 251,00
Mang 6ng dén khi dot - 600 836 501,60
Pudng sd ndi bo m? 16760 90 1508,40
Téng cong 5258,20
II. X4y dung nha &
Céc nha & lip ghép m? 14245 2500 35612.5
Téng cong 35612,5
III. Cai thién mat bang
B6 va I4t via he m? 4740 182 862,7
Trong ¢o va cay xanh ha 1907 7620 14450
Hang rao m 2100 256 5376
Téng cong 2745,3
Téng cong toan tiéu khu 43616,0
Lén trai tam thoi 1,5% 654,3
Phu cdp thi cong mila mua 1,6% 697.8
Céc cong viéc khong luong trude 2% 872,3
T6ng cong 45840,4

6. T6 chirc thi cong

Cong tic mat bang va xay dung co s ha tdng phadi ti€n hanh truéc cong tic xay dung
nha §, d€ dam bdo dua cong trinh vao skt dung véi ddy di tién nghi ngay.
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Viéc t6 chic thi cong tién hanh theo ba giai doan sau:

- Giai doan chuan bi.

- Giai doan thi cong chinh.

- Giai doan hoan tat.

a) Giai doan chudn bi gom nhiing viéc sau:

- Cai thién, don dep khu dat, 1am hang rao tam thoi, lam dudng néi bg, xay dung cac
nha cira tam thoi nhu tru s& ban chi huy cong trudng, kho l4n vét liéu, san bai xe mdy thi
cong, cic xuong phu trg, nha nghi, nha an, phong thay quén 4o lao dong, phong tam rira,
vé sinh, tram y t€...

- bat mang luéi dién nudc thi cong, chi€u sidng ngoai troi.

- Lip dung, chay thir cdn tryc thdp dé lap ghép nha.

- Gia cong, ché tao céc dung cu cdu lip nhu don treo, day giéng, day céu, thanh
chéng, dung cu c6 dinh tam thoi cau kién...

- Dit céc mSc dé gidc vi tri tim nha, dé xac dinh cdc cao trinh lap ghép.

- Néu mat bing chua dugc giai phéng dé thi cong, thi trong giai doan chudn bi cdn
tinh thém nhitng cong viéc sau:

- Di chuyén nha clta cii can trd thi cong, nhd bat goc cay.

- Théo d& va xit Iy céc cong trinh ngdm cii néu 6.

b) Giai doan thi cong chinh, gébm cac cong viéc sau:

- bat mang luéi cong ranh néu chua kip lam trong giai doan chuin bi. Dat dudng day
dién thoai phuc vu chi huy thi cong.

- Xay dung céc phén cong trinh ngam dudi mat dat, lam duong sa vinh cira. Cén tranh
thti 1am nhifng cong viéc nay trong mua kho. T4t nhién phai van chuyén di vat liéu dé
xay dung céc phin ngdm (méng, cdc dudng ong...) ndy tir trudc khi bat ddu giai doan thi
cong chinh.

- Dot thit hai clia giai doan thi cong chinh bao gém nhiing cong tac xay dung phan
nha trén mat dat nhu: 1ap tudng, 14p san, dat vach ngan, lat san, dat dudng ong trong céc
tdng nha, 1am mdi, trang tri mat chinh cta nha.

c¢) Giai doan hoan tdt bao gom:

- Lap dat thiét bi dién, nudc, thiét bi vé sinh bén trong nha. Cong viéc nay phai di
trudc cong viéc trang tri. ,

- Miét kin cdc mach n6i cdc cdu kién diic sdn; stra phéng tudng vich; to trit tudng
gach, 6p gach men khu vé sinh, bép; son véi tudng, tran nha; son cic khung, canh
ctra gb.
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Cén truc thap sau khi hoan thanh cdc cong viéc cha giai doan xay ldp chinh mot nha
s€ di chuyén sang xay lap nha khic ngay. Viéc van chuyén vat liéu lén cac ting nha
trong giai doan hoan t4t cong trinh dugc ti€n hanh bang hai mdy thang tai T-41 cé sitc
nang 500kg.

7. Cac bién phap thi cong chu yéu

Dao hé méng bang mdy dao gau xdp E-153, v6i gdu 0,15m”’. Sau d6 phai sira sang, 1am
sach h6 méng bing thi cong. Dam lén gia c6 mat nén cin than.

Moéng bang diic bang bétong da hoc, vay phai dat cic tém cSppha luan luu duéi rinh
méng. Bétong d6 thanh timg 16p ddy 20cm va dam chat bing may dim rung. D4 hoc ché
dén bang xe tdi DIN-585 trong tai 3,5 tan. Vita bétong chd tir tram ché tron dén bing
loai thiing 0,6m>, trong luong thung bétdong khoang 2 tdn. Xe tai DIN-164, trong tai 4
tdn, chd duge 2 thing.

Céc thiing bétong duge cdu dé dic méng bing cin truc E-505A, stc truc 2,6/10 tan, véi
tay cn dai 10m. Khi d¢ vé6i 1a 10m thi sic cdu clia né 1a 2 tdn va do cao nang vat 1a 3,7m.

Kiém tra cao trinh mat méng bing m4y thuy binh, kiém tra tim méng bing mdy kinh
V1. Theo thi€t k& trong méng bang cin dé chira 16 cho cdc dudng éng chay xuyén qua.
Xay phan bé tuong trén méng sau khi da tri 16p chéng 4m nim ngang.

Trinh tu thi cong 1ap ghép nha nhu sau:

- Biic méng bang bétong da hoc.

- Xay phén b¢ tuong.

- Lap cdc tdm tudng ngoai, tudng trong, cic vich ngan, cdu thang, chiéu nghi, 6ng hit
khéi, thong hoi, khéi vé sinh.

- Lap céc tam san tang, tAim mai.

Céc cau kién duc sin dugc chd bing xe tai DIN-150 (c6 modc) dén cong ‘trinh. Dé
tranh khau béc d& trung gian, cdn truc cdu cau kién tir xe va 1ip ching vao thing cong
trinh. Nhu viy thi phai:

Lap k& hoach lap ghép céc cdu kién cha timg tdng; trén méi cdu kién c6 danh s& thi
tu theo trinh tu 14p ghép chiing.

Ciéc xe tdi ciing c6 k& hoach van chuyén timg loai cdu kién mot, theo gid, sao cho méi
chuyén, xe khong phai chd doi qud lau dé duge boc x&p. Trong khi d6 xe van phai dam
bio chd dén cong trudng nhitng cdu kién nho nhu tAm ban cong, lanhto v.v... va vita dé
gan cdc m6i ndi, mach ngang, mach diing tudng nha.

Lap ghép nha theo timg phan doan. G day méi phan doan gém hai don nguyén nha:
mot don nguyén dau héi va mot don nguyén giita.
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Ding mdy kinh vi dé vach céc dudng tim nha nhu dudng tim cdc tudng doc va tudng
héi, kiém tra lai céc coc méc. Trude khi 1ap ting mot phai ¢d dinh cdc dudng tim bang
ké cac vach dau bang son lén trén bé tudng.

Ding mdy thuy binh dé kiém tra do ngang bang cla mat trén bé tudng va mat cic
san tang.

Kiém tra vi tri cdc tdm tudng trén theo cic tAm tudng ting dudi bing day doi.

Trong mbi phan doan, nén ldp ghép cédc cdu kién ¢ xa can truc trudc, réi 1ap lui dan
vé phia cén truc, dé cong nhan lai can truc nhin rd ché dat cau kién hon.

8. Chon may dao dat |

Khéi lugng dat dao rinh méng ciia mot nha 1a 295m?; cita 8 nha 1a 2360m’. Vi khéi
luong nay thi chon mdy dao E-153 véi gau xap dung tich 0,15m" 12 kinh t& nhat, déng
thoi ddp ing dugc nhip do thi cong phdn ngdm cac cong trinh.

