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CHUONG 1

THI CONG DAT

3ai toan 1:
Thiét ké thi cong dao ranh dudng éng

Tinh khéi legng cong tac 46t khi dbo mot ranh dii 700 m dé dpt
Judng ong bétong cdt thép, dudng kinh 1m. Déy ranh rong 2m, db sau
anh tiy theo trdc doc (hinh 1-1)

*k %

Tinh kh&i luong dat dao cia ting doan ranh dudng 6ng theo cdng
thic gan ding:
F1 + F2
2

V= .L

F,, Fy - dién tich hai mit cét ngang mét doan ranh.
L - khoang cich giia hai mat cdt trén.

Lap bang tinh todn khdi lugng dit dao (Béng 1)
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TRAC DOC TUYEN PUONG ONG

Hinh 1.1

TRAC NGANG

Béng 1

Chidu cac

Digntich | Fi+F. | Khodng cach | Khéi uong
mSc | ti§tdiénh | tiét dién F 2 gitra cac ti€t | d&tV (m?)
(m) (m?) dién L (m)
0 2 6.68
7,17 100 717
1 2,2 7.65
10,48 100 1048
2 32 13,3
15,4 40 615
2+ 40 3,84 17,5
14,75 60 885
3 3 12
16,1 100 1610
4 42 202
22,15 100 2215
5 47 24,1
23,35 100 2335
6 45 226
23,35 100 2335
7 47 24,1
Téng cong - 11760




Khi dao ranh dé lai Idp ddt bao vé nén, day 20cm véi khéi lugng:

700 .2 0,2 = 280 m°
Thé tich chiém bdi 6ng bétong c6t thép dudng kinh 1m la:

2 .
3,14. 17 200 = 550 m®

4

Khéi lugng dit d€ 14p ranh véi hé s8 tdi cubi cung K, = 1,03, quy
vé trang thai ddt nguyén thé, la:

11760 - 550 _ 11000 o3

1,03

Khéi lugng dat du thia la:
11700 - 10900 = 860 m>

Bang tém tat cdc khéi lugng cong tdc dit (quy vé trang thdi dat
~ nguyén thd) '

Bang 2
Khéi uong dat Knhoi lugng hét Khéi lugng dat Khdi luong dat
dao bing may |iop dat bdo vé nén 18p ranh thira mang di xa
dé
L |
11480 m® ! 280 m* 10900 m® 869 m*

Tién d6 thi cong dao ranh dudng éng (Bang 3)

.

Bang 3
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Bai toant:
Chon phuong én thi céng dao dét hé méng

Dao mot hd moéng cé kich thude 40 x 50m, séu 2m, trong dét cép
II1. Dét dio sé béc lén xe tdi dem ra ngogi thanh d6 .

Ot  Chi c6 th& thue dugc mét mdy dao, mang ghu ngiza 0, 5 m3, glu
day 0,5 m®, gbu x8p 0.5 m® vdi gia thue 1120 ddng/ ca. Méy déo c6 3
cdng nhan phuc vu. (7 I

Néu diao dét thi cong thi cin thué bang tdi d€ boc dt dao tir dudi
h& méng 1én xe tdi, gid thué bang tdi la 210 ddng/ ca.

Tinh xem phuong Gn thi cong nao cé lgi.

* *x *

M4y dao ghu ngida ding lam viéc dudi ddy h6 méng nén phai lém
dudng cho xe mdy l1én xuéng hé. Khéi lugng dao dudng khodng 100m®.
Con dudng nay roi cing phai l4p lai.

Dung gau x4p va giu day thi khéng cin lam dudng cho xe, mdy
lén xuéng.

Nang suit mdy dao néu trong Phy luc 2.
a) Truong hop dung ghu ngia:
Khéi lugng 4t h6 méng 1a: 40 x 50 x 2 = 4000 m°
Ning sudt mot ca mdy la: 280 mYca »
DAt tif trén by d6 xubng 14p hé, theo dinh mdc 1a 5,5 m® cho mét

cdng. Vay mat — 100 _ 18 cong ldp dudng. T{én chi vao viéc ldp dudng

l1én xudng clia xe may la:
14 x 18 = 252 dong
Thoi gian hoan thanh coéng tac dat la:
4000 + 100

280
Gia tien dao 1 m® dat la:

+1=16ca

10

252, 1120x 15 _

100 4000

= 6,86 dong

S6 cong lao dong dé dao 1 m? dat la:

15.3+18 _ 4016 cong/m3

4000
b) Trudng hgp dung gau xdp

& Nang suit méi ca: 200 m3/ ca

Thoi gian cong tac: 4000 _ 20 ca
200
Gia tien dao 1m? dat:
Jorges 1120,00.20 _ 5 g0

4000
S6 cong lao dong dé dao 1m?> d4t la:

3.20 0,015 cong/m

4000
c) Truong hgp dung gau day
Ning suit méi ca: 192 m3

Thai gian cong tic: 4000 _ 2] ca

192
Gi4 tien dao 1m° d4t:

112021 _ 59 gong
4000

S5 cong lao dong dé dao 1m° dat la:

11




Néu y&u t& thdi gian khong phai 1a quyét dinh thi phudng 4n dao
kinh t& nhAat.
dao mang gau x4dp la phuong én
3 21 = 0.0158 cong /m . , hé méng bing mdy

o Bai toan 3:
eng et h? i con So sanh cac phuong an dao dat
¢ Ningsufit: 4 m / cong

] i - 10m va @6 dét di xa bdng
Dao mot h6 méng (xem hinh 1-2) sau :
hu g: ggr gé? 3:: fj ":;110 B0 GRo a8t vA mot bang tit phuc vy vén xe 6tb tdi. Chon mdt trong céc phu’dng“an thi cong ;au.
chuy | ’
G t chi ay dao gau ngua
Né&u dinh dao h6 méng trong 20 ca (nhu thi cdng cd gidi) thi can 1- Dao hét chidu séu béng may g

c6 5 t8 thg, tuc 50 ngusi dao dat va 5 bang tai. 9. Dao hét chidu sau bing may dao gau day
Chi phi dao d4t gom: =

3- Do lop trén, sdu 5 m, bling gbu ngua, con ldp dudi dao bdng
Tién cong tra cong nhan: 14 déng . 1000 = 14.000 dong .

gou day. —
Tién thué bang tai: 210 dong . 5. 20 = 21.000 dong T T T T T TR
Gi4 tien dao 1 m3 dat: = =
= 4 g £
14000 + 21000 = 8,7 dong = = B hd
4000 = 3
S6 cong lao dong d€ dao 1m3 dat: = _ = .
1 3 —""I"I““'I""‘I"",' v
~ = 0,25 cong/m , A
4 Pat mat
Béng chi tiéu cdc phuong an dao he méng Y - —~ g
Bing 4 ; Pat thit Py oz
] . . E -
Phuong an thi cdng |  Thoi gian thi Gia tign Cong lao dong Pat cat »
cong (ngay) R
1 m” dat dao 100m R
Dao biing gau ngda 16 6,86 0,016 - '
112m
Dao béng gau x&p 20 56 0,015 I
Dao bang gau day 21 - 59 0,0158
Hinh 1- 2
Dao bang thu cong 20 8,7 0,25

13
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Thé tich 16p 5m trén, gom cd dat mat cé ldn cé rac (d6t cap I1I)
la 38.000 m® :

Thé tich lop dét bén d 261 (d6t cat thusc chp I) la 27.000 m3,

Né&u diing gu ngda thi phai lam dudng lén xuéng hé cho may dao
va xe tai.

Khéi lugng dao dudsng trong phuong an 1 1a 3600 m3
Khéi lugng dao dudsng trong phuong 4n 3 1a 900 m3

G day khéi lugng 44t dao kha 16n, vay chon loai gau dung tich

im3.

So sdnh cdc phuong 4n thi cong dya trén ba y&u t6: thdi gian, gia
thanh va cong lao dong.

Khéng xét vin dé van chuyén d4t dao di xa bling xe tai, vi gia
thanh va cong van chuyén trong cd ba phuong 4n déu gan bing nhau.
a) Phuong dn thw nhit

Khéi lugng 16p dat cap 111 6 tang trén la:
38000 + 900 = 38900 m’

Khdi lugng 16p d4t cip I & tang dudi la:
27000 + 2700 = 29700 m®

S6 ca may dao gau ngda:

38900, 29700  _ isg ey

59.8.0,85 72.8.0,85
Mbi may dao c6 3 cong nhan phuc vy

S6 cong lao dong:
158 x 3 = 474 cong
Tien thué mdy dao:
2790 x 158 = 440.820 dong

14

e

Khéi luong d&t dudng 1én xubng cing l')héi’ diang bto'dé vag
chuyén di, roi lai van chuyén dat vé d€ ldp. Néu 13y nang sudt xe Ot
1a 50 m?/ ca thi:

S6 ca van chuyén d4t lam dudng lén xudng la:

2% 3600 _ 144 ca
50
S6 cong ldi xe la: 144 cOng
Né&u nang sult mdy di 18p ranh dudng lén xuéng la 450 m3/ca,
thi: ,
S6 ca mdy ui la:
3600
450
Tien thué mdy di la:
1200 x 8 = 7600 ddng

Gi4 thue xe 6t6 tdi 48 van chilyén d&t 12 4,5 dong cho 1 tén-km,
tuc 7,4 dong cho 1m3 /km; thi gi4 tién a6 ddt di xa 2 km la:

7.4 x 3600 x 2 = 53.000 dong

= 8ca

Gia téng cdng:
440.820 + 7.600 + 53.000 = 501.420 dong
Néu st dung 2 méy ddo 48 thi cong h§ mong thi thdi gian thi
cong la:
158

192 + 8 = 87 ngay
2

_S6 cong lao dong:
474 + 144 + 8 = 624 cOng

15




b) Phuong dan thi hai.

Khoi lugng dat dao la:
38000 + 27000 = 65.000 m"
S6 ca mdy dao gau day:
65000 _ 19y cq
50.8.0,85

Tién thué may dao:
2790 x 191 = 532.890 déng

Theoi gian thi cong: 191 95,5 ngay

2
S6 céng lao dong:
191 x 3 = 573 coéng
c) Phuong dn thit ba
S6 ca may céin thiét
38900 + 27000
59.8.0,85 50.8.0,85

= 177 ca méy

S6 cong lao ddng dao dat: 177 x 3 = 531 cong
S6 cong li xe chd dat rdnh dudng lén xubng la:

2 x 900
50

= 36 ca = 36 cong
S6 ca may ui lap dat la:

900
450

= 2 ca mdy

16

’.I‘i‘én thué mdy dao:

2790 x 177 =  493.830 déng
Tien thué mdy ui:
1200 x 2 = 2.400 dong

" Tien thué otd tai 14y la:  53.000 dong
Téng cong: 549.230 dong
Thai gian thi cong:
17T 4 2
2
S6 cong lao dong:
531 + 36 + 2= 569 cong

= 90,5 ngay

Bang téng k&t so sdnh
Bing 5
Phuong an 1 2 3
Thoi gian thi cdng 87 95,5 90,5
S6 cong lao dong 624 573 569
Gié thanh 501.420 532.890 549.230

s A S A

Vay phuong 4n thd nhét ddng dugce chon.
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Bai toan 4:
Chon méy dao dit gau day
Chon mét may dao gtu day dé dao mét con kénh cé kich thudc:

b = 6,0m; h = 4,5m; méi déc m = 1,5 va dao theo so do nhu sau
(hinh 1-3)

D@t thubc loai sét pha cat

Hinh 1-3

Ta chon may dao gau day theo nhing didu kién sau:

_ Ban kinh dao dét 16n nhét: Rgs, = mh + 0,5b + mgh + 0,5¢
- Bén kinh d6 d4t 16n nhat: Rgs = 0,5c + m3 hqa + bge

- DO sau dao d4t 16n nhat: Hgazo = h

- Chitu cao d6 dit 16n nhdt: Hyg = h ge + (0,5 + 1,0)

Mub6n xac dinh cac théng s6 ky thuat cia m4dy dao ghu day, can
phai tinh chiéu rong mat trén (bge) cia dé, véi didu kién la khéi lugng
ctia hai con dé (k€ ci hé s6 d4t toi k,) bang khéi lugng hé dio.

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

18

"9Vge = Vko = 57.4 . 1,15 = 66 m* m.dai
Vga = 33 m®/m.dai
Dién tich tiét dién ngang con dé la:
Fae = 33 m”
Chieu rong méat trén cia dé la:

Fae

bdé——-—md hde —-10 32“‘71!1]

3,2

C:ic dieu kién thi cong bing gau day:

Rdéo >m;h+05b+myh+05c=05.45+05. 6 +
+15.45+05.50=145m

Rag = 0,5¢c + m3hgs + bge = 0,5.5,0 + 1,0.3,2 + 7,1 = 12,8m

Hgao =2 h = 4,5m

Hgs = hge + 1,0 = 4.2m

Theo nhing dieu kién trén, ta chon may dao gau day E-801, dung
tich gau 0,75 m>, tay cAn dai 14,0m (xem béng 6).

V@i géc dbc cua can la 45° thi cdc tinh ning ky thuat cia mdy
dao d6 la:
Raso = 15,1m > 14,5m
Rgs = 13,5m > 12,8m
Hazo = 7,0m > 4.5m
Hys = 4,9m > 4.2m

19
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Tinh coc:

- Méi coc chiu dp luc cua van lat c6 bé mat s = Hl, nhu vay tai
trong lén coc tang tu:

qy = p1 ! = 400 . 1,5 = 600 kG/m
tdi gy = pa 1 = 1600 . 1,5 = 2400 kG'm

M6-men udn I6n nhit tai diém ngam cia coc trong d4t. Muén
tinh m6-men nay ta phan biéu d6 tai trong hinh thang ra 1am hai phan:
phan hinh ch@ nhat c6 hgp lyc q; H, dat tai diém gida chiéu cao H;
phan hinh tam gidc cé hgp luc (qy - q;) H/2, dat & doan 2/3 H, tinh ti
dinh coc.

Mpas = @ H(H /2 + a) + (qg - q)) (H/2)(H/3 + a) =
= 600 . 1,8 (1,8/2 + 0,2) + (2400 - 600)(1,8/2)(1,8/3 + 0,2) =
= 2480 kG.m

Mé-men khang cia ti€t dién coc phai la:

Max — 2480. 102
R 150

DéGi véi tigt dién tron c6 dudng kinh D:
3
W, =W, =0,1D
Vay: 0,1 D3 = 1650

W= = 1650 cm

Rit ra: D = 3V16500cm = 25,5 cm
Dudng kinh cay gb phai 1a D = 26 cm.
Tinh van lat:

T4&m vdn ngang dudi cing chiu tai 16n nhat. Tai trong phan bd
dau tidc dung lén tdm vdn nay bang:

Tinh todn giéng nhu trén, thi thiy chitu cfay tdm vin ngang
khong dugc nhé hon 4,3 cm.

22

Bai toan 6:

?/ Tinh s6 xe tai phuc vu mot may dao (xuc) dat.

Tinh s6 lugng xe ben chd dét, trong tdi 3,5 tdn, phuc vu mot may
déo dét géu day, dung tich gbu 0 5m3; khodng céch van chuyén dét la
4km,; t8c dp xe la 19 km/h. Ning subt mdy dao khi d6 ddt vao xe tdi
Nye = 30m3/h.

k ¥ ¥
Cédc cong thdc tinh toan:
S8 lugng xe ben (m) tinh bing cong thic:

T

m=__ (1)
teh
T - thdi gian mot chuyé&n xe, tinh bang phiit, xdc dinh nhu sau:
T=Tch+tdv+td+tq (2)
trong d6:

tcn - thoi gian chdt hang lén xe

tav — thdi gian di vé cia xe

tq — thoi gian dé hang khoi xe = 1 phit
ty - thai gian quay xe = 2 phit.

Thdi gian chat hang 1én xe t, phuy thudc vao s6 gau dat (n) 48
day mot xe tai:

n= L (3)
v.e. K
g =22 Kb g_a g (4)
N ; f:b’,]':'; ’

trong 46:
Q -trong tai xe (tdn)
y - dung trong dét & trang thai nguyén thé (tdn/m?).

23
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e - dung tich hinh hoc cua gau dao (m%)
q - dung tich xe tai (m?) tinh theo d4t nguyén thé va sO gau chin.
K., - hé s6 chua d4t tdi cia gau.

Thai gian di vé ta, cia xe tinh bang cong thuc:

- tgy = 22 . 60 (5)
v
~ L - doan dudng van chuyén (km)

v - téc d6 xe (km/h); cé thé 1dy toc do chd hang bang tdc d) xe
vé khéong hang.

Thoi gian dd hang (tg) va thdi gian quay xe (tg) phu thudc vao
dieu kién thi cong.

Sy k&t hgp 1am viéc gida mdy dao d4t va cdc xe chd dit co thé
biéu dién bang d6 thi (hinh 1-5)

Noi chat ———— =
hang
1
Noi do
hang it T 5
+
r‘_ Lop—je—ly —€ = »e— Ly, -

cé hang khéng hang

Hinh 1-5: Db thi vdn déng ciia cdc xe tdi.
1. xe thu nhit; 2. xe thy hai; 3. xe thd ba.

Né&u s6 lugng xe tai (m) tinh ra la con s6 nguyén, cé nghia la hic

chit hang xong cho chiéc xe cudi cing va lic bt dau chat hang cho

chiéc xe dau tién vita trd vé tring lam mét, & diém D trén d6 thij.

24

N&u db thi c6 khoang hd (ty), cé nghia la thdi gian d6 may dao
ding rbi, vi s6 lugng xe tai nho hon con s& tinh bdi céng thuc (1).
Poan t, 6 bén phai diém D, la thoi gian dung dgi ciia xe tai, khi s6
lugng xe tai l6n hon con s cho bdi cong thdc (1).

Trudng hop may dao d6 mot phan 44t dao 18n xe tai dé chd di xa,
va d6 phan dat con lai thanh déng lén b h& dao, & danh sau nay lap
hé méng, thi s lugng xe tai can thiét tinh bing cong thic:

my = (6)
ten .
hé s6 u tinh bang cong thic: \/‘;ﬂ:
— K { = i )
U= T K M‘ﬂ;-kf x;ﬁ
4 ({ _ N'aTeC'!
N Vv, —_ i 3
vdi: =_1 ; P = 4 \/q;ﬁ
Nxe ’ Vxe

Ng - nang suit mdy dao khi 48 A4t thanh d8ng, m’/h.
N,e — nang sudt mdy dao khi 46 d4t vao xe tai.
Vg4 - lugng d4t ma mdy dao 46 thanh déng, m.
V,e — lugng ddt ma mdy dao dd vao xe tai.
Giai bai todn nay, 4p dung céc cong thic >(1) - (b), f;a c6:
n=__ 3% 505 14y1a5 gau. (3 /
1,6.0,5.0,87
& day: dung trong ddt y = 1,6 t&n/m3.
hé s6 chita dat toi Ko, = 0,85.
Dung tich chia cia xe ben: [
q=n.e.Kp= 5. 05 087 =218 m’
Thoi gian chit mot xe tai dat:

25




_ 2,18

ten = == 60 = 4,36, l4y la 4 phiit.
30‘1 X : v
Thoi gian di ve: "Xt
tae = -4 = 25 phut
19

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

_ 32

m = 8 xe

—

g

Vg = 50% va V,, = 50%.
Nang sudt mdy dao khi d6 d4t thanh dong: Ng = 50m3/h.
Nang sudlt mdy dao khi d8 dit vao xe: Nye = 30m3/h.

@ .
ml=l,__K__=g —‘30 = 5 xe "/G \l
tth p+K 4 |50 50 W

30 50

50 © 30

MVdi\nhIIng két qua tinh todn, c6 thé vé db thi van ddng cua cac
:2:3 tahl (hinh 1-6), trong 46 thai gian chit hang lén 5 xe mét: 5 x 4 =
phit, con lai 12 phiit truéc khi chigc xe dau tie 3 vé i
\ it, C : tién trg ve, 5 ma
dao d6 dat thanh dong. O Khido méy

Trong 20 phit 46 dat vao xe tdi, mdy dao lam dugc

30.2% _ 10m®, con trong 12 phit 48 dat thanh a
50 phi t thanh d6ng, may dao lam

12 : Vv
duge: 50 . 2% = 10m3 ay la: ¢ ‘
¢ 50 10m”. Nhu vay 1a: 4 - 1; phu hgp véi dau de cho.

xe

2

L te=3 4=20 La=92-20=12
R e At Sulin Y
N ~ ~ N
N N A ~
15 238 e N5
AN AN AY N
N [N ~ N
\ AN “
N ~ N
\ A N
AN A Y
\ ~
A Y
Y
Y
|l t, =125 =125
- . oot ta, = 12.5
tg +t =3
T =32

Hinh 1-6: Db thi vdn déng cia cdc xe 6 16 tdi.
Bai toan 7.
Du tinh gia thanh lam dudng tam théi phuc vu thi cong.

Tinh gia thanh vén téi 1 tén - km dét dé tir cong truong khai
théc dén cong trudng san lip, bing mot dudng xe & td tam thoi, dai
5km. Phuzong tién v@n tdi gdbm 8 xe tdi, trong tdai méi xe 1a 9 tdn.

Héng ngay méi xe chay 12 chuyén.
Thoi gian khai thac con dudng la 6 nam.
: * % %
Udc tinh gia méi km dudng tam thdi khoang: 900 tri¢u déng.
Vén dau tu 1am 5km dudng la:
E = 900 x 5 = 4500 trigu
Thoi gian khai thiac dudng trong 6 nam, tic la:
T = 300 x 6 = 1800 ngay lam viéc.
~ Tién bdo quan, sita chda dudng chiém khodng 18% von ban dau,
vay mbi ngay can chi:
. = 4500 0,18
1800

= 0,45 triéu/ngay
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N . . .. 3i toan 8.
Tién nhién liéu, ddu ma: Bai toa

b = 1,95 triéu ' . Chon dam chay dé dam gia co nén dat.
Tién swa chita, bao quan xe mdy: ‘ | Ngudi ta dy dinh dam len gia cuong dét déy ho mong trude khi

x&y dung cong trinh (hinh 1-7). Yéu cu tinh toén ché dd dam chay

°= 476 triéu 3 . 2 . 2 2 P
sao cho dat dam (sét pha cat nhe) khong bi phd hoai dudi céc nhat

Tién lugng cong nhan va nhan vién phuc vy:

dam.

d = 6,3 triéu
Chi phi tdng cong cho viéc khai thdc con dudng hang ngay:
H=a+b+c+d=2045+ 1,95+ 4,6 + 6,3 = 13,3 tridu/ngay.
Chi phi b6c dit d4 lén xe tai:

B = 9,6 trigu/ngay. L '
Sau thoi gian khai thdc c6 thé chuyén nhugng lai con dubng dé

cho mét don vi sédn xuét khdc c6 nhu céu, va thu hdi dude (0,1-0,2)E,
von lam dudng ban dau.
Chi phi cho viéc van chuyén hfmg ngay. Hinh 1-7: Gia c& nén bdng dim chlly.
C= E +H+B= 0.9 x 4500 + 13,3+ 9,6 = 25 15 trleu Dua trén cd sé Iy thuy&t va thuc nghiém ngudi ta dua ra nhing
T 1800 ’ cong thitc vé cic thong s6 dam chay nhu sau:

Né&u 1dy - hé s6 sd dung trong tdi xe 9 tdn la k; = 0,8. Canh (a) cia tdm dam chay dang hinh vudng xdc dmh b&ng cong

- he s6 st dung khéng didu hoa con dudng hang ngay la thdc: -

— . 2 —
ky = 1,2. Ao 3[3QBk-3K -2)
Khéi lugng van chuyén hang ngay la: ’ 0,7.7.(k—-1)
Q=12 x 9 tdn x 8 xe X 0,8 x 12 chuy&n x 5km Q - Trong lugng tdm chay (kg).
. 3
= 4147 tdn-km. v - Dung trong dat dam (kg/cm”).
Gia 1 tdn-km van chuyén la: k — he s6 hoi gia cia nhat dam (k = 0,25).
' Chieu day (h) 16p dét dugc dam:
G=E=2515—-006trleuhay feu cay P :
Q 4147 h = 0,7a
= 6000 dong/tdn-km. ‘ Chieu cao chay roi:
29
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E - mo6-duyn bién dang cia dat dam (kG/cm?)
E = 150 - 200 kG/cm® d6i voi dat roi.
E = 200 kG/cm? d6i véi d4t dinh.

Ogh — cudng A6 gidi han cua dat (kg/cmz), dé cd c4u d4t khéng bj
pha hoai khi dam. ‘

Biang 7
Loai aét o (kG/cm?) .,
Dét dinh it (Cat pha sét nhe) 5-8/
Dét dinh trung binh (Cat pha sét trung binh) 8-11
D&t dinh nhidu (Sét pha cat chic) 11 — 16
DAt rét dinh (Sét) 16 - 20

Ghi chii: Dam chby diing dugc cho moi logi d6t (dinh va roi), dat
sét khd dong cuc, dat dé séi.

Vidy: Cho Q = 3000 kg; y = 0,002 kg/cm?, k = 0,25
ogh = 8kG/em™; E = 150 kG/cm®.
Canh cua tdm chay hinh vuéng:

ke

a=3\/3.3000(5.o,25—3.6?2_5’—2)z 180cm

0,7.0,002. (0,25 - 1)
Chieu day 18p dat dugc dam:
h=0,7.18=130cm.

