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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).
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Bang 1.3. Tién do thi cong dao ranh duong ong

) Khéi |Nang M’a Tpol ’ S6 ngay lam viéc
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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



THIET KE TO CHUC THI CONG

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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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

66



CHUGNG 2 - THI CONG BETONG

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
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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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