Nang sudt mot ca ciia mady dao tinh bang cong thic:
GKgq

m3/ca
to.K;

N =

G - thoi gian mot ca 1am viée, tinh theo gid;
K - hé s6 sir dung thoi gian trong mot ca, ldy K = 0,72;
q - khéi luong dét nguyén thé do mdy dao dugc trong mot 1an xic
q=vk' =0,15x 0,8 =0,12m’
v= 0,15m3 - dung tich hinh hoc ctia gau;
k' = 0,8 - hé s6 chita clia giu;
t, - thdi gian mot chu ky thao tdc (mot ldn dao dd dat) 14y theo s6 tay mdy xy dung;
t, = 20 sec hay 0,0056 gid;
K, - he s6 toi xp ctia dat sau khi dao; K, = 1,10 (dat cdt) va K, = 1,35 (dat thit nang).
O day ta ldy K, = 1,2 (ddt c4t pha sét).
Nang sudt mot ca clia may dao:
| _7x0,72x0,12

= =90 m3/ca
0,0056x1,2

Thai gian dao ranh méng cho mot nha:
295

T=—"-=3,3 nga
90 gay
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Néu tinh thém thoi gian stra sang cdc rinh méng va di chuyén mdy thi phai mat 4
ngay (1am viéc 1 ca) hoac phai mat 2 ngay (néu ngay lam 2 ca).

9. Tinh s6 xe tai dé chg vat liéu khi thi cong méng

Khéi Iugng diic bétong d hoc méi ca: 37m°

Vat liéu tinh cho 100m? bétong d4d hoc [a:  71m® bétong; 44m°> d4 hoc.

Trong mbi ca: nhu cdu vé vifa bétong la: 0,71 x 37 = 26m’

nhu cdu vé d4 hoc la: 0,44 x 37 = 16,3m’

Van chuyén bétong va d4 hoc bang xe tai DIN-164 vi bing xe tai c6 thing lat DIN-
585. Khoang cich van chuyén 1a 2km va téc do 1a 20 km/h.

Tinh néng suat (q) clia cdc loai xe (tdn/ca) va s& lugng xe (m) cin thiét cho méi ludng
hang, bing cdc cong thiic sau: |

.G K .
q=L ]211 tan/ca
t+=
\Y%
m=-_
9K,

p - trong tai cla xe (tan);

G, - thdi gian lam viéc clia xe tai (gid). Néu méi ca lam viéc 1a 8 gio thi lay
G, =75 gid; cdn 0,5 gio 1a thoi gian cho xe di tir tram xe ra tuyén dudng va tré vé
tram Xxe;

K, - hé s6 st dung trong tai clia xe, K, = I;

t - thoi gian xe diing d€ boc d hang trong méi chuyén (tinh bing gid);
khi chd vita bétong  t=0,65
khi chd da hoc t=0,31

[ - cu li van chuyén trung binh, / = 2km;

Vi- t6c d6 van chuyén trung binh, V = 20km/h;

Q - lugng hang can véan chuyén trong mot ca, Q = 26m°>;

K, - hé 6 st dung thoi gian mot ca 1am viéc cla xe, 4y béng 1.

Xe cho 2 thung bétong dung tich 0,6 m3/thx‘mg, trir bi di thi trong tai hitu ich cta
xe la:

p=4-0,8=3,2tin

159



THIET KE TO CHUC THI CONG

_3,2x7,5x1

0,65+ gx_2
20

=28, 4 tan/ca

(Ti trong cua vira bétong 1a 2,3).
Tinh ca kha ning vuot mic thi ta c6 thé ding 2 6t6 tai DIN-164, trong tai 4 tan moi
chiéc, dé chd 2 thung chira bétong, dung tich 0,6m> méi thing.

Xe ch& dé hoc thuoc loai xe tir d6 DIN-585 trong tai 3,5 tan:

Q=§£11§§%=5L5Tka
0,31+——
20
_ 16,3x1,7 ~0.53
5.5

Vay mot xe DIN-585 chd dé hoc trong mét ca du dung cho 2 ca thi cong.
10. Tinh s6 xe tai van chuyén cic ciu kién bétong
Diing xe DIN-150 kéo theo modc, c6 trong tai téng cong 10 tan dé chd cic cau kién
bétong, trén cu li / = 10km.
Nhu cdu méi ca vé ciu kién bétong diic san la:
2070,5

=27,6 m3/ca
3x25

Dung trong cuia bétong nhe 1a: y = 1600 kg/m3.

Nang sudt clia xe van chuyén cdc cdu kién bétong nang dudi 1 tan, v6i thoi gian cho
doi b6c dgt=1,15h la:

10x7,5%x1

q=————7==35 T/ca
1,15+1—0i%
20
S6 xe tai la: m=g7’——63;1;6z1

Vay chi cdn 1 xe DIN-150 kéo theo moéc trong 1 ca dé chd cdu kién dic sén.
Nhu c4u vé xe tai dé chuyén chd céc loai vat liéu cho cdc dang cong tic khac ciing
duoc xdc dinh bang phuong phdp néu trén.
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Viéc x4c dinh tng s6 xe tdi phuc vu cong trudng cn tinh tSi hé s6 sit dung tram van
tai co gi6i K, = 0,65 va hé s6 tan dung trong tai cta xe K, = 0,90.

Téng trong tai clia tram van tai co gidi phuc vu cong trudng xay dung tiéu khu nha &
nay con c6 thé tinh nhu sau. Theo dinh mic thi cit 1 triéu déng vén dau tr xay dung
trong 1 nam can khoang 0,5 tan trong tii xe co gidi. Theo du toan thi vén dau tu trong
thdng 10 & day 1a 45,8 triéu dong, vay s6 tdn trong tai clia cic xe cdn c6 la:

45,8 x12
X ——

0,5
10

=28 tin trong tai

Néu sir dung loai xe 4 tan, thi tram van tai co gi6i phai cdn c6: 28 : 4 = 7 xe tai. Day
la tinh ca cong tac van chuyén dat dap ton nén véi khoang cich chimg 6 - 8km.

11. Chon can truc thap

Chon cén truc thdp theo céc loai mdy c6 sdn clia cong ty xay lap, theo chi tiéu kinh t&
clia moéi loai mdy va theo céc tinh ning ki thuat (stic truc, d6 véi, do cao nang méc ciu)
cta chiing.

Tat nhién cén truc khong chi phuc vu riéng cong tdc lap ghép, ma phuc vu ca cong
tac van chuyén vat liéu 1én cdc tdng nha (nhu cdc d6 moc, vat liéu thiét bi vé sinh, vat
liéu 14t san v.v...) trong thoi gian chd doi l1ap ghép.

Muén di chuyén cin truc thdp sang phuc vu cong trinh khac thi phai dat dudng ray
trude cho né, do d6 méi can truc phai cé hai bo dudng ray.
a) Chon can truc theo cdc théng sé'ldp ghép
Do v6i nhod nhat cla cén truc thép:
R=a+b=45+12,7=172m
v6i:  a - khoang cdch nho nhat tinh tir dudng tim cén truc téi tudng nha;
b - chiéu rong nha.
D0 cao nho6 nhat cla cén truc thdp:
H=hy+d+e+g=11,3+1,0+2,5+2=19,8m
vGi:  h, - chi€u cao nha;
d - do nang cao qua d.’?iu tuong tang trén ciing cua két cau lip ghép;
e - chiéu cao clia tdim vich;
. g - chiéu cao cla day cdu vat.
Céc can truc thap sau day dép tng cdc thong s6 lip ghép dé: M-3-5-5A; MCK-3-5-20
va MBTK-80.
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Céc tinh nang ki thuat cha céc cin truc thap (bang 6.2).

Bang 6.2
Cic tinh nang M cin tryc
M-3-5-5 MCK3-5-20 | MBTK-80
Do véi 16n nhit 22 20 20
Po v6i nho nhat 11 10 10
Stic truc & d6 v6i 16n nhat (tdn) 3 3 4
Sttc truc & do v6i nho nhat (tén) 5 5 5
Chiéu cao nang méc cdu & do véi 16n nhét (m).. 21 25 28
Toc do:
Nang vat (m/phiir) 30 15; 30 30
Ha vat (m/phiit) 30 3;5;15; 30 33; 30
Quay cdu (m/phiit) 0,6 0,75 0,65
Di chuyén cdn truc (m/phit) 32 21 30
Di chuyén ctia xe con mang vat (m/phit) 32 - -
Di chuyén vat theo huéng ngang do thay ddi - 13 9
do véi tay cin (m/phuit)
Chiéu rong dudng ray (m) 4 4 5
Trong lugng cén truc (khong déi trong) (tdn) 30,6 23 28,5
b) Chon cdn truc theo chi tiéu kinh 1é
Thoi gian xay lap mot nha udc tinh 1a 3 dng.
S6 ca mdy cén truc dé 13p ghép mot nha la: 25x3="75ca

Chi phi sir dung cdn truc xéc dinh theo cong thic:
G, T
C=E+-—2"_4+G,T

nam

véi: E - chi phi cho mot 14n dem sir dung (d6ng);

G, - tién khau hao hang nam (d6ng);
G, - chi phi khai thdc méi ca mdy (dong);
T, am - SO ca 1am viéc ctia cén tryc trong nam;

T - s6 ca lam viéc cla can truc & cong trinh (hay tai cong truong).