30

Chiéu cao chay roi:

_8%.130.180° _
2..3000. 150

H = 3m

Bai toan 9.

Chon dam lan dé lén chat dat dép
Chon cdc théng s6 cia dém lan mat nhén ding dé€ dam len dét
sét pha cat chéc cé:
Do &m ty nhién W = 15%
" Do &m thich hgp cho viéc dam lén W, = 18%.

Dung trong khd Yo = 1,6T/im3

Chieu day lop dét rai hy = 20cm.
Cudng d gidi han cia ddt dé co cdu ddt khong bi pha hoai khi
dam len (theo bang 7): Ogh = 14kGlem?.
Mo-duyn bién dang cia dét dink  E = 200 kG/cm?.
*x % %

Do dat ddp khd, mu6n ning cao hiéu qua dam chat dat phai tudi
&m dat cho dat téi 46 &m thich hgp cho viéc dam len.

Cong thuc tinh lugng nuée tudi &m cho 1m® dst 1a:
- 7e Wo — W) \‘\h | J
Yn - 100 é

N

vn - dung trong cia nuéc = 1 T/m3.
N L618-15) _ 438
1.100 100

Céng thém vao lugng nudc nay mot lugng nudc phong hao hut
khi van chuyén dit, tiy theo thdi ti€t Iic thi cong.

hay 48 l/m3.
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Chie
nghiém:’

u day l6p dat rai t5t nhat xac dinh bang cong thic thuc

hy=a W VR  (chi4pdung khi W < Wo).

o
Déi voi dat dinh a = 0,28.
Péi vdi dat roi o = 0,35.
R - béan kinh &ng lan (cm)
q - 4p suit tuyén tinh cla &ng lan 1én dat (kG/cm).

Cho biét ban kinh 6ng lin R = 80 cm va chieu day 16p d4t rai

!lQ_i 20cm; vay: o
20 =0,28.1. v80.q

Riit ra} q = 68 kG/cm.

Ung suét t8i da opay ma dam lan tac dung lén mat d4t xdc dinh

bang cong thuc:

Ung sufit Oy naty khong dudc 16n hon cudng 6 gidi han oy, cua

dst dam (xem bang 7).
Chieu dai 6ng lan lay la:
b=11D= 1,1 X 160 = 176 cm
D - dudng kinh 6ng lan.

Trong lugng 6ng lan:
" Q=q.b=68x176=11900kg. ¥
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Bai toan 10.
Tinh lugng nudc ngam tham vao hé méng.

DéE giz kho ho dao ndm trong dét c6 nude ngbm trong thii gian
thi cong mong, ngudi ta dp dung phuwong phép hiit nwéc thém 16 thién,
tizc dao ranh théu nudc bao quanh day hé va dén nudc tham dén giéng
bom.

Yéu céu tinh leu lwong nude thém vio hé méng. (Hinh 1-8)

_ [aE_ [68.200 _ 15 5xGlem” < ogn .- (¥ ]z“};;,, ‘
=\~ V80 |

OO\ F O
——————— e\ MNNV_ [ __ —_

H=6 V__-—-'

QS " LS

1 T = 30m

R TQI' . |

' KKK SKARIRBBAEAARNK
Lép dsit khong thém

Hink 1-8
L 3 3

=

- Dién tich ddy h6 méng: F = 20 X 76m = 152 m?2

- D9 sau ddy h6 méng so v&i myc nudc ngam (MNN): H = 6m
- D¢ sau t¥ myc nuéc ngdm dén 16p d4t khong thdm: T = 30m
- He s6 thdm cia d4t nén: k = 10m/ngay dem.

¢ Luu lu(_mg' nudc th&m khong 4p lyc Q, tinh bling cOng thic:

2
1,36k
Q, = 13Ok H
A+R
A

A - bdn kinh biéu ki&n cda hé méng:

lg
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A=\'£=\/l—_5.7= 7m
T T

R - bdn kinh anh huéng:
R=2HVH . k =2.6V6.10 = 92m

Vay:
Qo —_ 1,36.10.36 = 490 = 430 ms/ngéy dem’ hay
7T+92 1,14
lg 7

= 18m°/h.
® Luu lugng nuéc thdm 4p luc Q;: 2
A -
Q=k.F.H = [(. b 1"

k; — h¢ s6 théfm &p lyc trén 1m? dién tich ddy méng cho mdi mét
*0t nudc, tiy theo loai dat.

W

£4t nhd hat ky = 0,16 m /h.
Cét trung binh =024 m°/h
Cét to hat =:0,30 m/h
. S6i cuoiql:in cit = 0,3_5mslh.

Q; =0,16. 152 .5 = 146 m/h.
. @ Luu lugng nudc mua Qp,:

Q, =F-h-m 3
24

h - lugng nuéc mua trung binh hang ngay trong maa mua (m)

m — h¢ s8 tinh thém lugng nu6c mua trén be mat chay quanh hé

moéng, gida ranh thAu nudc hoic con trach d4dp ngan nuéc mat, d&n
mép h6 méng: m = 1 + 1,5.

152.0,05. 1,2
Qp= ——— %
24
6 day ldy: h = 0,05 m/ngay va m = 1,2.

=3,5m7h -

34

® Luu lugng nudc chdy vao hé méng:
Q=Q,+ Q) + Qp =18 + 146 + 3,5 =~ 168m°/h.

Chon mdy bom va s6 lugng mdy bom c6 &d .nang suit 4¢€ gii kho
h6 méng. :

Bai toan 11.
Ha muc nudc ngdm biing 6ng kim loc hay giéng loc.

Kich thuéc migng ho méng 50 x 20m; do stu dén idp dat khong
th&m T = 30m, hé s& thém k = 10m/ngay dém; d8 séu ha muc nude
ngdm & giiza h6 méng S, = 6m (Hinh 1-9)

O |
s, s Q
v H
L \ g R N Ta
______ I T | |

'0'0'0'0'0'0'0'0'0'0'0v"""""v""""""‘
Lép d4t khong th&m
Hinh 1-9: So db tinh lugng nuvc ngim tham vao giéng loc.
Yéu cau: Tinh s6 lugng giéng loc ha mue nude ngam choh6méng.
*k¥%
D¢ sau ha thdp myc nuéc trong gi€ng khoan la:
S=8,+2=8m
D¢ sdu cia gi&€ng khong hoan chinh nay la:
H=8S + pgm =8+ 7= 15m
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~ Bén kinh bidu kién cia h6 méng:

A= /50><20= 18m
. T

Bdn kinh anh hudng:
R=2SVH .k = 2.8V15.10 = 196m

- Lugng nuéc thAm khong-ap lyc:
_1,36K2H - S)S _1,36.102.15-8).8 _

Q A+R | 18+ 196
g™ € 18

= 2393,6 _ 2393,6 _ 2236 m3/ngéy dem.
1g11,89 1,07
- Lugng nuéc th&m c6 4p lyc tinh béing cong thic:

2,728, tk

A+R
lg

Q!,

At
2

& day chieu day 16p a4t chia nudc dudi ddy giéng rdt 16n, vay
phai xdc dinh vang 4nh hudng, nghia 1 ving sau bang chiéu day T,
ciia 16p d4t c6 kha ning cung cip nudc cho giéng. Tri s6 T, nay xdc

dinh theo bang 8:

Bang 8
So
- 0,2 0.3 0,5 08 1,0
H
T
— 1,3 1.5 1.7 1,85 20
H

36

2 S
Jday — =

= =0,4,vay T,=15.1,6 =24m
H o

6
15
t=24-15=9m

Q=272.6.9.10_ 14688 _ 14688 _ 1004 130y dem.
18+ 196 1g1585 12  —— -
9

18 -2
2

- Luu lugng téng cong:
Q= Q + Q" = 2236 + 1224 = 3460 m*/ngay dem.

S6 lugng &ng kim loc hay gi&ng loc cAn thiét d€ hit luu lugng
nudc thim Q vao h§ méng, &n dinh bing cdng thic:

Ig

2=2 m
q

m -hé s6 du trd, m = 1,2 , ,

q — kha ning hit nudc clia mdt §ng loc hay mot giéng loc:

q=F.v=2rrkyv (mslngiy dém).

F - dién tich mat ngoai éng loc (m?).

v — t6c 46 nudc thAm dugc vao 8ng loc (m/ngay dém).

D6i vdi cdc 6ng kim loc va cdc 6ng gi€ng hit sAu duge ha biing
x6i nudc thi ban kinh r cla giéng thudng 16n hon ban kinh cia 6ng la
4 — 6 cm; vay phai tinh véi ban kinh giéng.

oy ="@\/E (k -hé s6 th&m cia dst)
Cé thé xac ndinh v bangd6 thj (hinh 1-105:
v = 110m/ngay dém. ‘
q =27 (0,03+ 0,057 x 110 = 386 m’/ngay dem.
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\'
m/ngay dém | =T |
140 ‘ -

120 -t

100 .
80 '
80

L
, k
0 4 8 12 16 20 24 28 32 36 40 m/ngiy dém

Hinh 1-10: Dé thi xdc dinh tri sé'téc d6 nwdc thdm vdo giéng loc.
S6 giéng loc:

n= 9 = 3460

q 386

Khoang cdch giia cdc giéng loc:

. 1,2 = 10,76, 16y 12.

o< (50 +20)2
12
Chon mdy bom ¢6 nang suit 16n hon:

3460 _ 4 45m3m

24
Bai toén 12.

= 11,65m ldy la 10m

Chon baa rung dé ha coc va cir.

Trinh ty chon cdc thong s6 cia bia rung ha coc nhu sau:

a. Xdc dinh lyc can chéng cét t6i han (T) cia @4t & 9 sdu ha coc,
cU theo c4c s8 liéu dia chAt.

b Chon bién d¢ rung (A), tan s6 rung (n) vA mé-men céc trdi léch
tAm (K) cia bia rung.

c. Xdc dinh trong lugng t&i thifu (Q) cia bua rung.

38

Vi du 1. Chon cdc thong s6 cia bia rung dé ha tém cit thép vdi
céc didu kién nhu sau: tdm cit ha trong dét cdt bao hoa nudc va dét thit
mem c6 xen l&n nhitng lop séi. P séu ha ciz la 15m. Tém cur ndng
1400kg (disi 20m.).

Bang 9
Luc can ch8ng cit (1)
D&i vai coc (Tan/m?) D&i voi tdm cir
Loai 0t ' (Tén/m)
coc 6ng coc coc 8ng loai nhe |loai nang
thép bétdng bétdng
{(mai kin) (hd mai)
- Cét bao hoa nudc
0,6 0,7 05 1,2 1,4
- D4t thit khéa déo
Cuang nhirng dét
trén cb6 xen dat 08 1,1 0,7 1,7 20
cudi sOi -
Dat thit it déo 1,5 1.8 1,0 2,0 25
D4t thit rdn chic 25 3,0 2,0 4.0 50
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B T .

| Tém cir thép 1

Bang 10.

Bién aé rung ddng thich hgp A (mm) Ap sufit
nén cn

: thiét
Tans6 rung | 300- | 800- | 1200~ | 400- | 800 - 1200 - |(kG/cm?)
ddng trong 700 | 1000 | 1500 700 1000 1500
mot phit (n)

Cac loai dat roi Céac loai d4t dinh

- Coc 8ng thép 8-10| 4-6 10-12| 6-8 [15-3,0
mai S

} Coc c6 tist
Eén < 150cm?

- Coc 6ng thép
ui kin co tit 10-12} 6-8 12-15| 8-10 4-5
i&n < 800cm?

- Coc béténg

Hu’)tiét dién 12-15 15 - 20 6-8
< 2000cm?

- Coc 6ng
bétdng cb .
udng kinh 6-10(4-6 8-12]6-10
n, khi ha c6
moi dat

Theo bing 9 va 10, ta c6 nhing s& liéu ban dau phuc vy tinh todn
nhu sau:

- Luc chéng cit dat: t = 1,7 tAn/m hay 17 kG/cm.
- Bién d¢ rung: A =5mm.

Muén ha duge coc, cir biing rung dong thi luc kich d6ng cia biia
rung phai di 16n d€ thing dugc lyc can chong cit cia dat:

40

K. o2

g
P, - luc kich dong ciia mdy rung.

P, = > aT (1

K - mémen tao ra bdi cdc trdi lach tam.

w - tdc 49 gbc cua trai léch tam khi quay.

T - Iyc can chéng cét tdi han cia d4t & 46 sAu nh4t.
a - he sd tinh dén dnh hudng dan hdi cia d4t.

a = 0,6 - 0,8, d6i véi coc va coc 6ng betdng cbt thép, ha bling bia
c6 tan s6 thdp (n < 600 Ian/phit).

a = 1, d8i v8i tdm cir thép, ha bing bia c6 tan s6 cao
(n > 1000 Ian/phiit).
a) Luc can T tinh bang cong thic sau:
- Béi véi coc: T=c.X7.h (2)
- Bé&i véi tdmcw: T = >, h; ' 3
h; - chféu day méi 16p a4t khéc nhau.
¢ - chu vi ti&t dién coc.
7i — luc cén don vi, ldy & bang 9.
Luc kfcfx dong cia bia rung dam bao ha dugc t&m cu:
PozaT=3rh=17x 1500 = 26500 kG.
b) Tinh cédc thdng s8 chia bia rung:

Mé6men K tao ra bdi cdc trdi lech taAm:

Kz%A.ch (4)

Qpc - trong lugng cia bia rung va cida cu, coc.

A - bién d6 rung thich hgp, tra bang 10, ta da c6 A = 0,6 cm.

41



Trong lugng cla tdm cx Q. = 1400 kg.
Gia dinh trong lugng cda bda rung Q, = 2000 kg.
E-hé sé: &£ = 0,8, d8i vdi coc bétdng.

£ = 1,0, d8i véi cac loai coc, cit khic.
= %Ach = 0,5(1400 + 2000) = 1700 kG.cm

T6c 4 géc w cia trai lech tam:

w = \/ gT _ \/ 981 X 25500 _ 77775 ~ 122 giay™

1700
T4n s6 rung tinh nhu sau:
n= 955w = 9,55. 122 = 1165 [an/phiit.

c) Tinh trong lugng chn thi€t ctia biia rung:

Coc dugc ha bing rung déng chi &n ssu xuéng d4t khi nao dp lyc
"trén né, ké ca trong lugng ban than coc, vugt qua mét tri s6 nao d6;
tri' nay phuy thuéc vao loai dt, hinh ddng, kich thudc coc va ché d¢

rung d0ng; nh&t la phu thudc vao ty lé gb;c, tuc ty lé gita ngoai lyc
o

Qb tdc dung l1én coc, va lyc kich déng P, cia mdy rung dong.
Dieu kién thyc t& m‘ay dugc trinh bay nhu sau:
ch = (5)

ch

o]

B1 < < B (6)

Qpc - trong lugng cia coc, cia bia rung cda gia trong (néu cd).
F - dién tich ti€t dién coc.
p - 4p sufit nén cAn thiét 1én coc (bang 10)
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. Qbe
va :
P,
0,30 < Qe < 0,6, ddi véi nhing coc nhe, coc 6ng thép.
P,

0,40 < &c. < 1,0, d6i véi coc va coc 6ng betong.

o

o] day trong lugng téng cong cla bia rung va cia tfm cu thép it
nhét phai bling (cong thdc 6):

Qbe = 0,15.P, = 0,15a T.
= 0,15 x 25500 = 3825 kg
Vay trong lugng cia bia rung khong dugc nhé hon:
Qp, = 3825 - 1400 = 2425 kg
Biua rung can thém mét gia trong bing:
Qg = 2450 - 2000 = 450kg; 14y 500kg.

Tra "S8 tay chon mdy thi cong xay dyng” trang 56, ta chon mdy
ma hiéu VPP -1, vdi:

Py, = 250 kN = 25 T4n lyc; n = 1500 [an/phit; Qp = 2100kg.

Vi du 2: Thu lai xem cé th€ dang biia rung véi céc thong sé da
chon trong vi du trén, d€ ha nhitng tém ci thép (ndng 102 kgim) dai
12m, xubng stu 10m, trong nhitng ldp dét sau:

0,0 - 4,0m - d4t c4t hat trung, bao hoa nudc, 7 = 1,4 tdn/m.
4,0 - 7,5m - d4t cit hat nhd, xen céc 16p d4t thit, T = 2 tdn/m.
7,5 - 10m - a4t thit it déo, T = 2,5 tdn/m.

* ¥ ¥

Xdc djnh lyc cdn chéng cit t6i han t6ng cong:
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T-14.40+20.35+25. 25= 1880 tin < 2500 tin.

Bién d0 rung d6ng cua tdm cu thép:

A=£.I—{—=1- 1700.10 =17000=5,11>5mm.
Q 2100+ 102.12 3324

V4y bia rung vdi nhing thong s6 da chon trong vi du trén thich
hgp véi cdc dieu kién cia vi du 2 nay.

Vi du 3: Chon céc thong sd ciabiarung diang dé hacoc 5‘ng betong
cot thé;-sgbng kinh ngoai ciia coc: 1,5m, c‘hi‘éu day thanh ong: 0,1m,
chidu dai: 30m, trong lugng coc ong: 34 tdn. ,

Poé sau ha coc: 25m; trong do ldp dé6t trén day 10m la dét thit
meém; idp dét duwoi dby 15m la dét sét it déo.

Trong lugng biia rung 16y b&ng 10 tén.
X ¥ %
Theo bang 9, ta co: T = 0,5 tin/m?, d6i véi 1dp trén.
= 1,0 tdn/m?, d6i véi 16p dudi.

a) Xéc dijnh lyc can chéng cht téng cong, voi gia thidt 1a 16p 44t &

trong 6ng chua moi hé&t 1en duge, nhd hon 3m; valdy a = 0,8.

T = 0,8[(15 + 3) 3,14 . 1,5.10 + 10. 3,14 . 1,5.0,5]
= 87 tan.

b) Xac dinh moémen cia cdc trai l1ach tam cia bda rung, khi ldy

bien .46 rung A = 6mm, theo bang 10:

K=1A Qy.=-L.06(34000 + 10000)
£ 0,8
= 33000 kG.cm
Xdc dinh tan s6 rung dong:
" 68187000 _ 51 giay !
33000
",

n = 9,55 . w = 487 lan/phiit.
¢) X4c dinh trong lugng can thiét Q d8 tao 4p luc nén p=6kG/cm?.

Q=F.p="(1,52-1,3) .60 = 26,6 tan.
4

Thuyc t& thi coc 6ng va bia rung da ning
Qi = 10 + 34 = 44 t&n.
Bay gid thi lai bing cong thic (6):
04 .87=234,8tdn < 44 < 0,9 .87 = 78,3 t4n.
Két qua nhu vay la tat.
Tra s6 tay, ta chon bia rung ma hiéu VP -170, cé:
P, = 102 T4n lyc; n = 404 + 505 [an/phit; Q, = 13,3 T4n.

» Baitoan 13.

Tinh dé chdi déng coc.

Vi du: Tinh dé chdi cn dat khi déng coc bétdng ctt thép cb tist
dién 25 x 25 cm, dai 5,5m, chiu tdi trong thiét k€ P = 19,5 tén, béng
biia di-e-den, ¢é trong luwong chiy @ = 600 kg va nang lugng nhit bia
E = 310 kgm. '

*k*k

Do chéi thiét k& cda coc dudi nhing nhét biia cudi cung tinh bing
cong thic: o

- mnFQH  Q+02q
: P +
P[nF+—] Ut
m

F - dién tich ti€t dién ngang cia coc (m?).

Q - trong lugng chay cla bua déng coc (T4n).
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q - trong lugng coc (T4n).
Bai toén 14

Dao dit bing nd min

Do thibu phiong tién co gidi dao dét ngudi ta di tinh dp dung
phuong phép né min dé tao ra nhizng hd chita nuéc sinh hogt & céc
vung cao.

Yéu cbu tinh lugng thube né can thiét.

P - ti trong cho phép cda coc (Tan).

H - chi2u cao bia roi (m).

m - hé s6 an toan, ldy m = 0,5 cho cong trinh vinh ciu.
m = 0,7 cho cong trinh tam thdi.

n - hé s6 phu thudc vat lidu 1am coc:

véi coc gb: n = 100 T&n/m2.
véi coc bétdng: n = 150 Tdn/m2.
véi coc thép: n = 500 T4&n/m2. -
Trong lugng coc: - : '
q=0,25x 0,25 x 55 x 2,4 = 0,825 T4n. | ol W \\J:}VJ:L,//

Chieu cao bia roi:

H=E-310_058m :
Q 600 ' - Hinh 1-11: N& min dé dao hb nuvc
D9 chéi sau mbi nh4t bia: oL
- 0,6.150.0,0625.0,60.0,518, 0,60+ 0,2.0,825 _ . Tinh lugng thubc né bén ving chén trong mét 15 min bang cong
19,5 0,60 + 0,825 thuc:
19,5 3 3 3
0,6 Q=qW (0,4 +06n")=qW f(n)
; = 0,0011m = 1,1 mm. q - lugng thuc né riéng, cin thiét 4& phé v3 1m> ast dé Déi véi
’ Iﬁy trdn s6 thi sau 10 nh4t bia cudi ciing, 46 ch6i 1a 10 mm. : dst c4t pha va a4t thit c6 thé ldy q = 1,2 - 1,8 kg/m
) " " W - dudng can nhé nhit, xdc dinh theo d6 sau hé dao (h) va chi
s6 tdc dung né min (n).
W=__ 0
0,4(2n- 1)

| Muén bén véing d4t 1én hai b, phai chén trong 16 khoan mOtf.
lugng thudc né cé sic ving manh, nghia 1 chi s6 né min (n) Phil
hon 1; &6 day talfy n = 2. o
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Do dieu kién st dung, khéng cho phép cd ciu nén dat ddy hé bi
pha hoai, nén phai dat tdm choén min cao hon ddy h6 khoang 10 15%
chiéu siu hé.

Tinh khoang cdch gida cdc 16 min (a), va khodng cdch gida cic
hang 18 min (b), theo chi s& n da chon, biing cong thic:

a=b=05W(n + 1)
S8 lugng 18 min N trong mdt hang tinh béng:

L - chiéu dai hé nudc (m)
Thong thudng chi nén b6 tri hai hang 16 min.

Bang 11 sau day cho nhi‘ing thong s6 tinh todn né min dé tao ra
nhitng hé chia nuéc c6 dung tich khdc nhau.

Bang 11

Knsi | g | W W | n |fn| Q| a | b | S§  KnSi

tich h6 {kg/m’| (m) (t&n) | (m) | (m) |Wgng|kong
dao 15 |thulc
(ngan : min | nd
m?) N | (tn)
10 5 | 125 08 {750|750 | 22 |176
15 583 | 198 113 |875|875] 22 | 286

20 |(¢1,25|667 | 298 | 2 |;52| 1,9 {10,00{10,00] 18 | 34,2

25 75 | 422 2,75 [11,25]11,25| 16 44

30 8,33 | 588 38 [1250(1250| 14 53
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Bai toan 15

Tinh hé khung chéng vach dat

Cho k&t cu khung chdng vach dét ranh dao, gdm céc vén ngang,
sudn ditng va thanh vdng ngang, cing cdc so dd tinh toan néu trong
hinh 1-12.

Cho biét cdc s6 libu:

p - dung trong ciad&t ; p =175 T/m3
pg - dung tich cua dét | ; pg=1156 kN/m3
¢ - géc ma sdt trong ; p = 35°

¢ - lye dink ; c=0

p - tdi trong xe trén bd ; p=8 I(*.N/m2

h - chidu sGu ranh dao ; h=36m.

hi - khodng céch giza céc thanh vang theo chidu ditng:
hy=06m;hy=02m.

1| - khodng céch giwa cGc thanh vang theo chzéu dai rénh:
L=21m

Yéu cau: Tinh toén ndi luc trong khung chéng vich déz.

SNANN TN e

TR AR R NN AN

ANV

Hinh 1-12
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D€ don gian tinh todn ta coi tai trong tdc dung lén k&t cqu chéng
vich d4t la tai trong phan phéi déu e:

Ap lyc dat tinh bing cong thic:
e =0,6e +e,— e,
hay e = 0,6pghK + pK - 2cVK

véi _tg2(45°—¢’)—tg2( 5° 7)=o,271

thi dugc:
=06 x17,6 x 3,6 x 0,271 + 5. 0,271 = 11,60 kN/m
Tai trong phan phdi deu theo chitu ngang, 1én mét dai rong Im
la: _
ga=e X 1,0m= 11,60 kN/m
Téi trong phén ph6i déu theo chiéu dung, 1én m¢t ddi rong
I; = 2,1m la: »
qp = el; = 11,60 x 2,10 = 24,36 kN/m
M6men g8i gy bdi thanh viing ngang cho sudn ding la:
M= - 2q, 8= -1x11,60 x 21%= - 6,39kN.m
8 8

~ MoOmen 4 gia nhjp thanh sudn ding la:

1 2 2
M,=="qp (h1—4h2) =

[0 ]

Qo | ==

x 24,36 (6752 _4. 0,22) = 1,58 kN.m
Lyc nén trong thanh viing ngang:

h
N=aq (—1+h2] = 24,36[06+02] = 12,18 kN.
| 5 .
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Bai todn 16

Xac dinh cac théng sd cho tuong cur

Tudng cit (Hinh 1-13a) gobm cédc cpt ding, chan cot duge dong
su xubng d4t; phan trén cot h duge chéng ngang bing thanh vang
(g6i tya A) & 40 cao h, = (0,2 + 0,3)h. -

'Céc 86 ligu A€ tinh toan loai tudng cif nay nhuy sau:

- géc ma sdt trong cia dit ip =25+ 30°
- g6c ma sét trong cia dit vdi tusngcir® : 8 = é¢

- tai trong ciia xe trén bd hé dao: :p=3 kN/m2
- chidu séu hé dao :h <=5m

- khodng cdch gida cdc thah vang :a < 1,6m

Tinh todn da cho biét 1a: trong diéu kién c6 thanh ving néu trén
thi 46 sdu cim trong 44t cia cot ding, tinh tu ddyhSddo:t=15m
la dd, va ta c6 thé s dung bi€u db (hinh 1-14) d€ tinh toin cy thé
cdc thong s6 cia tudng cir c6 mot gbi tya nay.

Bigu db 4p lyc dat 14y theo dang ch@ nhat (hinh 1-13b) thi phan
lyc B cia d4t tai d6 sau 0,6t, tinh tir ddy h& dao c6 trj la:
h/2 - ha

B=E, —_°
b + 0,6t

do YM,=0

* k% -
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I.tR

_r:i- AT 1.
] .
o 1 E,
-] ‘__ b
Eel -
43 4 ___F
J 0.6t
B 5 s SN —
a) %)
Hinh 1-13

a - Sodd tinh todn; b - Biéu db cdc tdi trong 1 ddt;
¢ - Biéu dd luc cdt; d - Biéu dé mémen

Vi du: Dt cat c6: p = 1,765 T/m3 ; pg = 17,65 kN/m®
P =25°;c=0;p=3kNIm2
S6 ligh ve hé dao:

h=4m;Z=Ef=0,3;d=40mm
h
Tra biéu do (hinh 1-14)
a=1L1m;t=11m
va h,=03h =03 x4=12m

hy=h- h,=4-12=28m
K, = g’ (45° - ?ﬁ_) = 0,37

2
E, = 1,2.4(0,6 X 17,65x 4 x 0,37+ 3.0,37) = 80 kN

B=Ea'ﬂ=‘ go_2-1L2 _1g85KN
h, + 0,6t 28+ 0,6.1,1
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0 =25 ¢ = 30°
—_—

— Chiéu ddy van lat d.
d=60 d=40 d-60 d

r 6,0

—
E
e A0
= ik
Q
"
b=
Q
£
= ~ 3,0
@
<
[~]

[ T R T | L1 1 '
1.6 14 1,2 1,0 08 0,6 1,0 15 4 2,0 2,5
Dqsé\uchéntalb’ng}cirt(m) Culyagil?acécgé’i’tuza‘(ni)
Hinh 1-14. Biéu db d€ xdc dinh cdc thong s ciia Lwong cir

cé mot goi twu A.




Bai toan 17
Tinh tudng cir ngam trong dét nén
Céc budc tinh nhu sau:
1. Tinh ap luc ddt lén tudng cu, E,
- t¥ mat 44t xudng d&n vi tri diém = N
khong N (hinh 1-15). I e,
3
Géc ma sdt trong cha dit la ¢ . ; N
Géc ma sit trong cia dét vdi sl - -
tudng ct 1dy la: ) C
2 | 1 3
da==9; 6p = - E‘P
3 Hinh 1-15

2. Xédc dinh 46 sau u cua diém
khong N, tinh ti ddy hé méng, bang cong thic:

= %, trong d6: K’ = aKy/n — K,
pgK’

¢° 10 15 20 25 30 35 40

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

e, - ap lyc d4t tai diém ddy h6 méng
7 - hé"sd an toan vé cudng do.
4 2 4 2

3. Ap lyc d4t 1en tudng ci khong c6 dang phan phdi deu; dé dé
tinh todn ngudi ta phan 16p né thanh ra nhing lyc thanh phén riéng
pidt (xem hinh 1-17).

4. Doan dudng ci ngap trong nén dat t,, dudc xdc dinh bing biéu
d6 (hinh 1-16) theo hai théng s6 m va n:
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-

6Q _ 62Eqy 6M 6 2Eai.h;
oo _ . o= _

y = =

pgK’  pgK K pgK
Phan tudng cif cim ngap trong nén dit tg, ké ca doan du
At = 0,20, 1a: .
tg=U + 1,20 ¢,
5. Diém c6 m6émen cuc dai, ¢6 lyc cét bing khong, nam 4 d¢ sau:
2 YBai

pgK
Momen cyc dai & diém nay bing:

X =

1 , 3
Mpmax = 2Eai (@ + %) - SpeKx
20—_] .

18 -
17 —

e
G S T IS I (I =

T PR YO PN O PO A O A O

3
2
1
0
P
€

Hinh 1-16. Biéu db d¢ xdc dinh dp ngdp t. trong ddt nén cia tuvmg cit

|
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Vi du: Tuong cix lam viéc theo kiéu cong-son (Hinh 1-17). o Tinh 40 ngap trong dét nén t, cia tudng cu.

Chiéu séu hd mong h = 3 m. . : Trudc hét tinh hai théngsé m van
Téi trong tai mép bo h6 mong p = 10 kN/m?. m= 89 _ 6x2629_,5,5m,°
Ldp d4t thu nhat Sy la dat c4t 14n s6i: pg K’ 17,6x 4,2
. Hy=+ 0dén lm;p = 1,67T/m’;pg = 16,7kN/m’ n= 6M _ 6x345 _ggund
- 4 pg K 17,6%4,2.
: P =30°;c=0;53=§¢;K.=tg2 (45"—%):0,289 Tra bi€u d6 (hinh 1-16) thi tim ra: t, —190m

Ldp d4t thd hai So: e Db sau ngip trong dat nén cia tudng cu:

Hy = -1,0 dén -8,0m; p = 176T/m ,pg— 176kN/m tp=u + 1,2t, = 0,19 +1,2.1,90 = 2,47Tm-

. e Xic dinh diém tai d6 lyc cét bang khéng:

(p=35;C=0;68=_¢;Ka=0,224;6p=—_1_¢; ‘ g g
3 2 2. 2B, _ [2x2629 _

2 | X = — 0,85m
Ky = tg (45‘ +§) =10,2. | pg K’ 17,6 % 4,2
» ' Moment cyc dai:
K =aKy/n K= _——0'671"51"'2 -0,224 = 4,2 Muax = SEai (8 + ) — 5 PEK'X
’ 1 p

e Tinh 49 su u cia di€m khéng N: = 26,29(1,31 + 0,85) - 5 176 . 4,2 . 0,85 = 49,31

u= ea = 13188 = 0 19 m y p= 101!.1‘1/!:[]2

’ EEEEREEBEREE

pg K 176x 4,2

e Tinh tri: QN = Y E,iva My = > Eai g

Eai (KN/m) a (m) Eai. &
i=1 2,69 2,79 7,51 a2l
i=2 232 2 "l

. 52 5,85 s Nelgls Hinh 1.17
i=3 : 11,96 1,19 14,23 ;',+_ il
i =4 790 0,86 6.79 ) ‘
i=5 132 0,12 0,16
Qy = 26,29 kN/m My = 34,54 kN. m/m
C
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CHUONG 2

THI CONG BETONG

Bang 1

Dung tich may tron 100 250 425 1200 2400
(lit)

Thoigian T 110 115 130 145 180
(sec)

Bai toan 1
Tinh néng suit may tron bétdng

Tinh nang suft maéy tron bétong di dong cé dung tich 250 lit.

* Xk *x
Ning sufit ky thuat cia mdy tron tinh bing cong thic
Ny = &0 (m3/h)
1000 %
e - dung tich may tron, lit.
n - s6 mé trén trong mét giv
Kp - heé s8 thanh phdm (0,65 = 0,72)
S6 mé tron trong mot gits tinh biing cdng thic
n= 3600

T

T la thdi gian 6 c6t lidu vao csi, thoi gian tron va thai gian 46
vita betdng khdi c6i trén (xem bang 1)
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Véi mdy trdn dung tich 250 lit thi :

n=3600_397~33
115

Niang suit ky thuat:
_ 250.33
’ 1000
Ning suft si dung (c6 tinh thém hé sf s dung thdi gian K, ):

Nyt .0,69=5,8m>/h

Ngg = Nyt . K¢ = 5,8.0,8 = 4,7m°/h.
Bai toan 2
Chon may tron béténg va tinh luong vat liéu tiéu thu

Chon mét méy tron béténg médi ngay sdn xubt 35- 40m® viza
betong, va tinh khoi luong vat liéu (nudce, xi-ming, cdt, dé) tidu thu
hang ngay. Biét rédng viza bétdng cé thanh phan : ximang: c4t: dé la
1:2,2: 4,2; va ty lé nude - ximdang la N/X = 0,60.

* % ok

Theo k&t qua ciia bai todn trén thi nang sudt mbi ca ctia mdy tron
26 dung tich 250 lit la: ‘

Nea = 4,7 X 8 = 38,0m"/ca

Vay chon loai mdy tron 250 lit nay.
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Tinh todn cdc kh6i lugng vat li¢u (ximang - X, cat - C, s6i ho#ic
d4 dam - S hogc D, nudc - N) d€ sén xust mot mé vida batdng bing
mdy tron L lit nhu sau:

L
L )it hay X=_"%

___.kg
1+m+n l1+m+n

lugng ximang : X =

mL

it
1+m+n

lugng cdt : C =

—Llit
l1+m +n .

lugng nudc: N = X . N/ X lit.
Trong 46 : 1: m: n - thanh phAn vat litu

lugng 44 dam : D =

¥ - trong lugng thé tich cia ximang, kg/lit
7 = 1,3
Dién céc s6 ligu vao cong thic ta duge:

_ 250
1+22+42

hoac 33,8.1,3 =439kg

X .1 =33,8 lit

C=__250  990-7441i
1+22+42 | .

o 250
1+2,2+4,2
N = 43,9 . 0,60 = 26,4 lit
Ki€m tra lai tinh todn:
L=X+C+D =338+ 74,4 + 142 = 250,2 lit

4,2 = 142 lit

Lugng vat lidu tidu thy 'hang ngay:
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Ximang : 43,9x 33x0,8x 8 = 9272 kg
Cit : 744x33x0,8x 8 =157141it
bsa : 142 x 33 x 0,8 x 8 = 29990 lit

(& day 33 la s6 mé tron mdi gid, 0,8 - hé s§ st dung thdi gian va
8 gits lam viéc méi ca).

Bai toan 3

Chon phuong tién co gi6i thi cdng dé bétong
Chon mady trén, xe tdi va ctn truc d€ d8 betong mdt tudng ke rong

1,6m, cao 7,0m d6i véi mat dat. Khoi lugng béténg la 1165 m3, sén
xulit tie mot tram tron & cach cong trinh 400m. Thoi gian thi cong én
dinh la 2 thang, mbi ngay lam mdt ca.
Khé6i lugng bétong d8 trung binh méi ngay la
1165 _ 94m®/ca
2.25
véi kh&i lugng nay thi nén chon mdy trén c6 dung tich 250 lit
(nang suit 35 + 40 m3/ca)
Betong dung trong thung 0,35m3, thing réng nang 0,15 tén .
Thiang chia day vida béténg nang 1,0 tdn (ypatong= 2,4t6n/m?). Xe tai
GAZ - 51 A trong tai 2,5 tdn chd dugce 2 thung bétdng nay.

Chon can tryc 6t6 K - 51 d& cfu c4c thiung bétong tit xe tai d6
vao cong trinh. Can truc nay cé tay cin dai L = 12m, sdc tryc bang
1+ 3 t&n dng v6i 46 véi R = 9,0 + 4,5 m, va chidu cao nang mé6c cfu
H = 5 + 10,5 m. 0 day chiéu cao nang méc cfu 16n nhét la:

h=7+ 1,15+ 0,5 = 8,66 m.

(7Tm - chiéu cao tudng ke ; 1,15 m - chidu cao thing béténg va
quai treo; 0,5m - chiéu cao du gita ddy thiing va cop-pha).
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Can truc K - 51 cdn gitip vao viee ldp dat cOp-pha va c6t thép cia
cong trinh.

St dung mdy dam dui I - 21A, dudng kinh 75 mm, nang suit
61:\13,/ h, ph hgp véi niing sudt mdy tron da chon.

Bay gits can xdc dinh niing suiit cia xe tai va can tryc ma ta o6
dy ki€n chon & trén, sao cho phu hgp véi ning sudt mdv trdn beténg
da chon (trong thi cong betdbng may tron thudng dugc coi la mdy cdi
hay mdy chinh).

® Ning sudt cida xe tai xdc djnh theo cong thic:
N=q.n.K

q - trong lugng hang chuyén chd, & day la trong lugng hai thing
vita béténg. ‘

q=2.035.24 =1,7ta4n
K: - he s3 si dung xe theo thdi gian (K, = 0,7 + 0,8)
n - 36 chuy&n xe trong mot ca.

_60.8 _ 480
Teh  Ten

n

Tep - thai gian mét chuyén xe (di va ve)

Ten = tchae + tag + tvgn!@ng + L + L

Vai Vv
tehge = 3 phit (xe diéng nhan ché4t hai thung vita)
tyo = 3 phit (xe ditng dgi b6c hét hai thing v&'a)
tvameng = 2 phiit (xe phai di dong doi chiit d€ dé bsc da)
L = 0,4 km - quang dudng chuyén ché

Vai = Vyg = 20 km/h - t6c d9 khi di va khi vé trén dudng d&t khong
tot 1am.
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0,4.60
20

Niang sudit xe tdi GAZ - 51 A:

Ten=3+3+2+2 = 10,5 phuit

N=q.280 g -1,7.280 (76=60tan/ca

Tep 10,5
hay =@ =£g=25m3/ca
™ 24

S6 xe tai cAn thi€t ( khi t4n dung hé&t nang sufit may tron):
- nangsufitmdy trdn _ 38 _ 15
ningsuit xe tai 25
Vay cin 2 xe tai GAZ - 51A.
® Nang sudt cia can tryc 6td K-51, tinh theo cong thic:
N=q.n. K
q = 1,0 tdn, trong lugng thung vita bétbng
K; = 0,8 he s6 si dung cAn truc theo thdi gian. _

m

n - s6 [an cdu trong moét ca.

480
n =
Tch

T,p - théi gian mot [an cdu hang:

h +_h_+2 i

Vnang Vha Vquay

Ten=tm +

tm = 2 phit, thdi gian 6n djnh can truc,(ké lai cdc chan phu), mé
va déng thung vaa.

h = 8,0 m, chitu cao 16n nh4t cdu thing beténg

Vnang = Vha = 15m/phiit
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Vquay = 3vong/phiit, theo tinh nang ky thuét cia can tryc 6t6.

i = 0,5, vong quay tay can d€ 46 baténg.

T,=2+25 +222=33 phit
15 3

Nang suft mdy can truc:

N=q. 280 K =1.280 08=120tfn/ca
Top 3,3

120 _ 120 _ o 3,

hay =
Yb 2,4
Nhu vay ta khong tan dung hét kha nang €an tryc vi nang suft
ctia mdy tron chi bang 38m>/ca
Thoi gian 48 betdng tudng nay la :
~ 1165 _ 31 ca hay 31 ngay
38
T6m lai : cin c6 31 ca may tron 250 lit
62 ca xe tai GAZ - 51 A
31 ca can truc 6t6 K - 51
31 ca dam dai chdn déng I } 21A

Bai toan 4
Phan khéi dé bétdng cong lay nudc

Phén chiamdt cdng trinh cong 16y nudc thanh cac khéi dé betong
vé &n dinh trinh ti d6 bétong.

Céng gom bén cia v6i batru va hai tudng canh ga (hinh 2-1) duoc
thi cong trong mua Dong, nhiét do Lhi troi khodng 20°C. Bétdng trdn
blng mdy tron 250 lit voi nang subt 38 — 40m3/ca, vén chuyén trén

quéng dudng dai 400 m béng xe tai GAZ - 51 A, trong téi 2,5 tln;
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f’t_",vm R

bérong th'a trong nhitng thing 0,35m> (mbi xe chd hai thing) va do
vao khoi bling ctin truc 6td K - 51 (tay ctn dai 12m, sic truc 1+3 t6n)
dam blng dm diti I - 21 A, nang sudt 6m3/h.

* % %

Kh6i lugng cdc bo phan cong trinh néu trong bang 2

Bang 2
Cac bd phan S6 luong Ky hiéu trong | kh&i lugng kh&i luong
ban vé ting bd phén | 18ng cdng
(m?)
T&m day 4 D1,Dz,Da,D4 20,5 82,0
Try 3 B,,B2,Ba 103,6 , 3108
Tudng canh 1 C
‘ , 46,9
ga tréi 9
TEJﬁngéF:énh 1 EILKLM 66,2+199 4+ 7259
ga phai 194,7+199,4
66,2 =725,9
Tdng cdng | 1165,6m*

Ch& d6 thi cong bétdng méi ngay lam 1 ca..

hC;ic tr; cfng va tudng cdnh ga phan céch véi tfm ddy bling cdc
mach lin. Tudng cdnh ga phia phai cing bj pha Y
LD, g bi phén ra lam nim phan

Thoi gian bt ddu ddng ciing cia bétdng, te. & nhist a6 20°C, 14
1a 2,25 gio ' i

Thoi gian vn chuyén va 46 béténg, t,
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04.60 L, 4,905, 9_76phat=0,13gi%
20 3
Chidu day 16p béténg dugc dam bing dam dai I - 21A ldy bang
h= 0,25 m.
Nang sufit mdy trén : N = 40m3/¢da
Ky hi¢u chidu rong cia kh6i cong trinh dugc d6 betong 1a B.
T8&m déy cbng :
Chieu dai tdm ddy dugc gidi han bai:

=3+

Ngis (tac — tvcn) _ 40(2,25-0,18) _ 14 60m
B.h 8.4.025
Nhu véy céc t&m dy (kh6i lugng mi t&m 20,5 m®, dai 10m) c6
th€ 46 betong rieng biet (khdi Dy, Dg. D3, Dy), khong cin phai phan
ra‘thanh cdc khéi nhé hon nida.

Tru cong:
Khéi lugng méi try 1a 103,6 m? , trong d6 c6 méng 12, 5m3. Chieu
dai 48 beténg try bj gidi han bdi

L 40(2,25-0,13) _ 1696m
8.2,50.0,25

Chieu dai cia tru 1a 10 m < 16,96 m, cho nén c6 thé d6 betdng
subt ca chiéu dai try mot lic, khéng phai phan chia thanh nhﬁng khdi

nhé.

L=<

Vé chitu cao thi phan try ra lam ba khéi:

kh6i thp (a), cao 2,0 m, c6 kh6i lugng 35,0 m?
kh6i gida (b), cao 2,5 m, c6 khi lugng 37,5 m*
kh&i cao (c), cao 2,45 m, c6 khéi lugng 31,1 m3
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Twong canh ga trai

Tudng nay cé méng rong 1.0 m, than tudng rong 0.5 m, véi khéi
lugng 46,9 m>. ‘

Chieu dai giéi han cua tudng

L < 40(2,26-0,13) _ 42.4m
8.1,0.0,25

Vay tudng cénh ga c6 thé d6 batong lien mdt khai, chi cAn kéo
dai ca lam viéc thém 1,5 gid nita (vi khéi lugng tuong cdnh ga la
46,9 m® > 40 m?).

Tudng cénh ga phdi:

Kh6i lugng tudng nay la 7259 ms, trong 46 tudng K chiém
1947 m®, tudng I va L déu chi€m 199,4 m°, mdi tudng E va M chiém
66,2 m°. |

Khi chigu rong B = 3,50 m; thi:

_40(225-0,13)

< =12,1m
. 8.3,50.0,25
Khi chieu rong B = 2,50 m, thi:
5-10,13
40(22 ) _ 16,96 m

8.2,50.0,25
Ngoai ra kh6i lugng cua tung khéi béténg khong dugc 16n hon
ning suit ca cia mdy trén la N = 40 m3/ca.

(194,7
Tudng K phai chia ra lam 5 khéi = 5]:

40
Khéi K, cao 1,25 m, thé tich 39,3 m®
khi Ky cao 1,50 m, thé tich 40,5 m°
Kh6i K3 cao 1,70 m, thé tich 40,7 m°
Khi K, cao 2,00m, thé tich 41,0 m’
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khoi Kscao 7,95 - (1,25 + 1,5 + 1,7 + 2,0) = 1,5 m,
thé tich 194,7 - (39,3 + 40,5 + 40,7 + 41,0) = 33,2 m®

Chiéu rong cia tugng K thay d6i, 1én cao thi nhé dan di, vay xdc
dinh chidu cao médi khdi theo thé tich , chidu dai va chidu rong cia
khéi d6 bing cich giai phuong trinh bdc hai hosic bing cdch md dan.

Vi du: Khéi K| c6 Q = 40 m3
Q=235.05.10,0 + 10,0 (3,0-0,5mh) h
40,0 = 17,5 + 30,0h — 5,0 . 0,188 h?

trong d6 : 17,5 la thé tich cia méng tudng K, c6 tiét dién ngang
la hinh ché& nhat rong 3,5, cao 0,5 m.

(3,0 - 0,5 mh) h la dién tich ti&t dién hinh thang ctia khdi c6 chidu
cao h thay déi, ddy dudi rong 3,0 m, mai d6c m = 0,188.

Giai phuong trinh bac hai:
0,94 h® ~ 30h + 22,5 = 0
h2_31,0h +239=0
h=075m.

Kiém tra lai kh6i lugng:

Q = 17,5 + 30,0 . 0,75 - 0,94 .0,75°= 39,3 m"
Chieu cao téng cong cua khéi K;:

0,5+ 0,75 = 1,25 m
Xét khéi Ky :

Q = 40,0 = 10,0 (3,0 - 0,188 .0,75 - 0,5 . 0,188 h ) h

~ 0,94 h°-2859h + 40,0 = 0

h’_-30,4h + 42,6 = 0

h=150m
Kiém tra : Q = 10,0 (3,0 - 0,14 - 0,094 .1,5) 1,5 = 40,8 m3
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Ta cing tinh todn nhy vay 4€ xdc djnh chitu cao va kifm tra thé

tich cia ba khdi kia cda tudng cdnh ga K.
Tudng I va L c6 khéi lugng 199,4 m3 s& chia ra lam 5 khéi:
Kh6i I; va L, cao 1,00m, chi€m 39,0 m3
I va Ly cao 1,20 m, chim 39,9 m3
I3 va L3 cao 1,30 m, chi€m 39,2 m3
I4 va Ly cao 1,50m , chi&m 40,1 m3
I5 va Lg cao 2,95 m, chi€m 41,2 m3

Chieu rdng cta tudng I va L nay thay d6i theo chiu cao va chidu
dai: trén cung deu 12 1,60 m; & ddy mat méng : t 3,50 d&n 2,95 m; &
mit trén méng : tu 3,00 dén 2,45 m.

Chitu cao cia tudng I va L gidm tit 7,95 dén 5,0 m.

Kh6i thép nhét I} gdm phan méng cao by = 0,5 m, va phan tudng

S \

245+ 3,0
- '

2,95 + 3,5

05 | 05

Hinh 2-2
Chiéu cao cia khéi I, x4c dinh nhuy sau:
Q=Qmong + Quang= 0,5 Ihy, (B’ + b”") + 0,5 Th (b'yy, + b™'y)
=0,5.13,2.0,5(3,5 + 2,95 +0,5.13,%h (30-0,5mh+2,45—0,5mh)
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40,0 = 21,3 + 6,6 (545 h — 0,188 h2)
1,24h° — 36 h + 18,7 = 0

Trong nay b’y vab”,, 1a nhing dudng trung binh cia céc tist
dién ngang hinh thang, nghia la chi2u rong ciia tudng 3 gida chidu cao
cia khé6i.

Giai phuong trinh thi dugc h = 0,53 m

Ldy h = 0,50 m, va tinh thy lai thé tich kh6i:

Q=Qm+Q =21,3+05.132.05(295+24) =

=21,3+17,7=39,0m3

Chitu cao va thé tich bén
kh6i cdn lai cia phan tuong
cdnh ga I va L cing tinh tuong T
ty nhu vay.