S6 lieu vé céc dai lugng nay (1ay tir phu luc 1) cho trong bang 6.3.
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Bang 6.3

Chi phi 1 14n s&r dung (ngan déng)
Ma dé di dé ldp va . Gpam Gea ) Tham
cdn truc chuyén théo d& Tong (ngan/déng) | (ngan/dong) | (ca)

cén truc cén truc cong

M-3-5-5 26,7 51,1 77,8 316 1,084 400
MCK-3-5-20 3,52 11,6 15,12 280 1,940 400
MBTK-80 18,6 39,2 57,8 326 2,190 400

Chi phi sir dung céc cén truc thap:

M-3-5-5: 77,8 + 316x75 +1,09x 75 =218,7 ngan dong
MCK-3-5-20: 15,12+ % +1,94x75=212,7 ngan déng
MBTK-80: 57,8+ -32—25015— +2,19x75=283,5 ngan dong

Kich thuéc nha trén mat bang: 68,4 x 12,70m.

DPuong can truc thdp dat & mot phia cia nha, véi chiéu dai dudng bang 6 thanh ray,
mdi thanh dai 12,5m.

Chi phi vao viéc 1ap dat va thio d& dudng cin truc thap cong vdi tién khau hao nhu sau:

M-3-5-5: 28,5 x 6 = 171,0 ngan dong
MCK-3-5-20: 22,6 x 6 = 135,5 ngan dong
MBTK-80: 26,8 x 6 = 160,8 ngan dong

Chi phi téng cong sir dung cdc cén truc thap:
M-3-5-5: 218,7 + 135,5 = 354,2 ngan déng
MCK-3-5-20: 212,7 + 135,5 = 348,2 ngan déng
MBTK-80: 283,5 + 160,8 = 444,3 ngan dong

Xét vé mat kinh t€ thi nén chon cin truc thdp MCK-3-5-20; ddng thoi viéc di chuyén
né tir cong trinh nay sang cong trinh khdc ciing dé dang va ton it thoi gian hon cic cdn
truc khéc.

12. Tinh cong lao dong xay lap mot nha
D¢ thiét k€ tdng mat bang cong trudng, ta can tinh todn chudn bi nhimg s& liéu cdn

thi€t nhu trong bang 6.4
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13. Tinh s6 nha tam phuc vu doi song

Nhimng nha phuc vu doi sdng cong nhan tai cong trudng gém: nha thay quan do, nha
vé sinh, nha tim, nha nghi giai lao va an trua...

Nha thay qudn do lao déng: S6 cong nhan nhiéu nhat méi ca 1a: 90 ngudi. Nha thay
quan 4o phai ¢ chd chita 90 x 3 = 270 hoc th dé quin 4o cho cong nhén ba ca.

Nha vé sinh: Nam cong nhan khoang 60%. Nit cong nhan khoang 40%. Vay trong s6
cong nhan nhiéu nhat 12 90 ngudi, thi ¢6 54 nam va 36 nit. Theo dinh muc thi cin 2
phong vé sinh nit, 3 phong vé sinh nam.

Nha tdm: Mot huong sen cho 20 cong nhan, vay can xay dung 2 huong sen cho nit, 3
huong sen cho nam.

Theo dinh mic thi ctt 20 cong nhan ¢6 mot vdi nude rlra tay chan, vay can lam 2 voi
nude cho nit, 3 voi cho nam.

Nha nghi gidi lao va dn trira tai cong trudng 14y vao khoang 24m>.

14. Tinh dién tich nha kho

Nha kho dé chita vat liéu, cau kién va cac phu kién nhu: d6 g, dé dién, dé sanh sit vé
sinh v.v... Nhu cdu vé nhiing vat liéu nay chiém 30% nhu cau vat liéu xay dung chinh,
ma nhitng vat liéu xay dung chinh tinh cho 1m? nha & 1 0,6m>.

Kho du trit nhitng vat liéu nay, di dé hoan thanh khéi luong cong tic tai mot ting
nhala:

M =0,3><0,6@=80,2m3

Thoi gian hoan thién mot tdng nha 12‘1,24—5 ~ 6 ngay.

Vay méi ngay can: Q= 8%—’2 =13,4m>
Dién tich kho can thiét la:

_(M+Qk)a (80,2+13,4x1,2)1,5

=144,5m?
q 1,0

S

vOi: k - hé s6 cung cp vat liéu khong déu hoda, k = 1,2;
a - hé s6 tinh t6i duong di lai trong kho, a = 1,5;

q - lugng vat liéu chia trén 1m? dién tich kho, q = 1,0m>.
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Can x4y dung mot kho mdi hién véi kich thudc 15 x 6m va mét nha kho kin véi kich
thudc 10 x 6m; téng dién tich kho 150m®.

15. Tinh nhu cau vé lan trai
U'Gc tinh s6 lugng cong nhan trén cong trudng.
Theo bang 6.4 "Tinh cong lao dong xay dung mot nhd" theo dinh mic, ta can cé:
6756 cong.
- S6 cong xay dung 8 nha:
6756 x 8 = 54048 cong
- - S6 cong lao dong l1am cong tic mat bang va dat duong 6ng (theo bang du todn 6.1)
trén mit bang tiéu khu:
5258200 — 880000

=7100 cong
600

(Nang suit lao dong binh quan ctia cong nhan la 600 dong mdi ngay).
- S6 cong dat mang 1u6i dién trén mat bang ti€u khu:

880000
2200

=400 cong

- S6 cong lam cong tdc ci thién mat bang va cay xanh:

2745300

=5030 cong
550

Téng s6 cong lao dong: 54048 + 7100 + 400 + 5030 = 66578

Néu tinh ca cong gidm sat ki thuat, hanh chinh, phuc vu cong cong:
66578 + (0,06 + 0,08 + 0,2)66578 = 88758 cong
- S6 cong nhan trung binh mbi ngay:

88758
10x22

=400 nguoi

Can phai ddm bao chd & cho 40% t6ng s6 cong nhan vién, vGi hé s6 gia dinh 12 3 va
tieu chudn dién tich & t6i thiéu 1a 4 m*/ngudi;
Dién tich l4n trai cAn xay dung & cong trudng la:

4 x 350 x 3 x 0,4 = 1680m>
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D¢ giai quyét ché & cho cong nhan, ta st dung 680m? nha kién c§ vira thi cong xong
va 1am méi 1000m? nha tranh tre 14 tam thai.

16. Tinh nhu cau vé nuéc

Nguoén nude cung cép cho cong trudng xay dung ldy tir mang ludi cap nude vinh clru
clia tiéu khu nha &.

Ca hai mang dudng 6ng vinh ctru va tam thoi nady déu dung dng gang ¢ D = 150mm.
Ap suit trong mang: 2,5 atm.

Tinh lugng nudc can thiét cho cong trudng, gom nudc sinh hoat va nudc san xuat:
= stzqsx + Ksh 'quh

8.3600

Q

Koo K¢, - hé s6 sir dung nudc khong déu hoda cho san xuat va cho sinh hoat trong
mbi ca, lay K, = 1,6, K, = 3;

2qye 244 - tONg cédc lugng nudc dung cho san xudt va cho sinh hoat trong méi ca,
tinh bang lit.

Theo tién do, thoi gian sir dung nhiéu nuGc nhat & vao giai doan hoan thién trang tri
cong trinh. Theo SO tay thiét ké td chic thi cong ta cé:

Nuéc dung trong cong tac to trat:

51i/m?x 270 = 1350/

Nudc dé tron vita: 300lim* x9 = 27001
Nuéc cho cdc mdy nén khi bom vita:
351itthx 8 x2 = 560!
Yq,, =46101

Tiéu chudn nude dung cho sinh hoat & hién trudng tinh cho méi ddu nguoi trong mot
cala 15/ '

S6 cong nhén trung binh 1am viéc & hién trudng méi ca 1a: 400 ngudi
24, = 15 x 400 = 6000/
Téng luu lugng nuéc trong mot giay la:

Q= 1,6><4610+3x6000=0’8 s
8 x 3600
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Q nay nhd hon luu luong ctru hoa rat nhiéu (v6i khai tich 5 nha thi cong dong thoi
9830m’ x 5 thi luu luong nudc ciru hoa 14 10 //s, nghia 1a phai c6 2 voi 5 I/s). Vay ta chi
cén tinh todn mang lugi dudng 6ng theo luu lugng cdu hda 1a da: Q = 10 //s.

Duong kinh dudng 6ng cdp nuéc:

D= /_&
7.v.1000

v - luu t6c trong ong, 18y bang v = 1 m/s.

D= [— 410 0 i13m=113mm
3,14 x1x 1000

Nhu vay thi dudng kinh D = 150mm cla dudng 6ng chinh mang ludi ti€u khu dim
bao cung cap di nude cho cong trudng.
17. Tinh nhu ciu vé dién

Dién nang phuc vu thi cong dugc cung cap tir mot tram bién thé vinh ciru cha tiéu khu
V@i cong suat: 2 x 360k Va.

Theo tién do st dung mdy thi t6ng cong suat danh hiéu t6i da clia cdc diém tiéu thu
dién nang nhu sau:

Cian truc thip MCTK-3-5-20: 46,7kW
May bom vira C-257, nang suat 1 m3/h: 1,3kW

May han: 18,5kW
Cic diém tiéu thu khac: 20,0kW
Téng cong sudt cho thi cong mot nha: 87,5kW

Téng cong suat thip sdng ngoai troi:

- Thip sang 0,5km dudng di trén cong trudng: 5kW/km x 0,5 = 2,5kW
- Thap sang céc dia diém thi cong: 2,4 W/m? x 3600 = 7,2kW
Céc nhu cau khéc: 1,8kW

Téng cong: 11,5kW

Téng cong sudt thip sang trong nha, tinh & giai doan dd hoan thanh 4 nha, con cic
nha khidc dang thi cong. Nhu cau cong suat dién dé thip sdng bén trong nha vdi tiéu
chudn 13 W/m? la:

13 W/m? x 2610 x 4 = 136.000W = 136kW
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Cong sudt dién can thiét t6i da tinh véi cose = 0,75, v6i ciac hé s6 s dung dién
déng thoi mot lic tai cdc diém tiéu thu va véi hé s6 hao hut cong suét trong mang dién
bang 1,1:

87,5x5x0,7

Pmax'=1,1( +11,5x1+136x0,8)=312kW

b
Cong suat can thiét ctia tram bién thé dién:

P 312

—max - 22 _ 441kVA

cosQ

Cong suat 720k VA clia tram bién th€ dat trudc cho tiéu khu, ddp ing dugc yéu cdu vé

dién nang nay.

?

18. Nhu cau vé xe may thi cong (bang 6.5)

Bang 6.5
Tén méy lufrig Slgin(ﬁ:srli%v Noi str dung mdy
Cac may xay dung
May dao dat E-153 (37 s.ngua) 1 27,2 Dao ranh méng
M4y dao can truc E-505 (80 s/n) 1 59,0 bic méng nha
Can truc thip MCTK-3-5-20 3 46,7 Lap ghép nha
Thang tai T-41 4 5,6 Hoan thién nha
Pam chdm dong 1-116 I-21 2 2 bam vita bétong
Miy bom vita C-251 2 3,4 Van chuyén vita xay t6
May nén khi PKC-6 l 4,5 Cung cép khi nén cho cac
dung cu
May han dién 2 38,4 Cic cong tdc han -
Cic may khac (20%) 47,8 Cong tdc moc va trang tri
Cac phuong tién van tai
Xe tai DIN-164 (97 s.n) 2 Van chuyén bétong
Xe tai DIN-585 (97 s.n) 1 Ché dd hoc
Xe tai DIN-150 (97 s.n) + 4 Van chuyén c4u kién
xe modc
Xe tai DIN-164 2 P& ché cdc mat hang khéc
(20% luong hang chinh)
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S6 luong ca-mdy cho mdi ngoi nha:

- May dao E-153 (27,2kW) 4 ca may

- May can truc E-505A (59kW) 16 ca may
- Cin truc thap MBTK-80 (46,7kW) 40 ca may
- Mdy thang tai T-41 (2,8kW) 25 ca may
- Mdy bom vita C-251 (1,7kW) 25 ca may
- Mdy nén khi (4,5kW) 4 ca may

- May han dién (19,2kW) 24 ca may

Mot s6 mdy khac (may cua, may ddm, mdy tron ho...) tiéu thu khoang 20% néang lugng

clia cadc may chinh.

Téng ning lugng dién tiéu thu cho mot nha:

A=(272x4+59x16+46,7x40 + 28%x25+ 1,7x 25+4,5x4+19,2x24)1,2

= 5704 kW.ca
Cong lao dong xay dung moét nha 1a: Q = 6079 cong.
Nang luong cung cap cho méi ngudi lao dong 1a:

E=2T9% 10 KkW-nguoi
6096

19. Cac chi tiéu kinh té ki thuat

Thoi gian xay dung tiéu khu

S6 lugng nha xay dung

Thoi gian xay dung mot nha bon tang

Téng s6 cong lao dong theo dinh mic tinh cho mot ngoi nha
Téng s6 cong lao dong tinh vugt dinh miic

Céng lao dong tinh cho 1m> &

Cong lao dong tinh cho 1m° nha

Gid thanh 1 m? & c6 tinh ca nhiing tién nghi cta tiéu khu
Gi4 thanh 1m® nha

Nang suat binh quan (san luong) cua 1 cong lao dong

Luong cau kién bétong cot thép diic san tinh cho 1m? dién tich cé ich
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Bang 6.7. Bang céc cong trinh phu trg

Ky hi¢u Tén cong trinh phu trg S6 luong Kich thuéc mat bang (m)
1 Tram bién thé dién 1 6,4 x 5,8
2 Phong thudng tryc 2 9,8x5,0
3 Vin phong cong trudng 1 13,5x 10
4 Nha thay qudn 4o va tim 1 17 x 10

| 5 Nha vé sinh 1 4x4

6 Xudng co khi 1 75% 5
7 Kho vat tu 1 10x 6
8 Céac cot dén pha 10 -
9 Nha nghi giai lao 1 7 ”7,5 x 4
10 Kho tdng hop phu kién 2 10x6

Ky hicu [ ] nNnatamtnoi ‘0‘* Pen pha

——O0——  Dudng dng cép nudc

—®——  'Dudng dng thoat nudc
—— w——w— Budng cap dién
~—c—  Ludi dién thap sang

Nngoai troi

21. Tién d¢ thi cong

—— X ——Xx — Dudng day dién thoai

L1 1 11 Hangrao tam thai

y———% Budngray can truc
1 buong s

uong sa
—

Bai cd

D,

| Tién d¢ thi cong xay dung ti€u khu 8 nha chung cu nay duoc thé hién bing so dé
mang véi cdc s6 liéu va trinh tu ti€n hanh cdc cong viéc néu trong bang 6.8.