Tudng E va M, méi doan c6
kh&i lugng 66,2 m3, dai 8,0 m,
cao 5,0 m, chidu réng & trén
1,3m, chitu réng chan tudng
2,0 m, chidu rong ddy méng
2,5m, mai déc m=0,155.
(hinh2-3) v

V6i kh6i lugng 66,2 m? thi
phai chia tudng E va M thanh
ra hai khéi d6 beténg. Chieu cao
cia khéi dudi 14y bing 2,0 m. Hinh 2-3

Tinh thé tich khéi dudi:

Q=0,5.250(80-1,6 +05.20.1,6+
+05.150(2,0+ 1,78)6,4 + 1,5.1,3. 1,6 =

=8,0+ 1,6 + 18,0 + 3,1 = 30,7 m3

6,0m

2,0m

Chidu cao cia khé&i trén la 3,0 m, thi th€ tich cia né:
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Q=05.30.(1,78+1,3).64+1,3.30.1,6 =357 m"

Trinh ty 46 bétdng cic khéi cia c8ng (bang 3)

1 2 3 4 5 6

Tuong K 194,7 Ka 1,25 39,3 14

Ko 1,5 40,5 19

K 1,7 40,7 23

Kq 2,0 41,0 26

Ke 1,5 33,2 29

Tudng | 199,4 la 1,0 39,0 13

i 1,2 39,9 18

e 1,3 39,2 22

la 15 40,1 25

v le 2,95 41,2 28

Tudng L 199,4 La 1,0 39,0 15

Lo 1,2 39,9 20

Le 1,3 39,2 24

La 1,5 40,1 27

Le 2,95 412 30

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

) Es 3,0 35,6 17

Tudng M 66,2 Ma 2,0 30,6 16

Ms 30 35,6 21

Tudng 46,9 c 6,95 46,9 31

cénh ga tréi

Téngcdng | 11656 33 1165,6

Bang 3
Tén k&t cBu | KnSilugng | Téncac | ChiBucao | Thétich | Trinh tu 08
(m®) khé&i cla knGi | coakhSi | bétdng cac
(m) (m?) khéi
1 2 3 4 5 6
Tdm day 82.0 D1 0,5 20,5 -
b2 0,5 20,5 !
b3 05 20,5
D4 0,5 20,5 2
Céac try - 3108
Tru B4 103,6 Bia 20 35.0 3
‘ Bio 25 37.5 6
Bic 2.45 31,1 9
Tru By, 103,6 Bza 2,0 35,0 4
Bas 25 375 7
Bac 2,45 311 10
Tru B, 103,6 Bas 2,0 35,0 5
Bab 25 37,5 8
Bac 2,45 31,1 11
Tudng 7255
canh ga
phai
72
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Bai toén 5
Phan khéi d8 bétong san tiéu ning cong trinh thay loi.
Cho cong trinh (hinh 2-4), véi chidu réng 10m:

2,0 8.5

24

13.0 120 | LE 1.
»le " 7/ 1.75
= °
§ v,
§ 9
1,6; v, V. \' v. <
ol o v, v v, v :fl
[-] - g ‘_
L
12 L3 al =
5,0 | 30| 45 125 % )
[ 50

Hinh 2-4

Phén chia cdng trinh thanh céc kh6i d§ bétong, va én dinh trinh
tw d6 bétong. Biét rang nang sufit cia tram may tron la 156 m3/ea.
Thai gian bétdng bdt dbu ddng cing la tgc = 2,25 gio, thoi gian vén

" chuyén viza dong la t, .y, = 0,16gi3. Chidu day l6p bétong dwoc dém
lah =030m.

Khi phén kh&i can chi y méy diém saw:

- 88 cdc mach, nging phdi it nhét

- cée mach dung phdi léch nhau

- chia lam hai ting d8 bétong.

X 13

Ta chia phn bén tréi cda cong trinh ra lam b&n khéi:
tang dudi cao 3,0 m chia thanh kh6i V; va Vg, dai 12,5 m
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tang trén cao 1,5 m chia thanh khéi V5 va Vg, dai 12,0 m va

13,0m.

Ta chia phan b2n phai cong trinh ra lam nam khéi:

ting dudi chia thanh :
khéi V3 (dai 12,0 m, cao 2,0 m) va
khéi V4 (dai 13,00 m, cao 2,0 m)

ting trén chia thanh : '
kh6i V7 (dai 6,25 m, cao 1,5 m)
khéi Vg (dai 12,0m, chidu cao thay d8i)
khéi Vg (dai 6,75 m, cao 1,5 m)

Tinh thé tich cdc khéi:

V, =
Vy =12,5.3,0.10,0
Vy=12,0.2,0.10,0
V,=13,0.20.10,0
V;=13,0.1,5.10,0

Ve =12,0.1,5.10,0
V; = 6,25 .2,5. 10,0
Vg=[12,0. 1,5+(10,25 - 0,5 . 1,0) 1,0+

+ (2,0—0’5;L 1,0 3,5)1.10

Vg =6,75.1,5. 10
Thé tich téng cong :

{(5,0+ 80).05.156+12,5.3,0].10,0 = 472,5 m3

= 375,0 -
= 240,0
= 260,0
= 195,0
= 180,0
= 156,0 -

- 4392 m°

= 101,0m°

- 3
2417,7m

Trit hai kh6i V7 va Vg ra; thé tich cdc kh6i khdac d2u 16n hon néng
sufit hAng ngay cda tram mady tron bétdng, cho nén cin phai phan chia
cdc kh6i nay bling cdc mach doc (song song véi chiéu dai cong trinh)

ra thanh cdc kh6i nhd hon.
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Mudn &n djnh chiéu rong gi¢i han cua cac khoi (khi vAn gid
nguyén chiéu dai cua ching ) ta 8p dyng cong thuc:
o_pp < ool e

h

Chigu rong cua khéi V5 phai la:

< 9,5(2,25— 0,16) _ 5,08 m

Bs
13,0.0,30

Chieu rong khdi V1 phai la:

B; = w =5,28m
12,5.0,30
By < 528m ;Bg=B3= Bg < 5,52m;

B, = Bs < 5,08m; By < 106m; Bg < 9,86m

Tri hai kh6i V7 va Vg ra, c‘én‘phéi chia cic khdi khac ra lam hai,
ba khéi nho.

Khéi V, phan ra lam
157, 5m3

Khéi Vg cang phan ra lam 3 khéi; rong 3,3
h 2-5}.

3 kh6i: Via, Vb Vie rong 3,33 m, thé tich

3 m, thé tich 125,0 m?.

Cac kh6i khac cing lam nhu vay thin
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} i i | 17 &
w Vsa Ve.a 13 e '
- 16 14 |
- 12 \&: Vao v
o . 9
Ver Ves 19
Ve.c
25.0 6,25 12,0 6,75
50,0
TANG TREN
g— 1 7 4 10
m V1 a V2.a
8_ 6 3 Vs.a V4.a
™ Vip Vap 9 g
g 2 8 > )
o Vie V,. Vae Vio
12,5 12,5 12,0 13,0
250 25,0
50,0
TANG DUOI
Hinh 2-5
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Bang téng két
Bang 4
Tang | Téncac | Thé tich Kich thuge cac khéi (m) Trinh tu d§ -
bétong khGi m’ chidu dan chiducao | chidu bétong (thi ty
rong, ngay dé béténg)
Via 157,5 12,5 45-3,0 3,33 1
Vip 157,5 12,5 45-30 3,33 6
Vie 157,5 12,5 45-3,0 3,34 2
Tang Vaa 125,0 12,5 3,0 3,33 7
dudi Va0 125,0 12,5 3,0 3,33 3
Vae 125,0 12,5 3,0 3,34 8
Via 118,0 12,5 2,0 5,00 4
Vap 118,0 12,0. 2,0 5,00 9
Via 128,0 13,0 2,0 5,00 10
Vab 128,0 13,0 2,0 5,00 5
Vs.a 97.5 13,0 15 5,00 1
Vs.b 97,5 13,0 1.5 5,00 i5
Tang Vs.a 90,0 12,0 1.5 5,00 17
tren Ve.b 80,0 12,0 1,5 5,00 12
Vz 151,2 6,25 2,5 10,0 13
Ve.a 146,4 12,0 thay déi 3,33 18
Vab 145,4 12,0 thay d8i 3,33 16
Ve 146,4 12,0 thay dé8i” 3,34 19
Ve 98,2 6,75 1,50 10,0 14
2417m° 19 ngay
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Bai toan 6

Tinh s6 luong may thing tai phuc vu d& bétdng

Nang suft mdy thang tdi tinh bing cong thic:

q - trong lugng vat nang.

tek - thai gian mot chu ky van chuyén, gdm:
- thoi gian tmit vita vao thing tit xe = 3 phiit
- thdi gian d6 viza ra khéi thing = 2 phiit
- thdi gian nang thing lén cao

vdi d cao 5-30m ...... 1 phiit
30-60m ...... 2 phiit
60-90m ...... 3phit

K - hé s6 khéng déu hoa khi chia
vita vao thiing, va khi ning thang lén
cao, = 0,8.

Vidu: Chon s6 méy thang téi phuc
vu dé béténg doan éng khéi & do cao
40m, c6 kh&i luong V = 32,8 m3, ban
kinh trung binh r = 4m, chidu cao

mm" m h =2,5m (hinh 2-6).

T Biét riing: |
] | Thai gian bt dbu déng cing cia
T ximang & nhiét dp 30°C la tg. = 1,9810.

il

Hinh 2-6 *ak

2,5m

40m

Thoi gian van chuyén viza bétdng
““‘ dén cong truwong la : t,ch = 0,2 gio.
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nay.

Cher ioar thang tai giéng cd sic nang 0,5 tan
Thing chifa vita bétong ciia né cé dung tich 0.20m3, néing 50 kg.
Thing chi chia 80% dung tich, tdc:
0.2 x 0,8 = 0,16 m> betdng.
Lugng vida nay néng:
0,16 x 2,4 = 0,384 tén
Thai gian mdt chu ky van chuyén via:
tg =3 + 2 + 2 =7 phut
Nang suat thang tai

N=016.% 08=1,1m%h

7
Dién tich gidi han d8 batdng biing mot thang tai:
< N(tge —tven) _1,1(1,9-0,2) _ 6,2m?
h 0,3
h - chieu day 1dp betong dugc dam bang dam dui chén ddng.

S

Dién tich d6 bétong cia tist dién 6ng khéi:
S, = 2nrd
r - bdn kinh trung binh cia tiét dién 6ng khéi = 4 m
d - chidu day thanh 6ng khéi = 0,4 m
S;=27.4.0,4=10m’
Vay can 2 may thang tai gi€ng méi kip 46 betong doan 6ng khéi
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Bai toan 7

Thiét ké t6 chuc duc bétdng khung nha nhiéu ting theo
phuong phéap day chuyén:

I

) TCP:?m% ' ct bt dep
m, A 7 . 4|
4

/

L/
| =2 | |

N %% %

‘/ ?6/ . ‘/ 4

1 MmmA L] ||
sli|e-nit— k.

T= (?Zm+n—1)%+t2

Hinh 2-7
Thi cong bétdong nha nhidu tAng c6 hai gidn doan ky thult la:
t; - thoi gian cho dgi cho dén khi duge phép dyng dan déo, cSp-pha

trén cdc két cdu vira méi d6 betong.

ta - thai gian chd dg¢i cho d&n khi thdo dd dugc c6p-pha cia két

cidu mdi 46 béténg.

Hinh 2-7 trinh bay tién d¢ thi c6ng day chuyén dic khung nha
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béetdng c6t thép hai tang véi 4 diy chuyén don la: cong tdc cdp-pha,
cong tdc cot thép, cong tdc bétdng va cong tac thdo d8 cdp-pha.
mj, mg - s6 phan doan d8 batong clia khung nha tAng 1, va tang 2.
k - nhip day chuyén don.
n - s6 diy chuyén don.
a - sO ting nha
A - s6 ca lam viéc trong ngay.
Thai gian dat cSp-pha dan déo trén mot tang nha, moét mat phai
béng:
k
m —
A
mat khdc phai bing hoac l6n hon:

m-1DK+y
A

vi day chuyén d4t cop pha dan ddo chi c6 thé bt dau & tang trén,
sau khi thdi gian gidn doan ky thuat t, da két thic,mdi cho phép tang
dudi chiu hre:

mk > (n—1)k
A A
S6 phan doan t6i thidu tai mi ting phai bang:

Aty
mmin=_k_+n—1

+ t;

thi méi dAm bao yéu ciu 1a cdc cOng tdc c6 thé gidn doan nhau,
nhung diy chuyén cia ting cong tac vén lién tyc.

Thai gian thi cOng tat ca a tAng nha la:

T = (am+n—1>§+t2
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N&u khéi lugng cdng tic ciia cdc ting nha khong bing nhau thi
thai gian thi cong sé la:

a

K
T=|Xm+n-1|—-+ty

) A
S6 phan doan trong méi ting nha:

m= AT %
B Q

mg = M—n-{-l &:ml_QE
i k Q Q

.......... rA ] ]

m, = _(——tz)_—n+1 _=m1%
|k ] @

Q; - kh6i lugng cbng tic thng thi nhit.
Q, - kh6i lugng cOng tic tAng thy a.

D6 luan luu cfp pha v xdc dinh bling cdch chia thdi gian ldp dung
c6p pha toan b6 cong trinh T, cho thdi gian mot [an s& dung mét bd
cfp pha t,:

a k a
Em" Zm
V=E’.= 1 A = 1
t, k . At
(n—l)z+t2 n-1+—
k
S6 bé cop pha:
a
>m
b=-1——=n—1+1_“_2.
v k




i . . . . ' Phan chia khung nha theo chiéu cao thanh ba dot: dgt I g0m cdc
N c6 thé xdc dinh riéng ré ! ! "
: lh nt:f :62 I:;: ;::;;;O °fp pha 8 : méng cdt, dot II gbm tang mot, dgt II1 gdm tang hai.
cho cop pha thanh v . :

o o4 - Téng s6 cac phan doan d6 batong 1a:
Vidu: Thiét k& thi cong diic khung nha bétbng cot thép hai téng

) .
(hinh 2-8) theo phuong phép déy chuyén, vdi céc s8 liéu cho nhu sau: :

,\ Sm=AT-t)y-n+1=1@5-9)-4+1
T=35ngay,k=1;,A=1 . 1 k 1
ty =2 ngay; tag = 9 ngay; ; = 23 ph.doan.
Kh&i lugng béténg méng: 190 m3 : S6 phan doan t6i thi€u tai méi tAng la:
' 3
: t
Kh&i lugng bétong tang mét: 270 m My = ﬁl +n-1=12,,_ 1 = 5 phan doan.
3 ‘ —
Khéi lugng bétong tang hai : 250 m ? k 1
' 710 m® Khéi lugng betong trung binh cda méi phan doan:
Téng khoi luong :
~ 710
Bet 111 ‘

3
V,=—=230,8
°= o3 0,8m

Cho biét niang sufit 46 betdng méng cia mot déi cdng ‘n‘ha‘n la
Pot 11 z 36m3/ca, va niang sufit 44 bétdng cdc ké&t cqu tAng nha la 26,4 ma/ca.
: S6 phan doan cia dgt thi cong I la:

TPRRXRX| ; 190 3 -
: m; = — = 5,2 (lay chén 1a 5 phan doan)
Dgt 1 36

S6 phan doan cia dgt thi cong II la:

my = 270 _ 10,2 phan doan
2

N

N

B e e

§

PP (Y R

-z

N
q
o

- P
\E
P

I QP [N —

56 phan doan cia dgt thi cong III 1a:
— 250
26,4

Theo khé ning dat dugc cdc mach ngdng tai cdc vj tri cho phép,
ta phAn mbi tang nha thanh 9 phan doas.

Vay khéi lugng @6 béténg mbi ca

F 5
E o

Ll TR Lo Rk
N

o N

9 i my = 9,5 phan doan

[y
'~
-3
@®

N
A ————
w

Hinh 2-8
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;
dfangmotla:  Vy =270 = 30m
9
3
& tang hai la: o =220 = 27.8m
9

Nhu vay la di thiét k& vugt dinh midc nang suit ti 5,3 dén 13,6%.

S6 phan doan méi dgt déu tu 5 trd 1én, nhu vay dam bao cic day
chuyén thi cong bé tong lién tyc.

S8 cic phan doan-cia ca ba dgt la :
my+mg+my=5+9+9 =23

Thai gian thi cong béténg toan bo cong trinh la:
a

T= (2m+n—1)E+t2=(23+4—1)-}+9=35ngéy
A
1

Nhu viy dam bdo hoan thanh cong tdc ding thdi han quy dinh.
S6 b6 c6p pha méng can thiét:

At
b=n-1+ 2:4—1+_1;2_=5b0

k 1
t’s - thai gian chd dgi dd cdp pha thanh, ldy t’y = 2 ngay

P6 luan luu c6p pha cht:

v=_ 2m  _ 18 _36.ng
A 1.2
n—1+— 4-1+77
k 1
S8 b6 cOp pha cdt can thidt:
At’
b=n—-1+22_4_14+1:2_5pg
k 1

D6 luan luu cia cop pha dam san:
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= = 1,5 vong

n—1+

t"y - thoi gian cho dgi dd c6p pha d4y, 14y t”’y = 9 ngay.
S6 bo c6p pha dam sin can thiét :

At
b=n—1+_.__2=4—1+ﬁ=12bo.
k 1

Bai toan 8

Thiét ké van khudn nam
Tinh van khuén ndm ta dung cic cong thic tinh dam don hoac
dam lién tuc chju tdi trong phan phdsi deu.

1- Cong thic tinh momen uén cia dam don, chju tdi trong phan
phéi dau:

yg- tai trong phan b déu trén lem, tinh bing kG/m.
1 - khéu d6 tinh baing cm.
2 - Cong thuc tinh d6 vong ciia ddm don chiu tai trong phan phéi
déeu:
4
f=— 5 ql

—_. , cm
384 100EI

3 - Cong thuc tinh momen uén cua dam don, chiu tai trong tap
trung & gita dam:

Pl

Mpax = -Z, kG.cm

P - lyc tépvtrung, tinh bang kG.
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4 - Céng thic tinh dd vong cia dam don, chiu tai trong tap trung
g gida dam:
PP’

- cm
48 EIl

5 . Céng thic tinh chiéu day véan d hoac chiéu cao dam h:

6
dhayh=\/ Mmax cm
blo],

b - chiéu réng cia dam hay vdn (cm)

[o], - ung suft udn cho phép cia gb (kG/cm2)

6 - Tinh cot ch6ng 43 bén dudi vdn khuén nkm theo cong thic
sau:

Tlép = T
[olep oF
N -'tai trong d& lén cft (kG)
F - dién tich mat cAt cot (mat cit dac) (cm?)

¢ - he s6 uén doc, phu thuéc vao d) manh 4.

a=H

i
] - chidu dai cot (cm)
u - hé s6 phy thudc didu kién ch6t néi hai dau cft
i - ban kinh chuy&n hbi mit cit cht.

-7

I - moment quén tinh cia cht (cm4)

F - dién tich mat cit cHt (cm2 )
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d

Né&u cot hinh tron thi: i = Z

d - dudng kinh cht.
Khi biét x, 1, i thi tinh dugc 4; va ti A timra ¢ béng cich tra
bang (bang 5)
Bang 5:
Bang tra hé s8 ¢ dang cho gb

i ¢ i ¢ A 14
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 0,93 100 031 170 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 chu:

Cot chéng cé cdc giing ngang 6 hai dau, coi nhu hai dau cdt bj
ngam va u = 0,65

Vi du: Tinh vén khubdn ném (hinh 2-9).

- Chidu day ldp bétong bén trén: 50cm.

- Khodng cach ngang gii?a hai cbt chong = 2m

- Khodng cach doc gita hai cdt chong = Im.

- Chidu cao cdt chéng = 5m.
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b) Tinh chiéu day van:

r |

Hoat tai phan phéi trén 1m dai van khuén:

¢

_ 830x 30 _
100
T8ng cong lyc phan bd trén 1m dai:

q=4q; +qg =390 + 249 = 639 kG/m

Coi vén nhu dam don chju lyc phan b& déu, c6 nhip 1 = 60 cm
(kh odng cdch gita cdc sudn ngang la 60 cm)

M6 men Ién nhit cia dam:

249 kG/m
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/

suon’ suon
ngang doc

L ] ®
giting/
Mnmg

I

B e b s £

2 —
Mpag = L 9 _ 639.60° 000
8 100 8.100

D6 day cia van:

. 6x2875
T | 30xgg _ 4Vem

R L Frmm——

2,00 2,00
1 /l Ta diing vdn 30 x 3 cm.
: c) Tinh kich thuéc sudn ngang (hinh 2-10)
Hinh 2-9
a) Céc lyc téc dung lén van khudn ném.: ‘
. ¢ 60
1 - trong lugng béténg trén 1m dai (chidu réng van 30cm): ; m
q;=0,5x0,30x 1 x 2600 = 390 kG'm : l“““ Vin

2 - lyc dong do d6 bétong xuéng vdn khuén : 200 kG/m? Suén ngang

3 - trong lug oi ding tre 200 kG/m? v >~
rong lugng ngusi ding ‘ren /m2 | . { Suon doc
4 - trong ludng xe van chuyén, cau cong tac  300kG/ m JL 60cm 60cm 60cm [
5 - lyc rung dong do dam mdy 130 kG/m? g K
Téng cong hoat tai 830 kG/m?

Hinh 2-10




Luc phan b3 trén thanh sudn ngang la lyc phan bd trén dién tich

van san 60 x 100 cm

G phan trén ta da tinh duge lyc phan b6 déu trén di¢n tich

30 x 100 cm la 639 kG/m. Vay lyc phén b6 trén dién tich 60 X 100cm

la:

q =639 x 2 = 1278 kG/m

Ta coi thanh sudn ngang la mot ddm don chju lyc phan phdi deu
1278 kG/m tua l&n hai sudn doc va nhjp cia né biing 2m.

N&u tinh thém trong lugng cda vén:
gy = 0,6x 1 % 0,03 x 800 = 14,4 kG /m

thi: g = 1278 + 14,4 = 1293 kG/m.

M6 men uén 16n nhdt cda thanh sudn ngang:

1 g  1x1203x200°

8 100 8x100

= 64650 kG.cm.

Mmax =

Chon chiéu réng thanh sudn la 10 cm, thi chiéu cao la:

h= = | ———— =V396 = 20c
\/ blo] 10 x 98 20cm

Kich thuéc thanh sudn ngang la 10 X 20 cm

Kiém tra 46 vong thanh sudn ngang:

5x 1293x 200*
384Kl 384x 100x 1,2x 10% x 6666,7

3 3x 200
fenophér = 1500 1 = 1000 -

= 0,0033 cm

Vay frax < feho phép
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d) Tinh kich thuéc sudn doc . (hinh 2-11)

;>>> == >>]:\E§§§f"g

+————— Cit chéng

4040 kG
2

=] 20 50 20
1 1

Hinh 2-11 _
Trong lugng van truyén 1én sudn doc (vén day 3cm) :
om x 1 m x 0,03m x 800 kg = 48 kg/m
Trong lugng hai thanh sudn ngang:

2x 0,10m x 0,20m x 1m x 800 kg = 32 kg

3 phan tinh sudn ngang ta da biét lyc phan b8 trén dign tich

60 x 100 cm la 1278 kG/m.
Vay ta c6 thé tinh lyc phén b6 trén dién tich 200 x 100 cm:

1278x 200
60

Tai trong tdc dung 1én sudn doc la:
P = 4260 + 48 + 32 = 4340 kG.

= 4260 kG

Ta coi sudn doc 1a mdt dam don gidn, c6 nhip 1 m, chju hai Iye

tap trung:
M6 men uén 16n nhit cda né la:

4340

Mmax -

x 20 = 43400kG.cm
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Chon chitu rong ciia suosn doc 12 10 cm thi:

h=f——- \/6”3ﬂ9 16,%
"Vbio] "V joxgg = 16:%m

Kich thudc cda sudn doc 1a 10 x 20 em.
e) Tinh cot chéng (hinh 2-12)

Tai trong tic dung lén cot chdng la phan lyc phan b8 trén dién
tich 1 x 2 m, nhu &4 tinh & trén, thi bing 4340 kg, chua ké trong lugng
sudn doc.

2.0m 2,0m

1.O0m
n
Ao
|

1.0

o
T
. ; .'Av f

Hinh 2-12

Trong lugng suon doc:

0,10m x 0,20 m x Im x 800 = 16 kg
Tai trong truyéen lén cét chdng:

4340 + 16 = 4356 kG.

Phuong phdp tinh cot chéng 1a chon tiét dign cot trudc, ludi cot
cho truéce, r6i ki€m tra kha nang chiu nén, kha né&ng chéng ubn doc.
Né&u ti€t dién théa man haj diey kién trén la duge.

Ta chon cgt chéng g§ tron, dudng kinh 15cm.

Bén kinh chuyén hbi cia hinh tron:
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15

i= d =—=3,75cm
4 .
Hai dau cot chéng c6 cic giing ngang, nén coi nhy hai dau ngam,
ta ldy:
u = 0,65
1 _0,65.500
O anh A= “_‘_ =" """ =87
Do man i 3,75
Tra bang 5 ta c6:
A=80...... o = 0,47
1=90........ p = 0,38
47-0,38) 7 _
véi  A=8T.... o = 0,47 - L0 — )71 _ 0,41

Dién tich cia cét:
- 2
F=aR%=314x752%=175cm

oF 0,41 175

p 2
0 =62,2kG/em?> < [0]nén= 67 kG/cm
Nhu vay cot ® 15 cm khi chiu lyc nén thi khéng bj oin.
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Bai toan 9

Thiét k€ van khuén ding

a) Cdc lyc ngang téc dung lén vén khudn ding

1 - Téi trong ddng do 46 batdng vao van khuén :
P4 = 200 kG / m? (lugng beténg 46 < 2001 )
P4 = 400 kG / m? (lugng béténg 46 200 + 700 1)
2 - Tai trong ngang cla vida beténg khi d6 va dam:
a) - dam bing tay
P = 1500 H + P,
b) - dam bang mdy:
P=yH + Py
y - dung trong cia 1m3 bétdng.
H - chiéu cao I6p bétdng sinh ra 4p lyc ngang. ‘
- khi dam tay thi H 14y bang 16p bétong d6 trong 4 gid.
- khi dam bing dam dui, lay H = 0,75 m.
- khi dam biing dam ngoai, H = 2 R
- khi dam bing dam mat, H=R
R - bdn kinh tic dung cia dam may.
Vi du:
Hinh 2-13 12 c6p-pha mét tudng béténg diic bing thung dung vida
nhé va ddm biing ddm dui. Tai trong ngangla:
P =yH + P4 = 2500 x 0,75 + 200 = 2075 kG/m>
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SIS —

v/

1. Vén doc
3 2 .
1 2. Sudm ngang
—— |:'/A. B
l ?l 3. Sudm doc kép
” . 4. Buldng giing
i I I 5. Khung chéng xién
g5 B 6. Day thép giling
il I & 6. Day
3 = . n 7. Buléng neo
T L

N

60cm

60cm

Hink 2-13 ]
I- vdn doc ; 2- suvm ngang; 3- swon doc kép; 4- bulong gidng;
5- khung chong xién; 6- ddy thép gidng; 7- bulong ngang.
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b - Tinh chidu day van (hinh 2-14)

/q
e LTV

60cm
'l N
Hinh 2-14
Né&u ding van réng 25 cm, thi lyc phan b6 trén Im dai;

q= 3‘115= 518 kG/m

2
Iyaf _ 518x602-—2420kG em
8 100 8 100

6 x 420 9 2,43cm
blo] 25x98

ldyd = 3 cm.
Né&u dung van réng 30 cm, thi:

=]

2075x 3
= = 623kG /m
10
Muac = 2. 823 662 = 2000kG . om
8 100
4 [62000 243
"\ 30.98 T %%0em
ldyd = 3 cm.
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(-5t _ 5.518. 60%
384 100EI 384.100.1,2.106.54
M6 men quén tinh:

=0,017ecm

1000 1000

c) Tinh kich thuwdc swon ngang
(hinh 2-15)

Ta coi sudn ngang 1a mot
dam don gian, chju Iyc phan phéi
d2u ma g6i tya 1a hai thanh sudn
doc kép, cich nhau 100 cm.

'Chiu cao céa 16p vita béetong
sinh ra 4p lyc ngang 16n nh4t la
75 cm, nhung d€ daAm bao an toan
ta coi 4p lyc ngang &y do mot
thanh sudn ngang chju. Chiéu cao
16p betong truyén 4p lyc ngang
vao thanh 4y 14 60 cm.

Vay luc phan béf trén 1 mét
dai thanh sudn ngang 1a: Hinh 2-15

Subn doc kép

L

| —

2075 x 60
T 100

= 1290 kG/m

a®  1290. 1007

1
8 100 8.100

= 16125kG.cm

W a9




Néu chieu rong thanh sudn ngang la 5 cm, thi chiéu cao h ]a :

b [6X16125
5.98

Ta 14y kich thuéc thanh sudn nay 1a 5 x 15 cm.
Kiém tra lai 4o vong cia thanh sutn ngang:

4 Tand
5ql 5 x 1290 x 100

384E1.100 384 x 100 x 1,2 x 10° x 1406
= 00,0096 cm

fmax

bh® 5.15°
(1=E=—1—2—=1406cm )

3 3x100
fenophép = 000 = 1000 o0 o™ 7 fmax

d) Tinh kich thudc sudn doc kép:

Ta 14y trutng hgp bat lgi nhit khi thanh sudn ngang nim gida
hai buldng giing, tic la né & cach buléng giing 50 cm. Ta coi thanh
sudn doc kép 12 mot dam don gidn, nhip Im, ma g6i tya 12 nhing
buléng giting &y, dim nay chju lyc tap trung & chinh gida. (hinh 2-16).

I -
/bulbnggiﬁng
yenyyesnyeenl |l
B B
{ CEF%(\ Sutm doc ké
l 1 =100cm [ )
K 1
Hinh 2-16

100
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Dién tich ma dinh 1a bén bulong bing 1m?2, Tai trong phan b
dau trén dien tich &y dugc truyén tap trung lén thanh suon doc kép.
Vay lyc tap trung lén mét thanh sudn doc don la:

p = 297% _ 1038kG
2
My = % - __—-——1038: 199~ 25050 kG.cm.

Lay chi¢u day cia thanh sudn doc 1a 5 cm, thi chieu cao cia thanh

sudn 4y la:
\[ =\/ 6 X 28950 _ ¢ 1em, 1y 20
biol 5x98 oM, ldyahem

Kich thudc thanh sudn doc nay la : 5 X 20 cm.
Kiém tra 46 vong cia thanh sudn doc kép:

b 5.208
[=-— = —~— = 3333,4cm*
12 12
D6 vong 16n nh4t:
ﬁ PI3 1038x 100 3
fpy = — = = 0,0056cm

48E1 48x1,2.10%x 3333,4
frnax < feho phép = 0,30cm.

e ) Kiém tra vén khudn chiu téi trong gié khi chua dic béténg tuing
(hinh 2-17).

Lyc gi6 : 100 kG/m?

Chitu cao tudng : 4m

Vén khudn tudng dugc git chdng gi6 bang khung chéng xién va
day thép giang, ct cich 4m mét.

N&u gi6 théi ti trai sang phai thi toan bp khung chéng xién chéng
lai sdc gi6 lat.
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Néu gi6 théi tir phai sang trsi thi day thép giking va buléng neo ' L&y md men déi v6i di€m A, ta co:
giT chan van khu6n chong lai sic gi6 lat, : (Rgx 1,5) ~(qlx05)=0
4.0m ! .
Ry = 200X4 %05 _ 55,4
1,5

Heé s6 an toan chdngl4t K = 1,3
Thanh AB chju nén doc thd, ma [ %pl = 67 kG/cm>
V4y dién tich thanh AB:

1,5m

2

Fap= 13X3047 oo

67
Kich thuéc thanh AB : 6 x 10 cm.

® Thanh CB chju kéo doc thd, ma [akéo] = 120kG/cm?
Hinh 2-717 , Dién tich thanh CB:

B 1,5m

Dién tich chju lyc clia mét khung chéng hoac cia m{t day thép , K. Ry _ 1,3x 534" 2

. 2 = 5,801‘!1
giingla 4 x 4 = 16 m2, : [ Okso ] 120

Lyc phai chiu 1a: 100 kG/m? x 16 m? = 1600 kG. ~ Vay dién tich t6i thiéu cia thanh CB 1a 2 x 3 cm.
® Tinh thanh chéng xién AB: , ® Khi gi6 théi tir phai sang trai thi day thép gikng va buléng neo

- . : 0 3 \J l *» -~ 3 t & .
Lyc phén b8 dau trén 1m dai ciia dam thodi dau: chéng lai : day gikng chiu mot nua lyc gi6, va buldng neo chju mbt nia

1600 Lyc gié th8i vao mat vdn khuén ma day giing phai chju la:
q=-—"=

= 400kG/m 1600
L&y m6 men 46i v6i difm C, ta c6: ; 2. cos 3(°
L4y hé s6 an toan chénglatla K = 1,3

Kha nang chiu kéo ciia day thép la 2250 kG / cm?2
Véay dién tich tiet di¢n day thép la:

= 920kG
—_ 1
Mc=(R1xCK)—(qlx5)=0

4
= (R; x 1,65in45°) —(400x4x§)=0

L3x920 .,
o =" = y m .
R 400x4x 2 3047KG a 2250
T Y2 T ' Ding 2 dy thép ® 6mm, ta c6 F, = 0,5bcm?
)
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CHUONG 3

THI CONG LAP GHEP

Bai toan 1
Chon diy céap

-y

Hinh 3-1
N6i lyc trong méi nhanh day khi cfu mot vat niing tinh bing
cdng thudc:

104

) 30° 45° 60°

a 1,15 1,42 2

G - trong lugng vat cdu

n - s6 nhanh day cfu

m - hé s6 khong d2u hoa trong cdc nhdnh day

khi n=1+2thim=1
n=4+8thim=0,75

¥ - g6c nghiéng cia nhdnh déy so vdi dudng thing ddng

a - h¢ s6 phu thudc géc nghiéng cia nhénh day.

Ché€ dé lam viéc clia day cap Hé s8 an toan K
- D&y neo gidng cot try,thap ... 35
- Day cap nang vat cua méy toi
quay tay ... 4,5
chay bang ddng co : nhéd ... 4,5
: trung binh ... 55
Jon.... 6
-Day cdu vat c6 méc hodic khuydn & hai dau ( khéng 6
cudn bo 18y vat ). ..
- D&y c8u cubn b6 I8y vat .... 8

Lyc thiét k& cia day c4p:
R=K.S
K - hé s6 an toan
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Vidu 1:

Chon duwong kinh da&y cdp ding lam déy neo gidng cot tru, ndi
liec trong déy nay la = 2000 kG

Déay cép ding lam day neo giiing thufc loai day cdp cing, ciu
tric 6 x 16 + 1 ( xem bang 1 tinh ning ky thult cua cdc day cap ).
Heé s6 an toan K lay béng 3,5

Luc thi&t k&€ trong day:

R=K.S = 3,5.2000 = 7000 kG

Gia st sgi thép trong cdp c6 cudng d8 chju kéo la
o = 140 kG/mm?, tra bang tinh ndng ky thudt cia céc loai cdp cing,
ta chon cdp chju dugc lyc kéo dit 1a 8620 kG, vdi dudng kjnh la 14mm,
trong lugng méi mét dai cia cdp 1a 0,69 kg. '

Lam bai todn ngudgc lai, n&€u cdng trudng cé sén loai cdp dudng
kinh 14 mm nay roi, thi tai trong cho phép ciia né la:

S = 8620 : 3,5 = 2466 kG

Vidu2 '

Chon logi va dudng kinh da&y cép d€ ché tao thanh mot déy clu
hai nhdnh, mang mot vt ning G = 2000 kg ; géc nghiéng cia mbi
nhénh déy la ¢ = 30°.

Vdi gécp = 30 °, thi he s6a = 1,15

Néi lyc trong méi nhdnh day la:

s =2000 4 15- 1150 kG
) 2
Chon day cdp mém, cdu tric 6 X 37 + 1 d€ 1am day c4u cusn b6é

14y vat:
He s6an toanldy la K = 8
Lyc thiét ké& cia day la:

R = 1150 X 8 = 9200 kG.
Gia s sg¢i thép trong cdp c6é cudng 49 chiu kéoo = 150 kG/mmz,
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khi tra bang 1 ta sé chon dugc loai cap chiu dugc luc kéo dut la :
10450 kG, vdi dudng kinh 1a = 15,5 mm.

Trudng hgp géc nghiéng ¢ cia méi nhanh day cdu khéng phai la
30°, ma 1a 60 °, thi:

Hées6ala2
Néi lyc trong méi nhanh day la:

s = 2990 5 _ 5000kG

2
Lyc thiét k& trong day: R = 2000. 8 = 16000kG

Khi nay dudng kinh cdp phai la: 19,5 mm.
Bang tinh ning ky thuat clia day cip

Biang 1
Budng Trong Lyc lam ddt day cap R (kG) khi cuding dé chiu
kinh.cép luong kéo cua sqi thép Ia (kG/mm?)
(mm) | mddicap | 150 160 170
(kg)
Cap cung céu tnic 6x19+ 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 e 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
25,0 217 27200 29150 31150 33100
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Dudng Trong Luyc lam dut day cap R (kG) khi cuong db chiu
kinh cap lugng kéo cla soi thép 1a (kG/mm?)
(mm) | mdaicap | y4p 150 160 170
(kg)
26,5 2,45 30750 32950 35750 37350
28,0 2,75 34400 36850 39350 41800
31,0 3,40 42550 45600 48650 51700
Céap mém c8u trdc 6x37+1
8,7 0,26 3200 3430 3660 3890
1" 0,41 4990 5340 5700 6060
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 18450 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
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Bai toan 2.
Tinh ddn treo.

Vidu 1 - Xac dinh sic céu cia mt don treo, dai 8,2 m, ding dé nang
nhitng két cliu batong cét thép 1on, lam béng hai thanh thép hinh U N°30,
R = 2400 kGjcm?2, heé s6 didu kién lam viéc y. = 0,85. (xem hinh 3-2).

Il 1-1
L
j = R i
| Y Tl S LY LV e |

1

-

.~

Hinh 3-2

Trong lugng vt cdu tac dung vao don treo dudi dang hai lyc tap
trung g hudéng xudng duéi va duge can biing bing mjt lyc F hudng nguge

len. Nhu vay thi don treo lam vigc nbu mot dAm don gian dat trén hai

g06i tua, chiu tdc dung cia mdt lyc tap trung & chinh gitta dam.

“Mé-men ufn I6n nhit trong tiét dién don treo:

F.y,.kq.l
M. o F1_F.7a-ke 1
4

trongd6: y,- hg¢s6antoan;y,=11

kd - hé sddéng hQC H kd = 1,1

1,1 .
M, = F.1,1 41,1 82 _ 2.5F
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Xdc djnh kha néng chju lyc cia ddn (md-men uén tdi han) khi
da biét tist dien va cudng do tinh todn R, bing cong thuc:
Mpax <Ry, . W

25F <sR. y,. W
T 46 tinh ra sic ciu cia don treo:
F<R.y . W/25 =
=R .y . 2W,/25=R.y . W, /1,25
=2400.0,85.387/1,25 = 6,44 . 10° kG = 6,5 T

trong d6 W, = 387 cm? - mé6 men khéng cia mot thanh thép hinh U
(tra bdng vé thép hinh U) c3 N°30.

Trong lugng don treo :
31,8 kg/m x 8,2 x 2 = 521,5 kg.
Béng 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 ] 277 308
30 31,8 387
33 36,5 484
36 41,9 601
40 48,3 761
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Vidu2
Xéc dinh sitc clu ciia mot thanh don ngang treo bing hai nhénh day
cp, c6 goc nghiéng so vsi dudng thdng ditng la a = 45° (hinh 3-3)

Hinh 3-3

Thanh ngang nay béng thép éng, dudng kinh ngodi D = 102 mm,
thanh éng day t = 6mm, chidu dai thanh I = 4m, logi thép Ct -3, cuong
dp tinh toén R = 2350kG/cm?.

H¢ s6 dong hoc: k = 1,1

He¢ sé didu kién lam viéc: y = 0,85

Trong lwgng vét céu la F

Thanh ddn c6 nhiém vy ving ngang d8 cho vét treo khéng bj bién
dang do cdc day cdu nghigng tdc dung vao vat treo
N¢i lyc trong thanh don:
N=£.tga=_F_,tg45o=E
2 2 2

T 46 nit ra:
F=2N (a)
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KbA niing sit dyng thanh don nay b gidi han béi dieu kien én dinh: Bang 2

Nan=¢RyA , (b) D6 manh Hé s6 un doc ¢ clia cac thanh chiu nén, bing thép vGi
R - cudng d6 chiu nén cia thép. A cuong dé tinh todn R, kG/cm? nhu sau:
o - he 56 udn doc. 2000 | 2400 | 2800 | 3200 | 3600 | 4000 | 4400
y - he s6 dieu kién lam viéc 0 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000
A - tiét dién ngang cta 6ng thép. . 10 0988 | 0987 | 0,985 | 0,984 | 0,983 | 0,982 | 0,981
A=Z@*-dh=" D> _ (D - 21} ; 20 0967 | 0,962 | 0959 | 0,955 | 0,952 | 0,949 | 0946
4 4 : 30 0939 | 0931 | 0924 | 0917 | 0,911 | 0,905 | 0,900
_314 [1—0—22 —102-2. 0,6)2] - 181 cm? 40 0906 | 0,894 | 0883 | 0,873 | 0,863 | 0,854 | 0,846
_ 4 - 50 0869 | 0,852 | 0,836 | 0,822 | 0,809 | 0,796 | 0,785
Mémen quén tinh cda 6ng tinh biing cong thuc sau: 60 0.827 | 0,805 | 0,785 | 0,766 | 0,749 | 0,721 | 0,696 -
- (D4 _ d4) - ﬂ(ﬁ? _ @2) = 209 cm® | 70 0782 | 0,754 | 0,724 | 0,687 | 0,654 | 0,623 | 0505
64 64 80 0734 | 0,686 | 0,641 | 0,602 | 0,566 | 0,532 | 0501
Bén ki’;h:‘\;?/‘A“';h;/zog/l 81 = 3.4 om o % | 0665 | 0612 | 0565 | 0,522 | 0,483 | 0,447 | 0,413 |
: 100 0599 | 0,542 | 0,493 | 0,448 | 0,408 | 0,369 | 0,335 |
D6 manh: A =#1-1:400 _ g -
: ; 34 110 0537 | 0,478 | 0427 | 0,381 | 0,338 | 0,306 0,280
H¢ s6 un doc ¢ tim bing cach trabdng 2. V6i4 =118, R = 2350 120 0479 | 0419 | 0366 | 0,321 | 0,287 | 0,260 | 0,237
ta tim duge: ¢ = 0,437. ' : | 130 0425 | 0,364 | 0,313 | 0276 | 0,247 | 0223 | 0,204
Kha nang chju lyc cia thanh don treo nay tinh theo cong thic(a): 140 0376 | 0,315 | 0,272 | 0,240 | 0,215 0,195 | 0,178
Fen=2Ngn=2.0437.2350.0,85.18,1 =~ 31400kG 150 0328 | 0,276 | 0,239 | 0211 | 0,189 | 0,171 | 0,157
Don treo nay c6 th€ cdu duge nhing vat nang téi 30 t&n 160 0290 | 0244 | 0212 | 0,187 | 0,167 | 0,152 | 0,139
170 0259 | 0,218 | 0,189 | 0,167 | 0,150 | 0,136 | 0,125
] 180 0233 | 0,196 | 0,170 | 0,150 | 0,135 | 0,123 | 0,112
190 0210 | 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 |.0,083 | 0,085
220 0,160 | 0,135 | 0,118 | 0,104 | 0,094 | 0,086 | 0,077
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Bai toan 3
Chon cén truc I&p ghép x
Chon mot can truc dé ldp 8hép toan bo céu kien dic sdn (bdng 3; 2,50
cia mot b€ chita nude 2000 m? (hinh 3-4) ;: ¥
” | +0.00
Bang 3 ] v
1 50
Cac loai c8u kién Ky hidu | S6 iugng Trong luong (t&n)
c8u kidn y
u e mdt cliu | t8ng cbng 1
kién
Kh&i méng cot M-1 27 0,3 8,1
Cdt giva C-1 1 2,3 2,3
_ o ‘
T™-2 \
Céot C-2 27 08 21,6 ; j 1\ a o) i
Ma cot " MC-1 1 3,3 3,3 | o000 500 5000
T&m tudng T-3 48 25 120 .
: Hinh 3-4
“Té'm mai va kich thugc : Ta xét hai phuong 4n chon can truc 14p ghép :
3,12 + 0,45x 4,25 ™-2 10 33 33 Phuong an 1 - Can truc chay trén b hé méng va ldp ghép toan
3,12 + 1,82 3,64 ™-3 17 2,8 476 B0 céc cdu kign cia bé chita
' Phuong én 2 - Can tryc chay trén ddy b€ va lip ghép phan cong
313 +221x349 ™-4 24 2.2 52,8 trinh & chinh gita c6 dugng kinh 10m (€ can truc con c6 chd chay
Ong tru 16 cia LC-1 4 0,5 2 quanb trong hé dao) sau d6 can truc chay trén mat d4't d€ 14p ghép

tudng va cic tdm mai ngoai ria con lai.
Téng céng 159 290,7

Phuong én I : Chn truc chay trén bs hé dao.

1 - An dinh cdc thng 56 cdu lp (Hinh 3-5)

o] day cdu kién ning nhat lai § xa nhat d5i vi truc quay cliia mdy,
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hy
+4,8 h,
v . hy
+2,5 Y
£ \\\
~0,0
AN
N Tdiu4
/‘
e=056
R
Hinh 3-5

d6 1a kh&i mid cot & chinh gia bé chifa, ta chon cdc thong s6 cdu lap
theo c&u kién nay la dd.

Trong lugng vat ciu : Qg = 3,3 tdn

Chigu cao nang méc cdu : Hy, = hg + hy + hy + hy
H,=(4,8-25)+10+ 0,35 + 2,6 = 6,15

D6 vdi thist k& (tinh d€n mép banh xe can truc) :

R, =‘_i_+ e + hy, cotgp =Eé+0,5+2,5c0tg45°= 15m
2 2 '

2 - Chon cén truc :

D6 véi thigt k€ 1a 15m, thi tay can phai dai trén 20m. Theo s8
tay can truc ta chon nhing can truc ty hanh nao c6 tay can dai tu
20m trd 1én, c6 suc truc 18n hon 3,3 tdn ¢ 46 v6i khoang 15m.
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Chon ra dugc hai loai can truc sau :

- Cén tryc ty hanh banh xich CKG - 25, tay can dai L = 20m va
chiéu réng cia hai banh xe B = 4,1m

- Can truc tu hanh banh hai K -252, tay can dai L = 25m, va
chiéu rong banh xe B = 4,2m.

Kiém tra xem cédc tinh ning ky thuat cda can tryc cé ddp ing
dugc cdc thong s6 ciu l4p cdu kién khong.

- D6i v8i can truc CKG-25 -

R=%4e+hycotgp+ B
2 2

=24 405+ 2500t + 21 = 17,05m
2

2

Tra d6 thj tinh nang can truc & 46 véi R = 17,05, ta dugc :
H=13m >Hy=615m
Q = 4,5 tdn >Qp = 3,3 t&n

- Dé&i véi cin truc K-252

R=2%4+05+ 250tz + 22 =17,10m
2 2
Tra s6tay ta c6 :
H = 18,56m > H, = 6,15m
Q = 3,35 t4n = Qp = 3,3 t4n

Gia thué mot ca mdy cia cn truc CKG-25 la 1.900 déng, con gis
thué cda can truc K-252 la 2.700 déng (xem phu luc 1), vay ta chon
loai can truc thyd nhAt.

3 - Xdc dinh cdc chi tiéu kinh (€ ky thudt ciia phicong dn ldp ghép :
3 day yéu cau xac dinh ba chi tiéu sau :
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- thai gian lam viéc cua can truc tai cbng truong Béng 4
- gid thanh l4p ghép mot tdn cdu kien . Ldp mong | LAp cot | Laptdm | Lép t&m
- hé s8 tan dung suc ciu. uong mai
a) Thoi gian lam viéc ciia cbn truc tai cong trudng : I:;g(zl?ac?\::; tcr:‘:ooc?anyg) 1 2 2 2
=V 4 te | Théi gian hoat ddng cia may 4 5 -3 4
Ns : Thoi gian mdt chu ky (phat) t, | 19 77 24 25 )

V - téng kh8i lugng lip ghép.
gp Thai gian trung binh mét chu ky thao téc cda can truc

N; - naing suft st dyng ciia cin tryc trong 1ca:
tiN; + taNg + t3N3 + t4N,

N1+N2+N3+N4

Etc - thoi gian thdo, 14p va chay thi cia can truc teh =

Niing sufit can truc tinh biing cong thuc :

1927+ 7728+ 244842552 _ gg
27 + 28 + 48 + 52

Nang suft cAn tryc :

480
K
teh

Ng=q.

q - trong lugng binh quan mét don vi cfu I4p, t&n.

teh - thoi gian trung binh mot chu ky thao tdc cia can tryc (tuc : | N, =1,8. 420 .0,82=18,8t&n /ca
thdi gian trung binh mét fan cfu l4p), phit T
K. - he s6 si dung can tryc theo thdi gian (K¢ = 0,7 - 0,85) Thai gian lp ghép toan bd cdc k&t ciu b8 chua :
480 - thdi gian mot ca, tinh bling phit 290.7 '
Bay gig tim cdch xdc djnh miy dai lugng mdi nay : T= 18.8 = 16ca
- Trong lugng binh quan mét don vi cfu lip : Thoi gian thay d6i tay can cia can truc CKG-25 14y theo s6 tay
= 290,7 _ 1,8 t&n : cAn truc nhu sau :

159 thdsi gian J4p can : 23 gio - cong

- Théi gian mét chu ky chao tdc (tinh theo phiit), 14y theo s& lidu thdi gian thdo can : 16 gio - cong
cho trong bang 4. . 5 . \
thdi gian chay thit : 10% thsi gian 14p can.