Bang 6.8
Cong viéc Ki hiéu | Cong viéc truéc né | Thoi luong (ngay)
1 2 3 4
- Budng, kho bai, I4n trai tam cho toan khu A - 10
- bién, nudc, cong ranh cho toan khu B - 20
- Pao céc ranh méng méi nha C A 4
- bic méng méi nha D C 18 (16)
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Bdng 6.8 (tiép theo)
1 2 3 4
- Lap dung cdn truc thdp E D 5
- Lap két c4u bon tdng mdbi nha F E 40
- Hoan thién bén tdng méi nha G F 25
- Pudng s4, via he quanh nha H B 10
- Tréng cay xanh, tham co I H,G 8
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CHUONG 6 - MOT MAU PO AN THIET KE TO CHUC THI CONG

So d6 mang gém 81 cong viéc (thuc va ao) va 60 niit.
Sau khi tinh todn so d6 mang (bang may vi tinh) ta dugc két qua sau:
- Thot gian thuc hién toan bo 8 ng6i nha la:
T, =236 ngay
- Pudng gang di qua cac cong viéc sau:
A-Cl1-D1-D2-D3-D4-D5-D6-D7-D8-ES8-F8-G8-18
- Thoi han quy dinh hoan thanh 1a 10 thdng, hay:
Ty =22 x 10 = 220 ngay

Vay thdi gian thuc hién vuot qué thdi han quy dinh 1a:
Ty — Tya= 236 — 220 = 16 ngay
Muoén riit ngén thoi gian thuc hién cic cong trinh, phai tim c4ch rit ngén thoi luong céc |
cong viéc ging. O day céc cong viéc D (dic bétong méng nha) déu 1a nhitng coéng viéc
gang; vay ta c6 thé rit ngén t, tir 18 ngiy xudng con 16 ngay, bing cich ting ning suat
ctia doi tho diic méng (tang thém lao dong).
Sau khi di€u chinh so d6 mang, ta tinh ra dugc thoi gian thuc hién méi, 1a:
Tg =220 ngay =T,
e Tinh s6 luong cin truc thap 1ip ghép
So d6 mang con cho biét cdc thong s6 thoi gian clia timg cong viéc, nhu: thoi diém
khoi cong sém va muon, thoi diém hoan thanh sém va mudn ctia cic cong viéc F c6 sir
dung can tryc thap lip ghép nhu sau (bang 6.9).

Bang 6.9.
Cong viéc Khéi s6m Khéi muén Hoan sém_ Hoan muén
Fl 35 91 75 131
F2 51 99 91 139
F3 67 107 107 147
F4 83 115 123 155
F5 99 123 139 163
F6 15 131 155 171
F7 131 139 171 ' 179
F8 147 147 187 187
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THIET KE TO CHUC THI CONG

Theo. bang 6.9, néu moi cong viéc cha so d6 mang nay déu khdi sém va hoan thanh
diing thoi luong du kién thi chi cdn 3 can truc thdp, vi can tryc lam viéc F1 s& hoan
thanh sém viéc d6 vao ngiy thit 75, dé chuyén sang lam viéc F4, khéi cong s6m vao
ngay thu 83.

Trudng hop cong viéc F1 lai hoan thanh muén nhat vao ngay thi 131, thi can truc cia
né s& chuyén sang 1am viéc F7 chi khong lam viéc F4 nifa, khi nay s& phai st dung t6i 6
cin truc 1ip ghép méi hoan thanh du 4n x4y dung nay ding thoi han 10 thang.

Vay s6 luong can truc thdp c6 thé tir 3 dén 6 chiéc.
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PHU LUC

PHU LUC
Phu luc 1
CAC SO LIEU BE TINH CAC CHI PHI TRONG THI CONG CO GIOI
Céc chi phi mot 1an Tién
Tri (ngan dong) khau | Chi phi
. Trong | S6 ca hao khai
Ten va 2% | luong | tam am | mdy | thac
ma hiéu mdy may mdy | trong di thio va duom méi | mot ca
(Iigan (tan) nam | chuyén | lap N ~g nam (ngan
dong) mdy | may | ‘99 (ngan | déng)
dudng 8 &
dong)
1 2 3 4 B 6 7 8 9
Can truc thap
CBK-1 1,706 | 48,5 400 20 40,6 22,9 247 0,9
CBK-1M 33378 | 549 400 25,2 40,6 34,3 470 0,9
M-3-5-5 2268 | 62,6 400 26,7 51,1 28,5 316 1,09
M-3-5-10 3637 87,8 400 39,7 68,1 22,6 504 1,15
BKCM-5-5-A 2564 72 400 33 554 | 25,1 355 1,1
BKCM-5-10 4041 89 400 40,8 82,0 31,2 560 1,17
BK-215 1241 24.8 400 11,4 8,3 17,5 178,8 1,48
MCK-3-5-20 1982_ 43 400 3,5 11,6 22,6 179,2 1,94
MCK-5-20 2154 553 400 4,4 10,8 240 302 2,04
C-419 - 61,3 400 26,1 50,0 | 28,5 301 1,52
MBTK-80 2290 43,5 400 18,6 39,2 26,8 326 2,2
Can truc céng
K-122 2800 | 34,8 | 300 15 110 | 22,9 | 3696 1
K-152 2500 | 32,2 300 14,8 106 229 330 0,9
K-183 6000 82 300 37,6 262 26,1 1056 2,3
K-203 1640 29.8 300 13,8 103 229 302,8 8.5
K-303 3000 | 69,6 300 32,0 188 26,1 528 1,9
K-253 5200 70,6 300 324 189 26,1 915 2,0
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THIET KE TO CHUC THI CONG

Phu luc 1 (tiép theo)
1 2 3 4 5 6 7 8 9
Cin trucvc‘)té
K-32 603,5 7,5 250 0,73 - 1,0 106 1,25
K-51 706 12,8 250 1,0 - 1,0 124.5 1,7
K-52 760 12,8 250 1,1 - 1,0 124,5 1,7
K-104 2094 16 400 1,4 - 1,0 311 1,75
Cin truc banh hoi
K-201 2149 - 400 1,42 8,8 1,2 295 2,1
E-302 1055 - 250 0,31 3,4 1,2 174 1,3
E-656 1373 - 400 1,39 39 1,2 189 1,7
K-102 1373 | 27,7 400 1,29 3,9 1,2 189 1,7
K-123 1799 | 23,5 400 1,46 7,7 1,2 247 1,8
K-252 3224 | 452 400 2,46 8,8 1,5 444 2,7
K-255 2149 32 400 2,14 10,1 1,5 295 2,1
K-401 7433 51 400 2,98 18,0 L5 817 3,0

Can truc banh xich-

E-1254 (kiéu thip) 2278 | 45,7 400 8,9 8,8 0,4 313 2,0
CKG-25 4260 | 64,2 400 8,9 7,7 0,52 471 1,9
CKG-30 4394 | 65,7 400 8,9 10,8 | 0,52 483 2,0
CKG-50 7379 90 400 13 10,8 | 0,64 811 2,3

Cin tryc - mdy dao

béanh xich
E-505 1266 23 400 3,5 4,4 0.4 1742 1,88
E-652 1266 23 400 3.5 39 0.4 1742 | 1,88
E-801 1611 | 29,6 400 4,6 4.4 04 221,7 | 195
E-1003A 1998 | 38,3 400 8,9 6,5 0,4 273,5 | 2,03
E-1004A 1998 38,3 400 8,9 6,5 04 273,5 2,03
E-1254 2278 | 40 400 8,4 7.3 0.4 3132 | 2,42
E-1252 2197 | 39,5 400 8,9 7,7 0.4 302,2 | 2,53
E-2001 4310 79,7 400 9,1 10,9 0,52 475,2 3,20
E-2005 4319 | 79,8 400 9,1 109 | 0,52 | 476,0 | 3,23
K-1001 7378 | 95,9 400 11,1 133 | 0,52 | 811,7 | 4,28
EKG-4 9500 | 250 400 29,1 348 | 0,83 |1011,0| 4,00
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Phu luc 1 (tiép theo)
1 2 3 4 5 6 7 8 9

Mady thang tai 290 24,5 | 100 11,2 - - 60,0 0,60
Maiy dao dat
E-156 577 4,25 400 1,2 - - 178 1,26
E-257 696 - 400 1,4 - - 2144 | 0,96
E-505A 1021 21,7 400 3,9 - - 247,1 2,0
E-652 1092 | 20,5 400 39 - - 264 2,1
E-1004A 2275 | 40,2 400 5,0 - - 463 2,79
E-1003A 2275 | 40,2 400 4,5 - - 463 2,79
E-1252 2368 | 40,2 400 5,0 - - 482 3,0
E-302 (banh hot) 976 11 [ 400 0,36 - - 236 1,1
E-155 (banh hoi) 586 4,9 400 0,24 - - 181 0,85
May cap
D-354 (moéc) 429 2,42 250 0,85 - - 212 1,26
D-374 (moéc) 1348 6,1 250 1,00 - - 371 1,90
D-222 (modc) 922 6,6 250 1,00 - - 253 1,93
D-213A (moéc) 2585 9,1 250 2,2 - - 711 2,63
D-468 (tu hanh) 1276 - 250 2,0 - - 351 1,94
D-357 (tu hanh) 1923 - 250 2,7 - - 592 3,0
D-392 (tu hanh) 7158 - 250 4,5 - - 1968 | 5,26
May ui
D-159 (DT-54) 362 - 250 0,80 - - 142 1,20
D-271 (C-80) 812 - 250 1,00 - - 250 1,90
D-275 (DT-140) 2100 - 250 2,00 - - 710 2,40

Gidi thich thém vé sit dung phu luc 1

1. Chi phi lam duong va d& duémg’cﬁa cdc cn truc chay trén duong ray tinh cho doan dudng
dai bang chiéu dai thanh ray (12,5m). Trong tinh todn chiéu dai dudng cdn truc phuc vu cong
trinh phai 1 bdi s6 clia cdc thanh ray nay.