D6i céng nhan théo 14p can gdm 4 ngudi

S = 23+28 01416,
7.4
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Téng thai gian lam viéc cia can tryc tai cong trudng : Theo hinh 3-6, lap bang 5
T=15+156=17ca
b) Gid thanh ldp ghép mét tin clu kién. (khéng ké cdc cong tac
chuén bj khac) .
. 1,08G., + 1,52, C
N,

>'C - t8ng tien cdng lao dong cda cdc cong nhan IEp ghép. Thanh \
4, 3 ngudi bac 3) ‘ v, ._'_:._,

[ [

Gem - gid thué mot ca mdy can truc CKG-25
phén cia t8 cong nhan nay gom 5 ngudi (1 ngudi bac 5, 1 ngudi bac

3C = 64 + 57 + 50 x 3 = 271 dong | ' I .
1,08 - hé s6 phu phi cho cdc tryc ti€p phi khdc _L A D i fp,
. 7 . 7 V. 1/,
1,5 - he s& phu phi vé tién cong. 5 L3515 103 2,5
Gid thanh l4p ghép mot tdn c&u kién biing can truc CKG-25 la: a3’ 1::
2.3 1.5
G = 1,08.1900+ 15,271 _ 1q) gguno os 33, | -
18,8 . o3 8.5
- . 2 PR . K , - 2,8 R‘miu=
¢) Hé s& tan dung siuc ctu (khi can truc ldp ghép nhidu logi cdu .
kién), xac dinh bdng coéng thic : ' g’g
v 2,2
kin; + kong + ... + kjn; 2.5
K = K1t kony kin; 05

n+ng+ ..+

ny,..., n; - s§ lugng titng loai cdu kién Hinh 3-6

k1,..., ki - hé s6 tdn dung sitc cdu khi can truc lip ghép tang loai
céu kién i.

- k1=—g—£, k2=g, ey ki=ﬂ

Q Qo Q
gi - trong lugng cfu kién loai i.
Q; - suc truc & 40 v4i thiét k&.

120 . el

hor o
&




Bang 5
Caukign| S6 [Trong| DO vGi | Stc cdud dd | Hé s tan dung suc cdu
luong |luong | thi&t k& vGi thi6t k& [khi lAp tirng loai cdu kién
n g R (Tén) ki
T™-2 10 3.3 18 6,2
k= E = 0.53
6.2
TM-3 17 28 10,25 10,8 28
=——=026
10,8
T™M-4 24 22 | Rmin=7 17,0 2,2
=——=0.13
17
MC-1 1 33 17,5 4.5 33
=——=0,73
4,5
C-1 1 23 17.5 45 23
=——=051
45
C-2 10 08 12,5 8,0 08
=—=0,10
8
C-2 17 0,8 85 14,0 08
=—=0.06
_ 14
M-1 10 0,3 12,5 8,0 0,3
=——=0.04
8
M-1 17 0,3 8,5 14,0 03
== =0.02
14
T-3 48 25 Rmin 17,0 2,5
=—==0,15
17
LC-1 4 0,5 Rmin. 17,0 05
=——=0.03
17
122

Heé s6 tan dung sdc cdu cua truc can CKG-25
K = 0,63.10+0,26.17+0,13.24+0,73.1+0,51.1
10+17+24+1+1+10+17+10+17+48+ 4
01.10+0,06.17+0,04.10+0,02.17 +0,15.48+ 0,03.4 =0.15
10+417+24+1+1+10+17+ 10+ 17?|-48+4

Dung mdt can tryc 46 lip qud nhidu loai cfu kién nén hé s6 K
thép.

+

Phuong én I1 : Can truc chay & ddy va trén b hé dao

Hinh 3.7
1. An dinh cdc thong s6 cdu ldp (hink 3-7)

a) Khi cin truc ding & trong hd méng 8 1ap ghép cic két cdu cia

phan chinh giia bé chia thi c6 thé chen can truc theo d0 véi nhé nhat

ctia tay can. Khi xac djnh cic thong s6 cfu l&p can xét t6i chidu cao nang

méc ciu H va trong lugng ciu kign cing dung cy treo budc Q (Bang 6).
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Bang 6
Téncdu | Ky |Dac diém ciu kién Cac théng s& cdu lap
kien hiéu Trong | D6 cao Trqhg luong | Chitucao | D3 véi
clu . .
Kién lbong | mattrén | va dungcu | nAng moc | thiét k&
i (tdn) (m) |[treobudbc:Q| cdu:H R
Méng M-1 0,3 0,3 0,34 32 Rmin
cot '
Cot C-1 2,3 4.8 2,32 7.7 Rmin
T&m mai | TM-2 3,3 52 3,34 8,1 -

Trit tdm madi ra, cdc cu kién khdc nhu méng cot, cot dugce 14p &
dd v6i Ry, cia tay can.

D€ l4p tAm mai ta xdc dinh chigu dai tay can va 46 vdi tay can
theo géc nghiéng cda né d8i véi dudng ndm ngang, sao cho tay cin d6
gan céc két cdu cong trinh nhat.

Thong thudng ngudi ta xdc djnh 46 véi R cda tay cAn bing phuong
phép vé so d6 (xem gido trinh), cing c6 thé xdc dinh bing cong thitc
(khi tay can khéng c6 mé) nh sau :

_ 3,H—c+e
tga = _
a

a - géc nghiéng cua tay can so véi dudng ndm ngang, khi tay can
dy c6 chiéu dai t8i thidu 44 d€ phyc vu céng trinh nay (hinh 3-8)

H - 46 cao cia noi dat cau kién
c - khoang cdch ti mat d4t dén khép quay cia tay cAn
e - khoang cédch an toan, ldy bing 1,4m

a - khodng cdch tif cot & gan can tryc dén dudng thdng ding di
qua méc ciu.
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hd=1'2 s .
| 2.0 . C-
e i‘;': e E
42 ! 1,2E
H=4,8 7 "i
 c=1,6 :
a i
o R =:
Hinh 3-8 '
34
48-16+1,4
= . . =1,25
tga 2.1
a = 51° 20’
Chiau dai nhé nhat cda tay can la :
4,2
16, 2 10
sin51°20’ cos 51°20’

Ta chon chiéu dai tay cdn : L = 10m
D6 vdi R cla tay can :
R = 48-16+ +14, 4,2 +1+1,2=26,55m=Tm
tgo 2
4 day 1,2 - khoang cich tu khép quay tay can dén truc quay cta
c‘én truc.
Chiéu cao nang méc cdu H da d&€ l4p cdu kién vao vi tri:
H=48+ 1,0+ 04 + 2,0 = 82m

Chi2u cao t6i da nang méc cdu, khi tay candai L = 10m, va chigu
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dai nhoé nhét cia rong roc treo méc cdu hg =1,2:
H=Lsina +c¢ - hy = 10sin51°20" + 1,6-12=821m

nhu vy la chn tryc mang tay cAn L = 10m c6 dg a9 cao dé l4p
tdm mdi vao vij tri.

b) Khi cén tryc chay trén by hé dao, d& lip phan bé chua cdn lai,
né phai véi xa hon 46 véi nhd nhat cia né, vi cdn cich rdanh dao.

Nhing c4u kién ldp ghép trong dgt II nay la TM-3, TM4, T-3 va
LC-1, trong 46 thi t&m m4di TM-3 la c&u ki¢n vita niing nh4t (2,8 tan)
vifa xa nhat.

Q = 2,8 t4n
R=23%,35+054+25. cotgas + 34 = 10m
2 2

Chigu rong B cia cdc can tryc ty hanh nhé, binh hai thudng 1a

B = 3,4m o
2 - Chon céin truc

Dua theo cdc théng s6 cfiu ldp da xdc dinh dugc & trén, ta chon

can tryc lip ghép theo nhdng tinh ning ky thu4t cia ching (bang 7)

Trong dgt I khong xét céc cau ki¢n TM-4, T-3 va LC-1, vi ching
vira nhe hon, vita gan can truc hon so vdi ciu kié¢n TM-3. Can truc
néo lip duge ciu kien TM-3, sé l&p dugc cdc cdu kien con lai.

Theo s6 ligu trong bang 7 thi chi c6 hai can truc :
K-102 véi tay can L = 10m
E-801 véitaycan L = 11m
ddp dng dugc diéu kien 14p ghép cong trinh bé chia nay.

Viéc chon mdt trong s§ hai can tryc d6 phai dva trén sy so sianh
cdc chi tidu kinh t& ky thuat, cdch tinh cdc chi tidu nay d4 trinh bay
trong trudng hop can tryc chay trén bs hd dao (phuong 4n I)
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Bang 7
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Trong trudng hop céan truc chay xufng ddy hé dao thi phai ké
thém cong tdc lam dudng lén xuéng cho cin tryc, va ciing c6 khi can
phai ldt cac tdm dudng tam cho can truc di trén tdm ddy b&.

Chii y : Trén day di trinh bay cdch chon mot can truc dé xay lip
mot bé chita, véi hai phuong 4n thi cong.

Khi can thi cong nhiéu b€ chda nhu trén-thi nén chon hai loai
can tryc va phin cong ching lip ghép cdc cdu kién theo trong lugng
nang nhe khic nhau.

Bai toan 4
T& churc 1dp ghép nha cong nghiép mét tang

Nhitng nha cong nghiép mot ting blng cac két cdu bétong cst
thép duc sén thudng dugc phan chia thanh nhigu phan doan lép ghép.
Cac két cdu trong méi phan doan dugc ldp ghép theo phuemg phép
tuan ty, nhung toan nha néi chung mang tinh chat lip ghép téng hop,
va ¢6 thé chuyén giao mau chéng tung phan doan nha cho cic dang
cong tdc xay dyng khac va cho cong tdc l4p thi€t bj.

Nhing phan doan l4p ghép khi can tryc di chuyén doc nha thusng
1dy 12 mot gian khdu d¢ clia phan xudng hay 14 mét doan ciia gian khau
do d6 nim gida cc khe nhiét. Chieu dai mdi phan doan lip ghép cia
nha bétdng cdt thép dic sdn con cé thé xac dinh bdi dieu kien gisn
doan ky thuat gita lic 14p cot va lip cdc két cdu khdc ién cot, vi betong
gén chan cdt vao chdu méng phai dat t6i 70% cudng dd thidt k& méi
dugc phép chiu lyc.

a) Truong hdp ldp ghép nha cong nghiép mét tang bdng mot can
truc.

Né&u can tryc di chuyén & chinh gia khdu d¢, 14p ca hai hang cot
mot lic, ta c6 méi quan hé gitta thdi gian T l4dp cdc cot trong mdt phan
doan va thdi gian gidn doan ky thuat tg,;, nhu sau:
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T Ztmin
Trong 86: tpin =ty + 4 |
t, - khoang thai gian tit hic l4p cdt d&n khi 14p vita gin chan cbt,
tinh theo ngay.
ty, - thosi gian bdo dudng bétdng mdi ndi tinh theo ngay.
Né&u céin tryc khongdi chuyén & chinh gita kh&u 49, ma di chuyén
doc hai bén khdu 49, ta c6 quan hé:

Trong d6:

t, - thdi gian trung binh 1ip cdc cot va lp cdc két cdu khic cang
mot day chuyén véi cbt, & ci hai hang cot, (trung binh trong
mét & gian nha).

t'. -'thdi gian trung binh p cic k&t c&u nhy trén trong lugt di thit
hai ctia cn truc (khi can truc di chuy@n doc hai bén kh#u d0).

Khi s6 lugng va loai két cfu trong hai hang cia gian khdu d¢

giéng nhu nhau thi t, = 2t’;

He s6 L néu Ién dnh hudng cia téc 49 lip ghép tung hang mot
t'.
dén thoi gian gidn doan ky thudt chung.
Téc 40 lip ghép cdt va toc dd lip ghép cac két cdu mai trong mot
phan doan c6 khdc nhau nén quan he gida T va tpin phai viét duéi dang:

T 2a. tmin
Trong 46: a= .2
tm
m - thdi gian trung binh lip cdc k&t ciu mai trong mét 6 gian.
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. . t
Néu can tryc di chuyén doc hai bén khdu do thi lfy a = -©
tm

Nl!uk <1, thildy a =1
tm
Thdi gian t8i thifu Tp;y lp cot (d6i khi lp cdt va Hp cdc ket
cfiu khic cung mdt day chuyan vdi cot) trong mdt phan doan lap ghép
6 thé xic dinh bing cong thic:

te t
Tmin=a'tmin'_—= a(tv+tb)—c
t"c t,c
Ngoai ra néu biét thdi gian trung binh Iip mét cot S (tinh bang gits)
vA bi€t Tpin, thi c6 thé xdc dinh s6 lugng cdt t5i thidu Nmin (d8i khi ca
88 céic kit cffu khic) trong mét phan doan 14p ghép tir cOng thic:

Tmin:M
- k.g. A .
Trong d6:

S - thdi gian trung binh ldp mét cot (giv).
A - s8 ca lam viéc trong ngay

g - thoi gian mot ca, tinh theo gits

k¢ - he s3 si dung can truc theo thai gian
Ta c6 phuong trinh:

M=a(tv+tb)i
k.g.A £,

T 46 nit ra s§ cot t6i thi€u trong moét phan doan 1ip ghép:

N __kt-g-A-a(tv"'tb)tc
min —
St’,
Biét dugc trj s8 Np;, va s6 lugng két cdu trong tirng khiu dé thi
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c6 th€ 4n dinh danh giéi phan doan I4p ghép.

Néu s6 k&t cdu trong phan doan Ny, xdc djnh bing tinh toin
nhd hon s6 két cdu trong mét gian khdu d6 hoac trong mét doan gian
khdu d¢ téi khe nhiét, thi chigu dai phan doan l4p ghép 14y bing chitu
dai gian khdu d9 hay bing chieu dai doan gian kh&u 46 t6i khe nhigt.

Néu trj s6 Ny, khi tinh ra lai i6n hon s8 lugng két ciu trong
gian khdu d6 mot chiit, hosc 16n hon 8§ lugng k&t cqu trong doan gian
khfu d6 t6i khe nhigt, thi ta cho trudc trj s§ N nay, va xdc dinh thoi
gian bdo dudng beténg m6i néi ty,:

_N.S.t.—t,
ki .g. A.a.t,

Chon thanh ph#n b&téng va cdc bién phdp lam béténg mau déng
cing trong khodng thdi gian bao dudng ty,.

b) Trudng hop lép ghép nha cong nghiép mot tang bing hai cén

ty

. truc, cdi no di tiép sau cdi kia.

- Giita hai cin tryc nay phai c6 mit thdi gian gidn doan ky thuat
nhu sau:

Te= L Hpm +t) +t, + 8,
A

Tc - khodng thoi gian gia hic bit d4u 14p cdc cot biing can truc
thit nhét va lic bit dau lép cdc k&t cfu mai bing cin truc thy hai,
tinh theo ngay.

ta - thdi gian lip hang cft th nhét trong gian khdu d6 thit nhat cia
phAn xudng, khi can truc di chuyén doc hai bén khdu d6, tinh theo ca.

Hipay - tri cyc dai cla higu s6 (t, - tp), trong d6 t, 1a thoi gian lip
céic két cfiu cia mot khdu d6 bling cAn tryc thi nhét; ty 1a thoi gian
Hp cdc k&t cdu khéc cia khiu d6 biing cin tryc thy hai.

Tinh cdc tri s6't) va ty cho mét kh&u d¢, sau d6 tinh cho hai, cho
ba khu 46 va v.v...
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Vi du: T3 chitc ldp ghép mot phén xizdng mot tang ba khdu dd
bing betdng cot thép dic sdn, mdi khéu do rong 18m, budc cot chc
hang ngoai cung la 6m, budc cot cdc hang trong la 12m (hinh 3-9).

Cdc mong dic toan kh8i tai ché, cét dic sdn, dam céu chay va
dam dé vi kéo ung sullt trudc; méi gom cdc dam mdi ung sudt trudc
vé cdc tém mdéi; tudng gom nhi¥ng tém pa- nen lon.

G day ta chi xét viéc t8 chic l4p ghép cdc két c4u chiu lyc chinh
nhu cft, dim cu chay, dam d8 vi keo, dAm m4i va t&m mai (bang 8).

Duya trén nhi@ng chi tiéu kinh t& ky thuat ngusi ta chon cAn truc
bénh xich E-252 d€ 14p ghép cong trinh nay. Can truc sé phai chay
doc hai bén kh&u d6 d€ cfu 14p cdc k&t cdu: vdong dau can truc lEp cac
cOt trong mot phan doan, vong thit hai cin truc ldp cdc ddm cau chay,
dam do vi keo va cac két cfu m4i.

Bang 8
LOAICAUKET | S&lugng | Tronglugng | D6 cao Cao trinh
(chi&c) mot chiéc két c8u 18p ghép
Cot
loai nhd 60 5,0 12,0 -
loai I6n 26 9,3 12,0 -
Dam cau chay
loai nhé 44 3,0 - 6,8
loai I6n 44 7.0 - 68
Dam dé6 vi kéo 22 6.8 - 10,0
Dam mai 72 55 - 11,0
T&m mai 792 1,5 - 12,5

Céc s6 lieu d€ x4c dinh s8 cot t6i thidu N;, trong mot phan doan
lip ghép la: A = 2 ca, ky = 0,8, g =8 gid, t, = 0,5 ngay, t, = 2 ngay,
t8 14p ghép c6 5 cong nhan.
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Tra Dinh muc lao do6ng 726 tap V(1966) ta lap dugc bang 9

Theo dinh mifc ta tinh céc s6 lidu t, t’, tncho mot gian khu do
gom 22 6 gian:

Bang 9
Dinh S8 Khéi luong cdng tac & S8
miurc thdi | hiéu phan doan cbng
TEN CONG TAC .glan, d!l:lh Pon 1 2 3 nhan
gid cdng | mic vi Ep
tinh ghép
e Lip cdt,didu chinh
va ¢ dinh tam thoi
béng chém
nang dén 5 t&n 75 |7002 [chisc| 28 | 4 | 28 | 5
nding d&n 10 t&in 12 |7002| - |13 |13 - | s
® Lip dam cAu
chay,cé didu chinh
nang d&n 3 t&n 63 |7008( - | 22 | - | 22| s
ndng trén 3 t&n 785 |7008| - | 11 |22 | 11| 5
® Lip dAm a6 vi - 10,5 7002 - 11 11 - 5
kéo.pé didu .
chinh,néing trén 5 tan
e LAp dadm mai,cé didu 5,25 7008 - 24 24 24 5
chinh,ndng dén S tén
® LAp cac tAm méi cb 080 |7014| - 264 | 264 | 264 | 5
didu chinh

Ghi chi: O déy viéc ldp dat cée dam ctu chay ldy béng 50% dinh
maZc thai gian, con viéc diéu chinh tién hanh sau nay chiém 50% dinh
mutc thoi gian con lai.
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_28x75+ 13x 12

£, = 3,33 gid
5 22
te=13%12 _ 4y wio
5.22

6 = 0,5(22.6,3+11.7,85 + 11 90,5+ 24 .5,25 + 264.0,8
5.22

g 60.7,5+26.12

= 1,77 gid
5(60 + 26)

1;1‘ . _08.8.2.1,00,5+2).3,33
min —
1,77.1,42

Nhu viy phén doan lip ghép thi nh4t clia phan xudng la phan
nha c6 trén 41 cot.

= 41 cft
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Hinh 3-9 - Phin chia nha xuing thanh nhimg phan doan ldp ghép.
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Bai todn 5

Chon phuong an lép ghép nha cong nghiép mét ting
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Hinh 3-10 - Mdt cdt va mét béing nha cong nghiép
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Ldp ghép mot nha cong nghiép mot tang, gom ba kh8u dp, mbi
khdu do rong 18m, dai 120m, bude cdt 6m (hinh 3-10). Méng cft bang
betong cot thép diic tai chd. Cac két cdu khdc dic sdn tai nha mdy.
Thoi han thi céng toan cong trinh quy dinh la 8 thang.

Bang 10- Tém t&t kh&i lugng cong tic lip ghép

Phan ph6i thdi gian nhu sau: thdi gian chuéin bi cong trudng
chiém 1 thdng; thoi gian lam cong tdc d4t va cong tdc mat bang nhu
dst cdc dudng 8ng ngam, dao h6 méng, 46 betong méng, san d4t chism
1 thang; thdi gian 14p ghép khung nha chi€m 3-4 thdng; thdi gian 1am
cong tdc hoan thién chi€m 2-3 théng.

M6bi ngay cong téc 1ap ghép chi tién banh trong mét ca, thoi gian
lip ghép tam an dinh 1a 3 thang, hay T =22 x 3 = 66 ngay.

Né&u mdi ngay lam viéc 8 gid, vdi hé s6 sit dung thdi gian
k, = 0,85, thi s6 cin tryc 14p ghép chinh ddm nhan khéi lugng cong
tde 1133,4 gis-may, la:

_ Tm _ 11334
8.k .T 8.0,8566

n = 2,52 chn truc

Vay can phai sit dyng 3 can tryc l4p ghép, dam bdo hoan thanh
kh6i lugng cho trong khoang thdi gian 3 thdng.

Theo kich thuéc hinh hoc cla cdng trinh va trong lugng ciu kién
c6 thé si dung nhing can truc banh xich E- 2001, E- 1004 va can
truc thap BK- 151 lam cdng téc lap ghép.
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Bang 10

TOM TAT KHOI LUONG CONG TAC LAP GHEP

TENKET CAU | Trong | Kh6i luong Dinh muc Nhu cau
lugng thoi gian t8ng cdng
két
csu |Chisc | tdn | Gis- | Gis- | Gio- | Gio-
(tn) may | ngudi | may | ngudi
Coét hang Ava D 8,25 46 379,5 1,6 11 73,6 506
CothangBvaC | 11,80 46 542,8 1.8 11,5 82,8 529
COt dau hdi 8,00 12 96,0 1,6 11 18,2 132
Vi ko mai 5,60 69 386,5 | 1,75 11,5 | 120,7 | 7935
Dam cau chay 4,95 80 396,0 | 1,05 68 840 | 514
béténg
Dam cau chay 3,60 40 11440 094 | 62 | 376 | 248
thép
Ctra troi 1,00 69 69,0 1,4 9,6 96,6 | 662,5
Pa-nen mai 1,43 720 |10296( 0,3 2 216,0 | 1440,0
Tdm tudng & 0,70 280 196,0 | 0,25 1 70,0 | 280,0
khdu dé gidra :
Dam tuding ngoai | 3,20 58 185,6 | 0,55 5 31,9 | 290,0
TEm tudng va 26va | 864 |14515] 0,35 1,4 | 302,0 |1296,1
lanh 16 ngoai 0,7
T8ng cong 4889,0 1133,4 | 6721,0
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Sau day néu hai phuong 4n d€ so sdnh.

Phuong dn I - Dung can tryc E- 2001 vdi tay can dii 30m, di &
gida cdc khéu d6 la c6 thé cdu lip dugc moi két c&u cia cdng trinh.
D€ dadm béo thdi gian quy dinh ta ding hai can truc E- 2001 d& lap
ghép cdc két cfu chju lyc cia khung nha theo phuong phép tun ty.
Dung mét chn tryc bénh xich E- 505 (d4 dung d& dao h6 méng) d& lip
ghép cic két céu tudng bao che thi trdnh dugc sit dyng lang phi sic
truc 16n cda can tryc E- 2001.

Ngoai cdc tdm tudng bao che cdu ldp & tu th€ dyng ding tryc
~ £i€p ti xe vAn tdi, cdic k&t cAu khic dugc sdp x&p sén trén mat bing
thi cong trudc khi lip ghép vao cong trinh.

S8 lugng chn tryc lam cong tdc bbc x&p khéi lugng k&t cdu nay
, (4889 - 1451 = 3438 tdn) xdc dinh bling cong thic :
_P.k _ 3438.0,12
2T 68.66
P - kh6i lugng 1ép ghép (t&n)
T - thoi gian 1dp ghép (ca)

m = 1 can tryc.

g - s6 gits Iam viee thyc t& mbica

k - dinh mic bdc x€p, k = 0,12 h/tan

Chon mét can tryc E- 505 nda 1am cdng téc bsc x&p.

Nhu vay theo phuong dn nay thi s6 can tryc can thiét la:
2 can tryc E- 2001 va 2 can truc E- 505.

Tién 40 14p ghép ciia phuong 4n I trinh bay & bang 11.

Thai gian ldp ghép la 62 ngay, (khodng 3 thing); trong dé:
cAn tryc E- 2001 (II) 1am: 62 - 5 = 57 ca
can tryc E- 2001 (I) lam: 62 ca
hai cAn truc E- 505 1am: 5 + 44 + 61 = 110 ca
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Bang 11
TEN KET CAU Loai | Thoi TIEN DO (ca)
cantruc| gian T ‘ | [
(cay 0 10 20 30 40 40 60
Cot hang AvaD E-2001 |
Cot hang B va C nt | !
Cot dau hoi nt | (43,5 i :
1
Dam cau chay bétbng nt ] :
Dam cau chay thép nt f l[
t :
}
Vi k&0 mai E-2001 Il b LI+l
=ﬁ
Cura troi nt \
24 I 1411 ;
Pa-nen mai nt I ¥ I+ |t
Tudng & khdu db gim|  nt Il b [+ !
]
|
D&m tudng E-505 5 = :
Tudng ngoai nt 44 ' "
B&c x&p E-505 | 61
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Phuong dn II - Can truc thap BK- 151 c6 trong tdi 15 t&n lyc
khi di chuyén & kh&u 4% chinh gi®a cing c6 thé cdu ldp dugc moi két
cdu cia cdng trinh. Ding mét cin truc thap thi khéng hoan thanh
dugc khéi lugng xay ldp trong thdi gian quy dinh, cho nén phai dung
thém mot can truc banh xich E- 1004, dé ki€m hon, d€ lAp ghép hai
hang c6t va dAm ngoai cing, va lap cdc k&t cdu tudng bao che.

Can tryc banh xich E- 1004 c6 nhing ngay lam viéc hai ca: mét
ca ldp ghép, con mot ca bdc x&p cdu kién.