DBudng clia cdn truc banh xich 1a loai dudng dét san phang, con dudng clia cin truc banh hoi
12 duong rai xi hoac dd dam, day 15cm. Chi phi 1am dudng tinh cho 10m dai.

2. Chi phi di chuyén may bing dudmg 6t6 tinh cho 10km.
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THIET KE TO CHUC THI CONG

Phu luc 2
NANG SUAT. TRUNG BINH CUA CAC MAY THI CONG PAT

Ning suit may dao (xic) trong mot ca (7h) (m“/ca)

Dung G4u ngtra Gau xap Gau day
u’(fh Céc? tl}l’rc Cip dat
gau do dat
(m%) I m | m | 1 m | m | I I | I
0.15 Vao xe tai 74 56 - 72 54 - - - -
D4 déng 93 | 70 ) 91 | 67 ] ] - -
0,30 |[Vao xe tai 156 125 86 155 123 84 154 120 80
D4 dong 195 160 10 195 154 105 192 150 100
0,50 |Vao xe tai 350 | 280 | 227 | 334 | 268 | 218 | 330 | 260 | 206
D6 déng 424 360 280 424 350 268 412 334 260
1,0 |Vao xe tai 636 540 437 - - - 630 500 400
Pé dong 815 670 560 - - - 775 636 500
2,0 |Vao xe tai 1030 | 825 668 - - - 1000 | 780 608
D4 déng 1296 | 1030 | 852 - - - 1250 | 977 780
Ning sudt may ui dat (80 sitc ngua) (m3/ca)
Dao va ddy dong dat di xa Ddy dat 1ap ho méng - San
ng Khoang cach (m) Khoang cach (m) P gi,rtlg
30 40 50 60 70 100 5 10 15 20 25 (mz)
I 482 380 | 321 | 230 { 165 | 139 [ 1850 | 1300 | 1000 | 815 | 689
11 380 | 310 | 254 | 188 | 136 | 122 | 1560 | 1100 | 840 | 690 | 578 | 2000
I | 330 | 260 | 215 | 160 | 115 98 | 1380 960 | 740 | 600 | 505

Nang suiat may cap dat (dung tich 6 + 8m3) (m>/ca)

Do va cho dat di xa

Pao dat dp nén tir bai dat xa

Khoang cach (m) Khoang cach (m)
100 200 300 400 500 100 200 300 400 500
I 468 275 194 150 123 424 246 173 133 109
I 400 237 168 130 107 370 215 152 118 96

180




PHU LUC

Phu luc 3
TAI TRONG DUNG LEN COPPHA SAN KHI PO BETONG

Chiéu day ctia san Téi trong (kG/m?)
(cm) Xe ddy Xe c6 dong co
10,16 479 508
12,70 541 660
15,24 598 718
17,78 660 780
20,32 718 838
22,88 780 900
25,40 838 958
30,50 958 1077
Ghi chii:

1. S6 liéu trén ung véi loai bétong 2400 kg/m’.

2. 86 liéu ldy tir taj lieu "Formwork for concrete structures” clia Robert L. Feurifoy, 1995,
trang 32.
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THIET KE TO CHUC THI CONG

Phuy luc 4
TAI TRONG NGANG TOI THIEU H (kG/m dai)
TAC DUNG LEN COPPHA SAN (dé thiét ké he giéng chéo)

Khi thi cong san dé chéng luc ngang cin dat he gidng chéo giita cdc cot gido, hodc dat nhing
cay chong xién doc theo mép ngoai coppha san, gidng nhu chéng coppha tudng.

Cic tai trong ngang tic dung vao cOppha san goém: tdi trong gio, luc gy ra bdi su chuyén
dich ctia xe chd betong va luc do d6 béténg.

Bang céc tai trong ngang H tac dung lén coppha san
(theo tai lieu cia ACI American Concrete Institute)

Ch‘iéu day Tiah i T.';\li trong H (kG/m.dai) téc dung tai mép san
tdm san &G, /m2) Chiéu rong san vuong goc voi huéng cta lyc (m)
(cm) 6 12 18 24 30
10 310 150 150 150 155 194
15 430 150 150 160 214 268
20 550 150 150 204 274 342
25 670 150 169 250 333 416
30 790 150 200 294 392 490
35 910 150 230 340 452 565
40 1030 150 260 384 512 640
50 1270 160 320 472 630 788
Ghi chi:

1. S&t dung loai bétong nang 2,4 tén/m°.
2. Néu diic dim san két hop, thi 14y tinh tai bing cdch noi suy theo c6t trong bing.

Vi du: Xdc dinh tdi trong ngang lén mot coppha san ddy 15cm, réng 6m, dai 30m.
Tra bang ta dugc:
Hj = 150 kG/m.d
H,, = 268 kG/m.d

He 30m

—_—

6m

———————

182




PHU LUC

Phu luc 5
AP SUAT CUA HO BETONG LEN COPPHA THANH THEO
TOC PO PO BETONG VA NHIET PO CUA HO
(kKN/m?) (dé tinh céc thanh giing ngang)

Téc do d6 betong | Nhiét d cta hé bétong °C
(m/h) 5 10 15 20 25 30 35
0,3 18,3 16,2 14,7 13,7 12,8 122 11,8
0,6 29,4 25,0 22,0 20,0 18,4 17,1 16,2
0,9 40,4 33,8 29,4 26,2 23,0 22,0 20,6
1,2 51,4 42,6 36,7 32,5 29,4 29,5 25,0
1,5 62,4 51,4 44,1 | 388 34,9 31,8 29,4
1.8 73,5 60,3 51,4 45,1 40,4 36,7 33,8
2,1 84,5 69,1 58,8 51,4 45,7 41,6 38,2
2,4 87,8 71,8 61,0 53,4 47,6 43,0 39,6
2,7 94,4 74,6 63,3 55,4 44,3 44,7 41,0
3,0 94,8 773 65,7 65,7 57,3 46,2 423
Ghi chii:

1. C6 sl dung ddm diii, nhung khong thoc ddm sau qud 1,2m so véi mat bétong.
2. b6 sut cia h6 bétong khong 16n qud 10cm.
3. Khi biét 4p sudt clia h6 bétong 1én coppha thanh, c6 thé khong ché t6¢c do dé betong.

Vidu: Tinh cdc thanh gidng ngang trong cdp coppha tuong.
e Cic thanh giéing dat cdch nhau 1,0m theo chiéu ngang va 0,6m theo chiéu cao.
Vay méi thanh giéing ngang phai chéng dd mot dién tich:
1,0 x 0,6 = 0,6m”
o Téc do d6 bétong 12 2,1 m/h
Nhiét do clia hé bétong 1a 25°C.
Vay 4p sudt ngang ciia hd bétong 1a 45,7 kKN/m>.
* Luc tic dung vao mdi thanh gidng ngang la:

0,6 x 45,7 = 27,42kN hay 2,74 tdn-luc
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Cudng do chiu kéo cta cac bulong giang

Puong kinh ngoai bulong (mm) Luc kéo cho phép (kN)
oMz 129
Ml4 17,8
Ml16 : 24,5
M18 ' 29,6
M20 38,2
M22 47,9
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Phu luc 6
TAI TRONG NGANG TOI THIEU LEN COPPHA TUONG, COPPHA COT
(dé thiét k& he day neo gising va cy chong xién)

- Nhitng tai trong ngang tic dung vuéng géc véi cppha tudong gom:
+ Tai trong gid.
+ Tai trong dp luc cia ho bétong (phu luc 5).
+ Va cic tai trong ngang khic.

- He day thép neo giéng coppha tudng bé tri d6i xiing & ca hai phia coppha tudng.

- He cay chong xién c6 thé chi cdn dat & mot phia clia coppha tudng, néu duge thiét k& dé
chiu nén va chiu kéo.

- Néu coppha tuong chi dat & mot phia, con
phia kia la dat dao dugc coi nhu 1a coppha thit -—
hai, thi cdc cay chong xién clia cGppha tudng
phéi dugc thiét k& dé chong lai 4p luc ngang
cuia bétong va cla cic luc ngang khac. Gidng ngang

- Néu cip coppha tudng duoc lién ket bing i y Chéng xién

cdc gidng ngang dé€ chéng 4p luc clia hé
bétong, thi cic cdy chong xién va cic cap day

neo giing chi chiu tai trong gié ma thoi.

- Néu cap coppha tuong khong c6 cdc gidng ngang thi he chéng xién va cdc day neo giéng
phai dugc tinh todn dé chiu dp lyc ngang clia hd bétong va nhitng ngoai luc khic.

. Tai trong ngang H Tai trong gi6 G (kG/md) khi cip gié
Chiéu cao e s dia oh h kG/m>
R toi thieu (kG/m.d) ia phuong nhu sau (kG/m®)
tudng h (m)

(theo ACI) 480 960 1200 1400
1,2 45 30 60 75 90
1,8 68 45 90 113 151
2.4 150 150 150 150 180
3,0 150 150 150 189 226
3,6 150 150 180 226 272
4,2 158 150 212 264 317
4.8 180 150 242 300 362
5.4 200 150 270 340 408
6,0 226 150 300 378 450
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Ghi chu:

1. Chiéu cao tudng nhd hon 2,4m thi cdc he giing, chéng xién ding dé dinh vi c6ppha tudng.

2. Chiéu cao tudng 16n hon 2,4m, thi sit dung cic tai trong ngang H t6i thi€u nay dé tinh toén
hé gidng chéng cSppha tudng.

3. Tai trong gi6 G 14y theo cdp gi6 dia phuong, néu 16n hon tai trong ngang H t6i thiéu nay,
thi sir dung tai trong gi6 dé tinh todn hé gidng chéng cho cOppha tudng.

4. Noi luc P trong thanh chéng xién tinh bang cong thifc:

Hxhx!
cxb

P=

v6i I = (c + b))
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Phu luc 7
CAC GIAO THEP ONG TIEU CHUAN

A. Céc cot chong diéu chinh duoc (3,0 - 4,2m)

Ban tya

Ban dé

T 140

Tdi trong cho phép P phu thudc chiéu cao cét va cdch sit dung cot
(luc ddt diing tam hay léch tém cot).

1. Dinh va chan cét khéng c6 dinh
P = (30/1), kN
2. Dinh va chan cot ¢6 dinh chic chin
P = (30/]) (L/1), kN
3. Cot chiu luc diing tam:
p = L,5(30/) (L/I), kN
4. Cot chiu lyc ngang — phai tang do 6n dinh cho cot bing giing 6ng thép hay bing vin gd.
Ghi chi: |- chiéu cao cor;

L - chi€u cao max cha cot.
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B. Gido khung phang

188
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C- Gido tru lap rap tir cic doan thép ong

Chiéu cao max 9.750

Thang gén vac dan gido

Céac doan thép ong lam gido

Rao chin
—

Van chan
Giang chéo

Cotchéo

—fr—— Giang doc

L Giang chéo

Dai (m)

1

1,5

2,0

3,0 4,0

50

6,0

Nang (kg)

2,63

3,95

5.26

7,89 10,52

13,15

15,78

Tai trong cho phép (kN) cia gido thép ong

Cu li giita céc gifing Gido ong 48 x 3 Gido ong 48 x 3,5

ngang clia gido Sng N6i chéng N6i chap N6i chéng N6i chap
1000mm 31,7 12,2 35,7 13,9
1250mm 29,2 11,6 33,1 13,0
1500mm 26,8 11,0 30,3 12,4
1800mm 240 10,2 272 11,6

Ghi clui: Kha nang chiu luc cia gido 6ng phu thudc cu li giita cdc thanh gising ngang.
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D- Tru chéng bang thép 6ng

H H_

2 u D
N nind §
*‘:40\ \ ) ofo
of 4 \-3 1=
‘c§»30 «
220 < % T | &
N | |8
=" AN I

0 02 04 06 0810 12 T
Téi trong ngang H {kN/cot) ‘“. 0
oF
‘Dd
50
g ]
0N NP
§>30
‘220
§-10 @«Q\%‘\ N
27 iRt

0o 02 04 06 0810 12
Téi trong ngang H (kN/cot)

a) Khi khéng co gié;
b) Khi cé gié.

o Tai trong cho phép P = 80kN.

Tai trong nay giim khi lyc phan b6 khong déu leén céc chan tru, hodc khi tru chiu them tai
trong ngang.

e Tai trong ding P, trong dé thi trén, dim bo chéng lat cho tru khi c6 tai trong ngang:
duong 1 - tai trong P,,;, ddm bao chéng 14t cho tru.
viing 2 - cin c6 bién phap chong 1t cho tru (gidng, ch6ng xién).
dudng 3 - khi chan tru ngam.
dudng 4 - khi chan try tra khép.
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Phu luc 8
MAY BOM BETONG
Loai mdy Mai hiéu Ning sudt (m>/h) Ap suat (bar)
Xe bom cé cdn BSF-9 90 85
Xe bom khong cin BSA - 1400 105 136

Céc tiéu chuén Ki thuat van chuyén bétong biang duong éng

4m cao: 1 bar khau néi 6ng: 0,1 bar
20m ngang: 1 bar doan 6ng mém: 3 bar
do cong 45° - 60°: 0,5bar doan chay may: 20 bar
do cong 90°: 1 bar du phong: 10% tong s6
Ghi chi. 4p sudt dau ra phai gan bing 1/4 4p suit ddu vao.
82m
Vi du: Tinh dp sudt cdan thiét dé van chuyén hé béténg bing 30m
mdy bom lén diic mot san nha dai 82m, ¢ dé cao 30m nhu trong
hinh veé.
8m

- Van chuyén di xa: %(8 +30+82) =6bar

- Van chiuyén lén cao: ix 30 =7,5bar

- 40 khau néi 6ng: 0,1 x 40 =4 bar

- 6 doan cong 90°: 1x6  =6bar

- 6ng mém: =3 bar

- Poan chay may: = 20 bar
46,5 bar

- Du phong 10%: 4,5

Ap sudt can thiét: 51,0 bar
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Thong s6 ki thuat ctia xe bom cé can

@, ’ 429m
427
425

423

419

417

Z/

1 LRI
m20191817N61514 1312111

.‘

410m
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St dung cic xe bom bétong:
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Phu luc9
MOT SO PINH MUC LAO DONG

Pinh miic lao dong ldp dat cot thép nha khung

(gitf-céng/m3 bétong)
Céch thic Duong kinh c6t thép (mm)
lap dat
16 20 22 25 26 32 36 40
Lap dat c6t thép
. —— v — v v
timg thanh roi. 42 31 3
Dat ludi cot thép
Ding ae Ny ) 08
) : 0,5 0,4
Nam
Han céc thanh . L L
c6t thép 0,35 0,37 0,39
Ghi chii: Theo tai liéu cia I. G. X6valOp, trang 154.
Pinh mitc lao dong thi cong tuong bétong cot thép
béang co gioi
Cong viéc Pinh mifc san phdm
- Lap dat va théo d& céc tdm cOppha 3,3 m2/c0ng
- Lép dat va budc c6t thép thanh roi 0,81 tdn/cong
- Lap dat va han khung c6t thép khong gian 4 chi€c/cong
- Diic bétong _ 3,3 m3/c0ng
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PHU LUC