Theo phuong 4n nay s& can tryc cin thiét la:
1 can truc thdp BK- 151 va 1 cin truc banh xich E- 1004.

Tién 4% l4p ghép ctiia phuong dan II trinh bay d bang 12. Thai gian
14p ghép la 100 ngay,(hon 4 thing), trong d6:

can tryc thdp BK- 151 lam: 98 ca
‘¢éan tryc banh xich E- 1004 1am: 98 + (49 + 20) = 167 ca
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D€ xdc dinh cdc chi tiéu kinh t& ky thuft clia hai phuong 4n ta

s dung cdc s& liéu cho & bang 13.

Bang 13

E- 505 |E- 1004 | E- 2001 {BK- 151
Gia thué 1 kip may (ddng) 120 170 320 180
Cong ldp may (gio-ngudi) 7 10 2525 | 114
CoOng thao di may (gio-ngudi) 5 7 213,0 85
Thoi gian 1&p may (ngay) 05 0,7 7.5 4
Thdi gian thdo méy (ngay) 0,5 0,5 6 3
COng dit va do 1m dai dudng can truc - - - 16,8
(gio-ngudyi)
Phf t8n dit 1m dai dudng can tryc - - - 20
(ddng)
Phi t8n v@ van chuyén can tryc (ddng) 400 800 1600 | 1800

IR A TN e VNS B R

TEN KET CAU Loai | Thoi TIEN DO (ca)
cantryc| gian
(ca)
CothangAvaD E-1004
Dam ciu chay hang nt 20
AvaD
Cot dau hoi nt
CoéthangBva C BK-151 i
Dam béténg hang B nt :
vaC !
H
Dam thép hang B va nt !
c 1
)
V1 kéo méi nt 98 '
. 1
Cura tréi nt I'
Pa-nen mai nt '
|
Tudng & khdu d6 gida| nt :
Dam tuding E-1004
49
Tudng ngoai nt
B&c x8p E-1004
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Ghi chu:

1. Trong gié thué may dé cé k& tien kh&u hao co bdn, tidn nhién.
lidu, tien tu sua va luong cong nhan may.

2. Trong cong lao dong va phi t8n lam dudng can truc cé k€ cd
dat duong dién.

Dé don gian tinh todn ta bé qua nhing cong lao dong vé han gin,
16p vita mé&i n6i..., ching déu giéng nhau trong ca hai phudng 4n, ma
chi tinh téi cong lao déng 1ap ghép. Trong gid thanh cing bd qua céc
phu phi.
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Gi4 thanh 14p ghép theo phuong 4n I:

véi 2 may E- 2001: 1600 . 2 + (57 + 62) 320 = 41.2004
vdi 2 may E- 505 : 400 .2 + 110 . 120 = 14.000 &
55.280 &

Céng lao d6ng 14p ghép theo phuong 4n I:
(252,5 + 213)2 + (7 + 5)2 + 6721 = 7676 gid-ngudi
Gi4 thanh va cong lao déng tinh cho 1 tdn két cdu:
55280 _ 1, 13 dong; 7676 _ 1,58 gid-ngusi
4889 4889
Gia thanh lap ghép theo phuong dn II:
véi mdy BK- 151: 1800 + (120 . 20) + (98 . 180) = 21840

véi may E- 1001: 800 + (167 . 170) = 21990

51030 4

Cong lao dong 1&p ghép theo phuong dn II:
(114 + 85) + 16,8 x 120 + 6721 = 8864 gis-ngudi
Gia thanh va cong lao d6ng tinh cho 1 tén két ciu:

51030 _ 04 dong; 5964 - ) 81 gio-ngusi
4889 4889 ~
144

BANG SO SANH CAC CHI TIEU KINH TE KY THUAT
CUA HAI PHUONG AN LAP GHEP

Bang 14
TEN CHi TIEU Don vi Phuong &n
tinh
| ]
Théi gian lap ghép ca 62 100
Gid thanh I&p ghép cho 1 t&n k&t cu ddng 1,13 1,04
Cong lac ddng Iap ghép cho 1 t&n k&t céu | gid-ngudi 1,58 1,81

G day phuong 4n lap ghép I c6 uu di€m hon, né rit ngin thoi
gian l4p ghép dugc 38%, va gidm cong lao d6ng dugce 13%.

ke = 100 — 62 = 0,38; k, = 8864 — 7676 = 0,13
, 100 - 8864
Gia thi gid mdi tdn c4u kién dic s&n la 60 4, phy phi theo thdi
gian chi€ém 50% t6ng phy phi; t§ng phy phi chi€ém 11% tryc ti€p phi;
tryc ti€p phi la 60 x 4889 = 293.340 4, thi gi4 thanh do nit ngin thai
gian lp ghép ha xuéng la:

50.11.293340

Gy, = 38
100°

= 6130 4

Ngoai ra gidm cong lao ddng cing gép phéan lam ha gid thanh
cong trinh. Tang t8c 46 coOng tdc ldp ghép cdn lam cho céng trinh mau
chéng di vao san xuét.
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Bal todn 6

T8 chirc 14p ghép nha céng nghiép nhiéu tang

Nhacong nghiép nhiéu tang, nhiéu khéu do (hinh 3-11) chiém dién
tich mat bang 63 x 96m, véi le6i cot 6 x 9; tang mot cao 6m, ting hai va
fing ba cao 4,8m. Tai cao trinh 3,00 cia tang mot cé lam them mot tang
ling bling két ctiu thép, né phan chia thng mot thanh hai fing khéc nhau,
va duge danh lam khu hanh chinh va sinh hoat cia nha méy. Céc khoi
cdu thang va thang may dugc b6 tri § bén trong nha.
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.Hinh 3-11 - So d8 cdu tao, mpt nha mdy va cdc phén doan thi céng.
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Hinh 3-12 - So db b6 'tri cdc clin truc ldp ghép.

1 - céin truc thdp; 2 va 3 - bai chita cdu kién ndm trong tém vdi ciia cén

truc; 4 - Mt bdng ldp ghép nha mdy; 5 - Duvng cin truc thdp;
6 - Duvng sd tiép vdn cdu kién.
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Khung nha béng cac két céu bétdong cot thép duc sdn. Cot nha cé
tiét dién 600 x 400 mm, diic thanh hai doan roi. Dam nhécé tiétdién
hinh chiz T, cao 800 mm. Céc t&m san, t&m méi cé6 dang hop, cao
400 mm. Cac t6m tudng diic sdn béng bétdng nhe, dugc dat cach nhau
dé chira ra nhitng 8 cita s8, nhu vy nhing tGm tudng bétdng nay la
nhitng tém tudng treo talén cac méu da J cdt. Cita s8 la nhitng khung
thép ldng kinh, b6 tri thanh nhitng bang chay sudt chidu dai tuong
ngodi.

Phuong 4n lip ghép két cfu baténg cbt thép va két ciu thép trinh
bay trong hinh 3-12.

Hai can truc thip KB- 160, c6 can vdi tdi 17,3 m, chay & trong
khfu d6 GH va BC cia nha, d€ ldp toan bd cdc két cdu nha.

Mat bing cong trinh dugc phdn ra lam 6 phan doan a€ lap
ghép. Bit dau 1ap phan doan 1, td tryc 17 dé&n truc 9 (hinh 3-13)
béing ca hai can truc thdp dong thoi mdt hic, theo trinh ty nhu sau:
lugt dau tién ldp cdc cot ting mét va hai, roi gin mébi n6i chan cot
biing bétdng cé xi-mang d6ng két nhanh. Sau d6 lip dam va san
cia ting mot. Trén dam trudc tién lp cdc tdm san chéng (gifing)
gida cdc cot, roi méi ldp cdc tdm san khdc. Khi dit dam vao vi tri
cia né roi thi han lién két cdc chi tiét chén sin trong dam va trong
vai cot; m&i n6i dam vao cbt dugc 14p vita sau khi dit xong cdc tdm
san ch6ng gida cdc cot. TAm san duge ¢ dinh vio vj tri bing han
dinh cédc chi ti€t chén sin clia né véi cdc chi ti€t chén sin trén
dam, tai it nhat ba géc tdfm san.

Cdc dam va tdm san tang hai dugc ldp ghép trong lugt hai, cing
theo trinh tu nhu vay (hinh 3-13).

Sau khi 14p dat va lien k&t chic chin toan bd cic két cfiu cia tang
duéi mdi lap ghép cdc két cau cia ting thit ba.

Lip ghép xong phén doan 1, médi lip sang phin doan 2 va phian
doan 3. M3i phan doan 2 va 3 dugc 14p bing mét truc thap, tuén ty
theo tirng 6 gian, nhu trong hinh 3-14. Trong pham vi mdbi 6 gian can

148

[ -

P]l. doal
I N 2

g

[,
—

| 9000 x 7

[

® @ @ |® @ ®

®

Hinh 3-13 - Trinh e ldp ghép cdc két cdu trong phén doan 1.
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truc ldp cdc két ciu & xa nhit trudc, theo thi ty: cot, dam, tdim chéng
gilta cOt va cdc tdm san khdc. N&u cdt thong hai tang thi trudc tién
14p cdc dam va san dgt 1, sau d6 méi lip ddm va san dgt 2.

Khi lip c6t nén dung khung din 46 mau chéng gidi phéng can
tryc ldp ghép. Trong hic coOng nhan diéu chinh va c§ djnh tam két cau
bing khung din thi cin tryc vén chuyén gach, béténg, vita va nhing
vit lidu khéc...

Cong tac thi cong lp ghép dugce tién hanh trong hai ca mbi ngay.

- Mic 4% s dung cdc cfu kién va vat tu hang ngay néu trong
bang 15.

- Khéi lugng cdng viéc dugce ligt ké trong bang 16.

- Thanh phan t8 ddi cong nhan néu trong bang 17.

- Cac mdy méc, thiét bj néu trong bang 18.

- Tién d6 day chuyén lip ghép vé trong hinh 3-15

- Céc chi tiéu kinh t& ky thuat néu trong bang 19.

Bang 15 '

Cottang t va 2 chiéc/ ngay 8
Cottang 3 - 16
Dam - 8
T&m san - 48
T&m tudng - 9
Khung ctra kinh chiéc/ngay 12
k&t cdu thép 1&n _ 1,63
Bétdng m? 3,45
Vira m? 0,58
Que han Kg 67
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Bang 17

Bang 16
Céc cong viéc | Don | Téng Céc phan doan
vi tinh | codng
1 2 3 4 5 6
Lipghépkic | m° |3801,9| 764,1 | 567 | 568 |793,8| 554 | 555
bétdng cBtthép| 1 1g721,1(1751,0] 1297 | 1300 | 1815 | 1276 |1282,1
Lip ghép k/c T 2089 ; 32,0 | 37,1 36,4 | 406 | 31,0 | 31,8
thép
Han cdc mdi m 2543 | 606 347 352 612 319 307
n&i
L5p via moi 1044 | 234 144 144 234 144 144
bétdng mbi nGi | ni
Gén mach m 10705 | 1958 | 1680 | 1684 | 2083 | 1647 | 1653
tudng, san,mai :
—
§ 5 HE=d
[ B =]
= 1 L
g4 ¥
)
&13 il |3
- | o H
a | 2 H 1
g i
ol
1
Ngay 10 20 30 40 50 60 70 80 90100 110120 130 140 160

Hinh 3-15 - Tién d6 ddy chuyén ldp ghép két cdu cong trinh.
1 - ldp két cdu bétong va két cdu thép; 2 - han méi néi;
3 - gdn vica méi néi va mach ldp ghép.
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Cong viéc Loai tho va bac thg S8 lugng ngudi
LAp k&t clu bétdng va Thg may bac 6 2
két cdu thép khung
nha va két c&u bao che Tho 1ép bac 5 S
Tho l&p bac 4 5
Tho lAp bac 3 8
Han cac m8i ngi Thg han bac 5 4
khung nha
L&p bétdng mbi nbi,. Thg béténg béc 4 2
théo I3p cBp pha, i8p Tho bétdng béc 3 2
vira mach tuding, san
va mai
Biang 19
Thai gian thi cong 128 ngay

Cudng dé thi cdng

69,7/31,2T/m°

C8ng lao dong tinh cho 1 t&n san phdm 0,495 cong /T
Nang luong - 332KW/T
Gia thanh - 42nganddng /T
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Bang 18

CHUONG 4

HIEU QUA KINH TE

Xe,méy va thi6t bi |Ma may | Dactinhkythudt | S6 | Céng dung
lugng
- Cau tryc thap KB-160 R = 20m 2 D& ap céc k&t
Q=8T céu chiu yc va
bao che
-May bom viachay | C-577 | NS=15m%h | 1 |D& gan via cac
béng khi nén m&i nGi
- May nén khi ZIF-55 | CS =90 ngua 1 |pé1am chay
méy bom vira
- My tron vira EM=40/1 NS =6 m%h 1 |Dé |&p vira mach
ndi
- May han dién CTZ-34 | CS =335KW 2 |D& han céc chi
ti6t chén sén
- Otd kéo va xe mobc | MAZ-200! Q = 18T 1 |D& chd cot va
dam
- Xe mobc PP-8 Q=8T 2 |D6 chd tdm san
|- xeot6 ty a6 DIN-555 Q=257 1 |Dé chd bétdng
va via
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Bai toan 1.

Chon may dao dit gau don
Chon mét may dao dt mang géu ngita d€ dao dt dat méng bé
mot ngdi nhiy hé stu 2,2 m, véi khéi legng dét Q = 720 m>.
.
Cédc may @ao sau day phu hgp vdi cdng viéc nay:
E-156 mang gau 0,15 m? ; E-257 mang gau 0,25 m®
E-302 mang gau 0,30 m® ; E-505 mang gau 0,5 m*
Ning suit ciia nhiing 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 sit dung méy dao tinh theo cong thuc:

G
MM 4 G |- T

TnAm

C=E+

E - chi phi cho mét Ian s& dyng méy
Gpam - tién khdu hao hang nam '
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Gea - chi phi khai thdc méi ca may
Tham - 86 ca 1am viéc cia cAn tryc trong nam

T - 88 ca lam viéc cla cAn truc & cong trudng.

Cho trudc nhing s8 lieu trong bang 1 (tinh theo ngan dong);

ciing c6 thé s dung cdc sd lidu trong Phy luc 1

Bang 1
Loai may dao E Gram Gea Tham
E-156 12 178 126 400
E-257 1,44 214,4 0,96 400 |
E-302 0,36 236 1,095 400
E-505 3,96 247,1 2,005 400

Thoi gian (s& ca) cdc mdy dao tam viéc ¢ hién trudng:

E-156... T=92="20_133camay
E257. T= 20 _6camay

E-302.... T = —— = 5 ca méy

E-505.. T=  29_27camay

268
Chi phi s¢ dung may dao:

E-156... C = 1,2 + (178 + 1,26) 13,3 = 23,876 ngan dong

400
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E-257...C = 1,44 + ( 2144
4000

+0,96) 6 = 10,416 ngan dong

E-302....C = 0,36 + (%i—ﬁ +1,095) 5= 8785 nginddng

E-505.... C = 3,96 + ( 247,1 + 2,005) 2,7 = 11,041 ngan déng
400 ,

Theo két qua tinh toin ta th&y chi phi s dung méy dao E-156
16n nhit, thdi gian st dung dai nh&t; chi phi st dung may dao E-257
va E-505 gan bing nhau, nhung néng sufit cia méy E-505 cao hon;
chi phi s¢ dyng mdy dao E-302 thdp nh4t, nén ta chon loai méy dao
nay.

Chénh léch gié ci cua ba loai mdy &ao sau khéng 16n 1dm, nén
khi chon mdy can luu y dén viéc ding ngay céc méy dao nay d& thi
cong phan méng cong trinh, khong can phai thay d6i mdy khéc.

Bai toan 2.

Chon phuong an thi cdng hé méng

Can dao dét dé thi cong méng mot nha cong nghiép mot khau de,
dai 102m, khéu dé 24 m, budc cdt 6m, theo hai phuong 4n thi céng

sau:

a- Dao dét thanh ranh méng chay quanh nha bing méy dao giu
x6p roi san phdng déy méng béng méy ii D-159. Mubn véy phdi lam
diwong len xudng ranh cho méy ui véi dd doc 1:3.

b- Dao thanh nhz?ng 18 méng don chén cdt bing méy dao gbu xdp,
dun.g tich gau 0,5 m3; mai déc hé méng 1:1 (ddt ctp II); kich thut’c day
hé méng 2,1 x 2,1 m st 1,5m; khoi luong dat cuamdt ho 1, 8m3,

Mat dét tai dia diém coi nhu ngang béng. Hay tim xem phuong
én thi cong nao ré nhét.
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1- Tinh khéi lugng d4t theo ting phuong an.
a) Khi dao thanh rénh méng chay quanh nha.

- Chidu rong luai dao ban di cda mdy i D-159 1a 2,28m sau d6 con
phai sia ranh, vay ta ldy:

- Chiéu rong ddy ranh b la 2,5m.
- Chiéu rong miéng ranh B (khi m4i déc 1:1) la:
B=2,5+2.1,5=5,5m

’ - Chu vi nha (khi coi cdc tryc dinh vj trang véi c4c canh ngoai
cida cft c6 tiét dien 40 x 60cm) bing: ‘

P=(24-20,3)2+ (106 — 2.0,2) 2 = 258m.
Khéi lugng dat

V,=PhB;b=258.1,5.M= 1548 m3
2

Trong d6 c6 5% khéi lugng dat dugc sita bling mdy di:

1548 . 0,056 = 77 m®
Ngoai ra phai lam dudng 1én xuéng cho mdy di, réng 3m, déc

0,33, vdi kh6i lugng biing:
Vg=3.18 15 _ . 3
2 0,33

Khéi lugng d4t ciia may dao gau xdp la:

Vi = (1548 = 77) + 11 = 1482 m?

Mot phan dét dao sé dugc van chuyén di d6 xa biing xe tai, vi phai
tinh d&n th€ tich do cdc méng coét chi€m chd, va 46 toi x8p con lai céa
dst 1a 2%. '

T6ng s8 cdc méng cot chay theo chu vi nha (tinh ca s8 méng doi
6 mach nhiét):

158

IT()z+2x2+3x2=44m6ng

Khdi tich cia ching:
1,8 x 44 = 78 m®
Khéi lugng 44t phai chd di d6 bling xe 8 to tai:
V, = 78 + 1482 . 0,02 = 106 m’
Khéi lugng dat a6 d6ng tai ché:
V. = 1482 - 106 = 1376 m°
b) Khi dao thanh cc h8 méng don
Kich thuéc ddy hé: 2,1 x 2,1m
B2 mat ddy h6:s = 2,1 x 2,1 = 4,4 m?
B2 mit miéng hé:

S=(25+15.2)(25+1,5.2) = 30,3m2
S8 lugng h6 méng: N = 44

Khéi lugng d&t cdc h6 méng:

V=N s+2-sh =44r4,4+30,3
2

Trong 46 5% d4t phai dao bing thd cong:
V, = 1145 . 0,05 = 57 m>
Kh&i lugng 44t dao bing may dao dau ka'p:
Vg = 1145 - 57 = 1088 m®
Khéi lugng d4t van chuyén di xa d6 bing xe tai
V, = 78 + 1088 . 0,02 = 99 m°
Khéi lugng d4at 46 déng tai chd
V, = 1088 - 99 = 979 m*®

1,5 = 1145 m°

2- Tinh truc ti€p phi, coOng lao ddng (khong k& cong thg
ldi may) va tien coOng.

Tinh toan theo bang 2
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Bang 2a

Bang 2b

Dao ranh méng

Dao ranh méng

Don | Kngi | Cdénglao | Tiégncong |Tryc tiép phi
vi do |lugng dong (ddng) (ddng)
Tén cdng viéc lutng (ngay cong)
(m?)
cho 1 18ng [cho 1| tdng {cho 1| tng
don vi| cdng |don vi| cdng |don vi| cong
Dao dft d6 ddng tai | 1000 {1,376 | 6,3 | 8,65 | 1400 | 1920 |16400(22500
chd .
Dao dat rdi chd di 1000 10,106 14 | 1,48 | 2800 | 296 {58600 6200
1km bang xe tai ...
San déy ranh bang 1000 |0,077| - - - - | 1800 130
may ui
Sua hé méng tha 100 - - - - - -
cong ...
L&p d&t.bdng may Gi | 1000 {1,376 - - - - | 1800 | 2460
Dam Ién d&t bang 100 [13,76| 1,65 | 22,6 | 390 | 5360 | 560 | 7700
may ...
Téng cong - - |3272| - |7s76 38990
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Don | Khdi | Cang lao Tién cong | Truc tiép phi
vido jluong| ddng (ddng) (dong)
Tén Céng viec ! |ubng (ng‘ay wng) .
(m°)
cho 1| tdng icho 1| tng {cho 1| téng
don vi| cdng (don vi; cdng |don vi| cOng
Dao dit dd déng tai | 1000 {0.979] 6.3 | 6,16 | 140 | 1370 |16400{16100
chd
Dao dat di chd di 1000 {0,099 ] 14 1,38 | 2800 | 277 |S8600| 5800
1km béng xe tai ...
San ddy rainhbang | 1000 | - - - - -
may Gi
Sua Hl'é moéng thi 100 | 0,57 | 30 17,1 | 8300 | 4720 | 8300 | 4720
cong ...
Lap d&t bing may Gi | 1000 |0,979 - - | 1800 {1760
Dam len dﬁt!.ﬁng 100 | 9,79 | 165 16,3 | 390 ; 3820 | 560 | 5460
may ... )
Fang cong - - 40,94 - (10187 - |33840
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3- Tinh cdc phu phi theo 86 ngay cong lao ddng H) va theo
titn cong Hz

a) Khi dao thanh ranh méng
H; = 40m; = 40.32,73 = 1310 déng
Hy = 0,15 L, = 0,15 .7576 = 1080 dong
b) Khi déo céc hé méng
H) =40 my = 40.40,94 = 1630 dong
Hy = 0,15 Ly = 0,15 . 10187 = 1530 dong
Trong d6:
m; v mg - s§ cong lao ddng (ngdy cOng) trong 2 phuong 4n.
L; va Ly - tién cOng trong hai phuong 4n (xem bang 2)
Phy phf ngay cong: 40 a/ ngiy cong.
Phy phi tién c6ng: 0,15 d/14.luong.
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4- Tinh chi phi t8ng cdOng theo cdc phuung én.

Bang 3
Chi phi dé dao (ddng)
Céc loai chi phi
‘ ranh méng h& méng
Tryc tiép phi.... . ' - 38990 33840
Phy phf theo s§ cong leo ddng... 1310 1630
Phy phi theo tidn cong... 080 ~ 1530
Téng cdng ' 41380 37000

Phuong 4n thi cOng A4t bdng cdch dao cdc h6 méng don cb téng
chi phf nhd hon, méc du s§ cong lao d4dng va tién cOng c6 cao hon d6i
chiit. E

Higu qua kinh t&:
H = 41380 - 37000 = 4380 ddng
Bai toén 3.
Chon dan déo hoan thién

DE lam coéng téc hoan thién m@t chinh céc ngdi nha ngudi ta cé
¥y dinh s dung cdc dan déo thdp co rit bdng dong co, thay thé cho

logi dan déo treo kéo lén xubng bdng toi tay.

de tinh hidu qué kinh t& ciia phuong phép mdi.
2
Céc s6 lidu cho trudc :
1- Nang sufit hoan thi¢n bing nikm:
‘cia mét dan ddo thép la: 225 ngan m2 '
cia dan dso treo la : 160 ngn m>.
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2- Chi phi khai thdc hang nam:

cua dan déo thdp co rit:

cia dan ddo treo:

650.200 dong

15.000 dong

3- Tien cong d€ hoan thién 1000 m? mat nha:

khi st dyng dan ddo co rit: 3.950 dong

khi st dung dan ddo treo:

8.040 dong

4- Cong lao dong 3% hoan thién 1000 m? mit nha

khi st dung dan déo co rit: 13 cong
khi sd dung dan d4o treo: 26 cong
5- Tri gid cia mot dan ddo co nit:  392.500 dong
Tri gid cia mdt dan ddo treo: 5.000 dong
* k¥
Céch giai.
Tinh gia thanh thi cong hoan thién 1000 m2 mat nha
Bang 4
Cac foai chi phi dung dan déo co rit | dling dan dao treo
Chi phi khai thédc méy va con
Y phi y 9 | 650200 _ 04, 15000 _ . 1o
) 225 150 '
Tign cbng 3950 8040

Phu phi theo tign cong
(15% tign cong) -

3950 x 0,15 = 590

8040 x 0,15 =1210

Phu phi theo s& cdng lao ddng 40 x 13 = 520 40 x 26 = 1040
(40 ddng cho 1 cong)..
Lai dinh muc 392500 0,06_ , | 5000x006
(6% cua vén)... 205 N 150
Téng cong 8.055 ddng 10.392 ddng
164

Nhu vay la dung dan ddo co rit thay th& dan déo treo d€ hoan
thién 1000 m? mat nha thi sé tist kiem dugc:

10392 - 8055 = 2337 dong
Hiéu qua kinh t& tinh véi khéi lugng 225 ngan m2/ nam la:
H = 2337 x 225 = 525.800 dong
Bai toan 4.