Pinh miic lao dong ldp dat cac tim coppha

cho nha khung bétong cot thép nhiéu tang

(gifr—cc‘)ng/m3 bétong)
Dé diic cac ket cdu Pé diic cic ket cau Cc
PR “ o 2 - L, - - két cau
» bétong toan khoi vira lap vira duc toan khos diic s&
Loai c6ppha uc san
. . s R 5 . Gan mo6i
cot | didm san cot dam san
' ndi cot
T4m c6ppha thép gb
két hop:
bang van ép 4 4,3 1,6 1,8 3 1,2 2
béng van gb day 25mm 4,3 4,7 2 3,1 33 1,4 2,1
T4m cppha thép 4 4,2 2.4 2.8 2.9 1,7 2
T&m cOppha nhom 3,8 - - 2,7 - - 1,76
am c6 5 bi
Tam coppha g0 bang a5 | s | 52 | 32 | 35 | 37 28
van day 40mm
Pinh miic lao dong ché tao, ldp dat, thiao do coppha
(ngéty-cfmg/lOOm2 dién tich coppha)
Loai coppha Ché tao Lap dat Thdo d& Stra chita
Céppha gb
dang thanh 21,6 73 2,6 1,12
C6ppha gb
opPha B 20,4 7.6 2,7 0,7
dang hop
Coppha sit 75,5 6,2 3.9 0,1
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THIET KE TO CHUC THI CONG

Pinh mic lao déng dé bétong
(ng:‘iy/c(‘mg/100m3 bétong)

Cong lao dong (ngay-cong)

: , cho dich . 21 n
Thiét bi Két c4u dugc ) chuyén trong d6 | Til¢ cia
co gi6i d8 bétong cho diic hiét bi Téng c6lao | lao dong
bétong . . . .. | cong dong tht | tha cong
to chiic lai
e Ik cong %
mat bang
Moéng cot 8.0 6,5 14,5 5,1 35,2
Moéng may 10,5 9,4 19,9 72 36,2
Cantrue 1 ong 16,8 10,9 27,7 9,1 32,8
thdp
Cot 23,6 11,6 35,2 10,5 26,6
D4m san 16,8 10,9 27,7 9,1 32,8
Méng cot 9,0 - 9,0 1,3 14,5
Cin truc Moéng may 10,0 3.2 13,2 1,5 11,4
ty hanh Tudng 17,8 0,4 18,2 2,7 14,8
Cot 24,5 0,9 254 3,7 14,5
Moéng cot 13,3 2,0 15,3 3,6 28,5
) Mobng mdy 13,4 3,0 16,4 4.4 26,8
Bang tai
Tudng 15,2 2,7 17,9 4,5 25,0
Cot 17,3 2,5 19,8 4,6 23,2
May Moéng cot 11,4 10,5 21,9 10,1 46,0
b"mmbée;"“g’ Méng miy 10,2 8,6 18,8 8,3 440
phun béténg Dim san 20,8 11,2 32,0 12,7 37.8
M4y rung Moéng cot 10,7 3,7 14,4 4,8 33,2
Thaing t3i va Cot 70,0 18,0 88,0 79,2 90,0
Xe cut kit, Dim 50,0 14,0 64,0 57,6 90,0
xeria San 30,0 14,0 44,0 39,6 90,0
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MUC LUC

Loi néi ddu
Chuong 1. Thi cong dat
Bai todn 1.1: Thiét k€ thi cong dao ranh dudng 6ng
Bai todn 1.2: Chon phuong 4n thi cong dao dat ho mong
Bai todn 1.3: So sdnh cdc phuong 4n dao dat
Bai todn 1.4: Chon méy dao gdu day
Bai todn 1.5: Tinh tudng cir gb chéng vach dat ho dao
Bai todn 1.6: Tinh s6 xe tai phuc vu mot mdy dao (xic) dat
Bai todn 1.7: Du tinh gia thanh 1am dudng tam thoi phuc vu thi céng
Bai todn 1.8: Chon ddm nén dé dam gia c6 nén dat
Bai toan 1. 9 Chon dam lan d€ én chat dat dap
Bai toan 1. 10 Tinh luong nuéc ngdm tham vao hé méng
Bai todn 1.11: Ha muc nuéc ngam béng ong kim loc hay gleng loc
Bai todn 1.12: Chon bia rung dé ha coc va cir
Bai todn 1.13: Tinh d¢ chéi déng coc
Bai todn 1.14: Dao dat bang nd min
Bai todn 1.15: Tinh h¢ khung chéng vach dat
Bai todn 1.16: Xac dinh cdc thong s6 cho tudng cur
Bai todn 1.17: Tinh tudng clr ngam trong dat nén

Chuong 2. Thi cong bétong
Bai todn 2.1: Tinh nang suat mdy tron bétong
Bai todn 2.2: Chon mdy tron bétong va tinh lugng vat liu tieu thu-
Bai todn 2.3: Chon phuong tién co gi6i thi cong do bétong
Bai todn 2.4: Phan khéi dé betong cong 14y nudc
Bai todn 2.5: Phan khéi dé bétong san tiéu nang cong trinh thuy loi
Bai todn 2.6: Tinh s6 lugng mdy thang tai phuc vu dé bétong
Bai todn 2.7: Thiét k& t§ chic dic bétong khung nha nhiéu tang theo
phuong phdp day chuyén

Trang

10
13
15
16
19
20
22
23
24
27
32
33
34

36
38

42 -

43
44
47
53
57

58
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Bai todn 2.8: Thiét k& coppha ddy _ 63

Bai todn 2.9: Thiét k&€ cSppha thanh 69
Chuong 3. Thi cong lap ghép ‘

Bai todn 3.1: Chon déy cdp ‘ 76

Bai todn 3.2: Tinh don treo 79
Bai todn 3.3: Chon cin truc 1ap ghép ' 83
Bai todn 3.4: T3 chic lip ghép nha cong nghiép mot ting 93
Bai to4n 3.5: Chon phuong 4n 1ap ghép nha cong nghiép mot ting 98
Bai todn 3.6: T8 chic lip ghép nha cong nghiép nhicu tang 104

Chuong 4. Hiéu qua kinh té

Bai todn 4.1: Chon mdy dao dat giu don 112
Bai todn 4.2: Chon phuong 4n thi cong ho méng 113
Bai todn 4.3: Chon gian gido hoan thién 117
Bai to4n 4.4: Chon cén truc lap ghép nha & 118
Bai todn 4.5: Chon cin truc lap ghép nha cong nghiép 125
Bai todn 4.6: K&t hop giai phdp cau tao va giai phap thi cong 131

Chuong 5. Pién, nudc, mat bang tién d¢ thi cong

Bii toan 5.1: Thiét k&€ mang dudng 6ng cip nudc thi cong 137
Bai todn 5.2: Thiét k&€ mang dién thi cong 139
Bai todn 5.3: Lap mat bing thi cong _ 142
Bai todn 5.4: Lap tién do thi cong theo so do mang 145

Chuong 6. Mot mau d6 4n thiét ké to chirc thi cong

D& tai: thi€t k€ t6 chitc thi cong mot tiéu khu nha & 152
1. Nhiém vu thiét k& 152
2. Tim hiéu vé dia diém xay dung 152
3. Tim hiéu dac diém cong trudng 153
4. Tim hiéu c4u tao nha 154
5. Du todn xdy lap ' 154
6. T6 chiic thi cong 155
7. Céc bién phép thi cong chi yéu 157
8. Chon mdy dao dat 158
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9. Tinh s6 xe tai dé chd vat liéu khi thi cong méng

10.
11
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

Phul

Tinh s6 xe tai van chuyén céc csu kién bétong
Chon cén truc thip

Tinh cong lao dong xay ldp mot nha
Tinh s6 nha tam phuc vu doi song
Tinh dién tich nha kho

Tinh nhu cdu vé lan trai

Tinh nhu ciu vé nuéc

Tinh nhu cdu vé dién

Nhu cdu vé xe mdy thi cong (bang 6.5)
Cac chi tiéu kinh t€ ki thuat

Bang phan bs von ddu tu xay lap

. Ti€n d0 thi cong

uc

159
160
161
163
165
165
166
167
168
169
170
171
173

177
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THIET KE TO CHUC THI CONG P

Chiu trdch nhiém xudt bdn:
TRINH XUAN SON

~

Bién tdp: NGUYEN THU DUNG
Ché bdn: TRAN KIM ANH
Sita bdnin:  NGUYEN THU DUNG
Vébia: vU BINH MINH

In 300 cudn khé 19 x 27cm tai Xudng in Nha xudt ban Xay dung. Gidy chap nhan dang ki
k& hoach xuit ban s& 46-2011/CXB/849-01/XD ngay 5/01/2011. Quyét dinh xuat ban s6
117/QD-XBXD ngay 13/4/2011. In xong va nop luu chiéu thang 4/2011.

200