Chon cén truc I&p ghép nha &
Chon ctn truc dé ldp ghép nha ¢ nam téng lam béng céc tém
bétong lon, vdi tuwdng doc chiu luc.

Kich thuoc nha nhi sau: dai 72,2m, rbng 11,5m, cao 13.6m. Céc
cdu kién ldp ghép cho trong bing 5. '

Bang 5

; Tén cac cdu kién s6lugng  |trong iuong (tdn)

3 T&m tudng ngoai,dién tich 8,5 m? 354 2,13

"l1am tuong trong, dién tich 14,3 m? 445 4,4
(5,5x2,6)
T&m san, dai 5m,dién tich 18 m? 292 43
T&m béc thang va chiéu nghi 64 1,17
T&m ban cong 128 0,96
Khé&i théng hai 116 1,14
Lanh 16 _ 130 0,5
Tdm vach ngén,dién tich 10 m? 160 0,73

Téng cong. .. 1689 -
: *kx
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Trong tai cAn tryc phai ddm bao 14p dugc tdm tudng ngodi, tdm

Cidch giai.
A. Chon cin truc theo cdc thong s8§ cfu 14 tudng trong va tdm san.
N P Khi lip tudng ngodi, thi sic cfu Q va do véi R phai 1a:

1- Phuong dn cin truc thdp (hinh 4-1) Q=21ta R =16
= 4, n, = m

Khi ldp tudng trong:

. L Q=4,4tn, R=1122+45=1026m
2

L S I :"‘F _____________ Khi lip tfm san:
ol 2 5| % Q=43tn, R=115.2+45=13Im
i T,' ni{ n 4
T e o o _ o
. Nhu vay cAn truc thép phai cé cdc thong 86 ky thult sau:
p==§ , -DyVvéi: R = 16m
- Chitu cao nang méc cu: H = 19m

= 4,5 b=115 115
R=16
.Siccfu: Q = 2,13 tén, §do véi 16m
Hink 4. ' n. '
Khodng céch t6i thiéu ¢ '; 41 vaQ = 4,3 tdn, &4 véi13,1m.
iu e t tim dudng can t o dil ;
tam Ify la 4,5m, sau nay sé chinh ly lai . & ryc dén tudng nha, P4p ¥ng dugc cdc didu kién trén, c6 nhing cAn tryc thdp sau
i t8i ' day:
D$ vdi t6i thi€u cia can tryc thsp la: Y M.3-5-5A
- R=e+b=45+115=16m MCK - 3 - 50/20
b- Chibu rong nha | MCK - 5 - 20
. C ¢ ey o2 » d
. mhféu cao ning méc cu tbi thi€u ciia cin tryc x4c dinh bang didu MBTK - 80
én lp rdp dugc tdm tudng trong va t&m san thugng: ,
2- Phuung dn clin truc tw hanh (kink 4-2)

Chon can tryc ty hanh banh xich hay bénh hdi c6 mé cin dai Sm

d€ 18p dugc cdc tim tudng trong.
a) Ta xét vi trt the nhét cia can truc.
Ch‘é\‘_’ cao a = 2m khi l4p t4m san thugng l1a d& dam bao an toan D& dam bao ddu kién an toan, tryc quay cia may cdch chan tudng
cho ngudi cong nhan ding lam viéc trén san dé. ngoai t6i thidu la Sm.

H=h,+a+c+d
H=136+1+26+ 1,8=19m
H=136+2+ 0,1+ 29 = 18,6m
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3 5
A A -‘E
a) b) ~
-
/’1.5111
. c c B
2™ -
15 5 0,75 o 0.75
2 == >
i 1.5 - c]
+ E D
= | o~ s b | T H
i
5 |575 5 —{i P -
10.75 1
Hinh 4-2

Khi nay d9 vdi t6i thiu cua tay can la:
Rpin = 5 + 5,75 = 10,75m

Suc cau cia can tryc phai l6n hon 4,4 tan lyc.

M6t ditu kién nita la tay cin phai cich mép trén tudng ngoai it
nhdt 14 1,5m.

Cac thong s6 khdc cia can truc xdc djnh bing vé so d6 (hinh
4-2a), ddm bao khoang cich t6i thiu tir chan tudng trong dén truc
quay cAn truc ding 1a 10,75m.

Theo so d6 chi2u cao nang méc cfu 1a H = 13,6 + x.
Tri cia x xdc dinh theo sy dong dang cia hai tam giic ABC va
ADE:
425 _11,6+x
2 x
x = 10,3m
H =136+ 10,3 = 23,9m
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Chiéu dai tay can:

L= \/(11,6+ 10,3 + 4,25° = 22.3m
b) Ta xét vi tri thiz hai cua can truc.
Chiéu cao nang méc cau t6i thiéu cia cAn truc bing Hpin = 19m.
Céc théng s6 khic dugc xdc dinh bling vé so 88 (hinh 4-2b). Poan
ED = y dugc xdc dinh bang: : ‘
(136-2) +54 _ 17
54 5,4

Y=
2

td d6: y = 6,3m
D¢ vdi tay can:

R=15+63+5 =12,8m
Chieu dai tay can:

L=\ 63+17 = 183m

Cdc thong s6 cdu ldp cia cAn tryc khi né ding & céc vi tri bién
tém tit trong bang 6.

Béng 6
Vi tri can truc D6 vai R | Chidu cao [ Chigu dai |. Suc truc
méc céu H | tay can L Q
(tan - luc)
m
C6 db Vi t6i thi€u Remin 10,75 23,9 22,3 44
C6 chidu cao nang moéc 12,8 19 18,3 4,4
céu 16i thiu...Hmin
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Ddp ung dugc cac théng s8 nay, c6 nhitng can tryc ty hanh sau:

Can tryc bénh xich CKG - 25 c6 cAn 25m va c6 mé.
Can tryc banh hdi K - 252 c6 mé cAn.
Trudng hgp st dyng cdc cin tryc ty hanh khong c6 mé can, thi

phai tinh todn lai cdc théng s6 cfu l4p. O day khong néu céich tinh,

nhung két qua tinh todn cdc thong s8 cfu 14p dugc t6m tét trong bing

Bing 8

1.
Béang 7
DY v6i R(m) Chidu cao méc H(m) Chidu dai can L(m)
10,75 33,2 32
13 263 27,8
14 24,4 26,4
15 231 258
16 22,1 25,4

DPép dng dugce cdc thong s6 &y c6 cdc cAn tryc banh xich :
E-2001, E-2002, E-2006.

B- Chon chn truc theo cédc chi tieu kinh té&.

1- Xdc dinh 56 ca mdy ldp ghép cdc cdu kién (bdng 8)

Tén cdu kién S& lugng ~ Dinh muc Téng cdng
' (gidr - may) git - mdy
T4m tudng ngoai 354 0,35 124,5
T&m tudng trong 445 0,35 156,1
 Tmsan 292 0,34 99,3
T&m bAc thang va 64 0,53 34,6
“chiu nghi
T&m ban-cOng 128 0,58 74,2
Khéi théng hoi 116 0,41 471
Lanh-t0 130 0,26 338
Tdm véach ngan 160 0,26 416
' T8ng cdng
gid may 569,6
camay 3698 _ g3
8.0,85

2- Tinh chi phi sit dung cdc logi cén truc.

Ap dyng cbng-thtic:
Gpam T
C=E+ + G- T
Tnlm

E = chi phi cho mft [aAn si¥ dyng mdy
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Gpam - tidn kh&u hao hang nim

Geq - chi phi khai thdc m8i ca miy
Taxm - 80 ca lam viéc cda cAn tryc trong nim

T - s6 ca lain viéc ciia cAn tryc & coOng trudng.
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Bang 9
Mérnl hkiéu | Chi phi mét @n (ngan ddng) | Gnam Gea Toam
can tryc _ - (ngan (ngan (ca)
di ithéoldp | ©6ng | gong) | ddng)
R chuyén cdng
M-3-5-5A 26,7 51,1 77,8 316,0 1,10 400
) MCK-3-5-20 | 35 | 11,6 | 151 | 2792 | 194 | 400
MCK-5-20 44 10,8 15,2 302 2,04 400
MBTK-80 18,6 39,2 57,8 326 2,20 400
CKG-25 89 7.7 16,6 471 1,91 400
K-252 2,46 8,8 11,2 444 2,73 400
E-2001 9,1 10,9 20,0 475,2 3,21 400
Thai gian ldp ghép T = 83 ca
Tinh chi phi st dung méi loai can truc:
| M-3-5-5A... 77,8+ 216-83 11 83 =2333ngan
| 400
MCK-3-5/20... 15,1 + M + 1,94 . 83 = 234 ngan
MCK-520.. 152+ 292:83 L 9 04 83 = 246,8 ngan
400
MBTK-20.. 57,8 + 326 . 83 +2,2.83 = 2074 ngan
CKG-25... 16,6 + 471 . 83 + 1,91 .83 = 273,2 ngan
400
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K-252. 11,2 + 440.83
400

E-2001.. 90 + 375,283

3- Tinh chi phi lam duomg cin truc

+2,73 .83

+ 3,21 . 83

329,9 ngan

384,5 ngan

Chi can lam dudng cho can truc thép & vée mét phia ctia céng
trinh; & day phai dat 7 doan dudng ray, méi doan dai 12,5 m.

béi véi nhing cin tryc ty hanh bdnh xich phai lam dudng dat

san phing chay chung quanh ngéi nha.

béi v6i nhing can truc banh hoi thi dudng con phai rai m¢t ldp

xi hay 44 dam day 15 cm.

Chiéu dai dudng cho cdc can truc ty hanh khi nay la:

80.2 + 14.2 = 190m

Chi phi lam dudng va thdo dd dudng (ké ca khau hao va bao

dudng) cho trong Phu luc 1.

199,5 ngan déng

M-3-5-5A... 285.7 =
MCK-3-5/20.... 22,6 .
MCK-5-20...

MBTK-80.... 26,8 .

CKG-25 va E-2001...
K-252....

7
7 = 158,2 ngan dong
24,0 .7 = 168,0 ngan dong
7 = 187,6 ngan dong
0,52 .19= 9,9 ngan dong
1,5. 19 = 27,7 ngan déng

4- Tinh tong chi phi sit dung cln truc lip ghép.

M-3-5-5A... 233,3 + 199,5 = 432,8 ngan déng
MCK-3-5/20.. 234 + 168,2 = 392,2 ngan dong
MCK-5-20... 246,8 + 168 = 414,8 ngan dong
MBTK-80... 207,4 + 187,6 = 394,4 ngan déng
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CKG-25... 2732 + 9,9 = 283,1 ngan dong
K-252... 3299 + 27,7 = 356,6 ngan dong
E-2001... 384,5 + 9,9 = 394,4 ngan dong

Nhu vy s dyng cAn truc ty banh bach xich CKG - 25 1a c6 loi
nhit.

Chn chi y la chi phi si dyng can truc thép thudng thdp hon chi
phf 8% dyng cdc cAn tryc ty hanh, nhung chi phi lam dudng cho cAn
tryc thap lai qud 16n, nén dnh hudng dén k&t qua cudi cing.

Bai toén 5.

Chon ciin truc lép ghép nha cdng nghiép

Xay dyng mot nha may ca khi v6i dién tich 18000 m2, ngudi ta
da thiét 1p duwgc bon phuong én thi cong ldp ghép chc cdu kign bétdong
cot thép bling nhidu logi cin truc khéc nhau nhu sau:

Phuong 4n 1: .
Cin tryc CKG - 25... 93 .2 =186 ca méy
Can tryc E.1003... 30 . 2 = 60 ca may
Thai gian 1p ghép T = 101 ngay

Phuong én 2:
Can tryc CKG - 25.. 66 . 2 = 132 ca mdy
Can tryc E - 1003... 57 .2 = 114 ca miy
Thai gian 14p ghép T = 68,5 ngay

Phuong én 3:
Can tryc CKG - 25..
Can tryc E - 505... 41 .2 = 82 ca miy
Can tryc K - 255... 16 . 2 = 32 ca miy
Thoi gian 14p ghép T = 68,5 ngay

66 . 2 = 132 ca may
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Phuong 4n 4: _
Can truc CKG - 25 (s6 1)... 40. 2 = 80 ca mdy

Can tryc CKG - 25 (s6 2)... 26 . 2 = 52 ca méy
Can truc E - 505... 41. 2 = 82 ca may
Can truc K - 255... 16 . 2 = 32 ca médy
Thoi gian l&p ghép T = 49 ngdy

Téng thoi gian xay dyng nha mdy ké ca vic 14p dat thiét bj cong
ngh¢ &n dinh 13 18 théng hay 1,5 nim.

Thoi gian xay dyng céc phin nhm dudi mit dit cia cOng trinh
1a 4 théng.

'l'hbigianlépdatthiétbiobngnghecﬁanhhmiydo'mmddnvilﬁp

‘méy chuyén nghi¢p ddm nhén 12 10 théng. Viec lp rap chc thiét bj nay

chi tin hanh dugc sau khi da IAp ghép xong céc két cfiu bétdng cft thép.

Thoi gian danh cho cong tdc lip ghép cong trinh chi cdon 12
18 - (4 + 10) = 4 théng. Thai gian nay dd d€ thyc hi¢n phuong én 1,
cb thoi gia&llp ghép dai nhit.

V&n dau tu cho xay dyng theo dy todn la: 47.730 ngin. Trong d6:

tryc ti€p phi xAy dyng phAn ngim la: 8.530 ngan
tryc tiép phi cho lip ghép nha la : 29.650 ngan
tryc ti€p phi cho hoan thién nha la: 9.550 ngan

~ Quy uéc vbn dau tu cho xay dyng dugc phan ph6i dtu trong subt
thai gian thi cOng.
Phy phf cho thi cong xay lép 1y bling 16,7% téng tryc ti€p phi.

You cAu xéc djnh xem phuong 4n ldp ghép nao trong s6 bbn
phuong 6n néu trén, Ia kinh t& nhit & méy mudc d) sau:

a) mdc 40 cOng trudng (theo téng tryc ti€p phi)
b) mic d0 cOng ty (c6 tinh ci cdc phy phi)

 ¢) mdc 49 n®n kinh t& qubc dan (c6 tinh ca hipu qua kinh t& do
nit ngiin thdi gian xay dyng)...
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Cach giai
1) So sanh cdc phudng an theo tb’ﬁg cdc truc ti€p phi:

Tinh chi phi st dung cdc cin truc theo cong thitc:

G
C=E+ ™2"T,G,. T
Tham

Trong dé:
E - chi phi cho mét Ian st dung mdy
Gpam - tién khiu hao mdy hang nam
Gca - chi phi khai thac méi ca mdy
Tham - s6 ca lam viéc 4n dinh trong nam
T - s0 ca mdy lam viéc tai cdng trudng.

Nhing s liéu nay 14y trong Phy lyc 1; riéng cdc trj cda T dia cho
S trén. :

Tap hgp cic s6 liéu tinh todn trong bang 10

Bang 10
Ma hiéu can E | Gram | Tham | Gea T (ca may)
- truc (ngan | (ngan | (ca- | (ngan J
ddng) | ddng) | may) | ddng) Phuong én
’ 1 2 3 | 4
CKG-25(s81)| 16,6 | 471 | 400 [1915| 186 | 132 | 132 | 80
CKG-25(s52)| 16,6 | 471 | 400 [1915| - | - - | s2

E - 1003 15,4 127351 400 |2,035! 60 114 - -

E - 505 79 |174,5] 400 | 1,883 - - 28 82
K- 255 12,24 12955 400 | 2,160 - - 32 32
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Phuong 4n 1:
CKG-25..C; = 16,6 + 171 x 186 + 1,915.186 = 591,80 ngan
400
E - 1003.. Cy = 15,4 + 2735 » 60 + 2,035 . 60 = 178,52 ngan
400 e
Téng cong: 770,32 ngan
Phuong 4n 2:
CKG-25..C3= 16,6 + 271 x 132 + 1,915.132 = 424,81 ngan
400
273,56 —
E-1003..Cq = 15,4 + 2735 x 114 4+ 2,035.114 = 325,34 ngan
400
Téng cong: 750,15 ngan
Phuong 4n 3:
CKG-25..C5= 16,6 + 471 x 132 + 1,915.132 = 424,81 ngan
400 ,
a. 1742 o
E-505.. Cg=179+21™2 824 1,883.82 = 198,01 ngan
7 400
E-255.. Cp=12,24+ 222 « 35421632 = 105,00 ngan
400

Can tryc E - 505 phai nghi viéc trong 16 ngay hay 32 ca, vay phai
tinh kh4u hao trong nhitng ngay nghi viec dé: :

C, = 174.2

x 32 ‘ = 13,92 ngan
400 : =

T6éng cong 741,75 ngan
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Phuong an 4:
CKG - 25 (6 1)... Co = 16,6 + 271 x 80 + 1,915.80 = 263,80 ngan
400
CKG - 25 (s6 2)... C1o = 16,6 +271 x 52 + 1,915 .52 = 177,41 ngan
400
_ 174,2
E - 505.... Cpy =170 +17%2 x 82 + 1,883 . 82 = 198,01 ngan
400
K .- 255... Cyp = 12,24 +2955 » 32 4 2,16.32 = 105,00 ngan
400

Can truc E - 505 nghi viéc 4 ngay

Cl3= 174’2 X 8 = 3,45 nghn
400

T6ng cOng = 747,67 ngan

Trong s6 bén phuong 4n trén, thi tryc ti€p phi cia phudng én 3
la nho nhit.

. Do kh6i lugng 1&p ghép la mot, dinh muc l4p ghép giéng nhau,
ndn 88 cong lao dng clia ca bén phuong 4n déu bing nhau, vay khi so
sénh cdc phuong 4n ta khéng xét chi phi tién cong.

8- Anh hudng ciia thi gian xay lap dén, cdc phu phi.

{3 day xét tinh kinh t& cia cic phuong 4n & muéc 49 cOng ty xay l4p.

Khi rit ngén thdi gian xay dyng thi thanh phin khong d6i cia
céc phy phi cing gidm theo; thanh phin nay chi€ém khoang 60% cia
t8ng phy phi.

Giam thdi gian 1&p ghép két cfiu cong trinh khong dnh hudng gi
d&n thdi gian 14p rép cdc thi&t bj cong nghe, do mot don vi thi céng
khéc thyc hién.

Tryc ti€p phi cia cong tac xay dyng la: 47.730 ngan
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Phuy phi (16,7%) cla phuong 4n 1 la:

47.730 % 0,167 = 7.875,4 ngan
L&y phy phi nay 1am chufin d€ so sdnh véi cdc phuong an khéc:
- Thai gian xay dyng theo phuong én 1 1a 18 thing.

Thdi gian x4y dyng theo phuong én 2 va 3 giam:

101- 69 = 32 ngay hay 52 = 1,3 théng
25

- Vay thoi gian xoy dyng cla phuong 4n 2 va 31la:
18 - 1,3 = 16,7 théng
Thoi gian xfy dyng cia phuong 4n 4 gidm
101 - 49 = 52 ngay, hay 22 = 2 théng.
25
- Vay thdi gian xAy dyng cia phuong 4n 4 la:
18 - 2 = 16 théng
Thanh phin khong d6i cia cic phu phi (PP).
trong phuong én 1 la:
PP1 = 0,6 . 7875,4 = 4720 ngan
trong phuong én 2 va 3 1a

PP3 = 4720 . 167 4390 ngan
18

trong phuong én 4 1a

PP4 = 4720 . 16 = 4200 ngan
18

Nhu vay phudng én 4 so véi phuong 4n 3 tiét kiém dugc trong
phan phy phi s6 tidn la:

4390 - 4200 = 190 ngan
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Nhung tryc tiép phi cua phuong an 4 lai 16n hon tryc tiép phi

cia phuong 4n 3 la:
747,67 — 741,75 = 5,92 ngan = 6 ngan

Né&u tinh ca cdc phu phi thi phuong 4n 4 tiét kiém hon phuong

4n 3 mot so tién la:
190 - 6 = 184 ngan

3. Anh huéng ctia th¥i gian xay dung dén vén dhu tu chua

phéit huy tdc dung.

O day xét tinh kinh t& cia cic phuong 4n & mdc 46 nén kinh t&

quéc dan.

Vén dau tu dude phan phéi déu hda trong ba giai doan thi cdng:

- Thi cong phin cong trinh ngam.

- LAp ghép két cdu nha.

- Lap rdp thiét bj cong nghé va cic cong viéc khac.
Tap hgp céc s liéu cho trudc trong bang 11

Bang 11
Cac giai doan Tryc ti€p phi Thai gian thi cdng (thang)
theo du toan Phuong an
(ngan ddng)
1 2va3 4
Thi cdng phan ngam 8530 4 4 4
Lap ghép két ciu nha 29650 4 27 2
Lép rap thiét bi va cac 9550 10 10 10
cong viéc khac
T8ng cong 47730 18 16,7 16

Hay so sdanh phudng d4n 3 va 4
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P

a) )
V 4 (ngan dong)

50.000 §-

40.000 4+-
30.000 A

+

20.000
10.000

) T (thdng)
0 2 4 6 8 10 12 14 16 18

[

50.000
\\\\\\ \\

40.000 4
0 2 4 6 8 10 12 14 16 18
c) V 4 (ngan déng)
50.0001
40.000 -

30.000 -

+

30.000
20.000
10.000 1+ I

II

T (thdang)

111

}

1

1
—
-

20.000 -
10.000 -

1
—

T \I Y Y > T(théng)
0 2 4 6 8 10 12 i1 16 18

Hinh 4-3: Cdc so db phdn phéi vén diiu 1w
a) Phuvng dn ldp ghép 1; b) Phuong dn lip ghép 2 va 3;
c) Phuong dn liip ghép 4;
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Phuong én 3 (Hinh 4-3b)

LAy tich s& gida kh6i lugng cong viéc tinh bng tién vdi thdi gian
s8 tien d6 chua phat huy tic dung.
- Trong giai doan I
V6n dau tu 8530 ngan dong sau 14,7 thdng mdi phat huy tdc dung
K1l = 8530 (2 + 2,7 + 10) = 8530 x 14,7

Tén thdt cho nén kinh t& quéc dan, khi hé s6 hi¢u qua (tién loi
hang ném) E = 0,17, la:

TT1 = 0,17 x 8530 x —lli;—z = 1776 ngan
- Trong giai doan II
2,7
K2 = 29650 ( —2— + 10) = 29650 x 11,35

TT2 = 0,17 x 20650 x 1135

= 4767 ngan

- Trong giai doan III
K3 = 9550 x 5

TT3 = 0,17 x 9550 x _55 = 676 ngan
1

Téng ton that ddi vdi nén kinh t& qudc dan cdia phuong 4n 3 la:
1776 + 4767 + 676 = 7219 ngan

Phuwong éan 4 (Hinh 4-3c).
K1 = 8530x 14

TT1 = 0,17 x 8530 x 14 _ 1692 ngan
12

K2 = 29650 x 11
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TT2 = 0,17 X 29650 x 1—;— = 4620 ngan
1

K3 = 9550 x 5

TT3 = 0,17 x 9550 X - = 676 ngan
12
T6ng t6n that: 1692 + 4620 + 676 = 6988 ngan

Theo tinh toan thi thdy: do rit ngin thdi gian xay dung cia
phuong én 4 nhitu hon so véi phuong 4n 3, ta ti&t kiém thém cho nén
kinh t& quéc dan s6 tién la: '

7219 - 6988 = 231 ngan
Téng s8 tien ti€t kieém duge do 4p dyng phuong 4n 4 la:
184 + 231 = 415 ngan

Bai toéan 6.

Két hop giai phap cau tao va gidi phap thi céng
Nguoi ta dinh thay thé€ loai méng diic sdn cua mot nha cong
nghiép bétdng cdt thép ldp ghép bang loai méng diic tai chd. Hay xét
hiéu qué kinh t&€ cuay dinh nay.
*k%

Ciéc s6 liéu cho trudc:

Nha may co khi nay c6 gid thanh dy todn 1a 700 triéu dong. K&
hoach la phai thi céng xong 26.000 chiéc méng cft trong thdi gian 1
nam.

Thé tich méi méng dic s&n la 1,87 m3

Thé tich méi méng dc tai ché 1a 2m3, véi lugng c6t thép la 50
kg/m3, dién tich c8p pha la 8m? cho mdt méng; 46 betdng méng bing
cdc can truc 6t6 K - 32.
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Cédc méng dic sin duge 1ap ghép biang 10 can truc E-801. Thai
gian xay dyng nha mdy véi cdc méng l&p ghép sé rit ngin dugc 4
thdng so vdi thoi gian dic méng. :

St dung cdc méng dic sén thi tryc ti€p phi sé tang, nhung cdng
lao dong tai cong trudng lai gidm; tién cong, cc phu phi va thdi gian
thi cong déu giam. Vay khi xét hnéu qua kinh t& ta phdi xét t&t ca cac
yé&u td nay.

.
Cdch giai
1- Xdc dinh khéi lugng cong viéc:
a- Khi diic méng
A; =26.000.2 =
b- Khi ldp méng
| Ag = 26.000 . 1,87 = 48.500 m°

52.000 m®

2- Xdc dinh cong lao dong va tien luong cd ban

a- Khi diic méng

Pic mkkéng 6 bbn qud trinh cdng tac:

- Ghép c6p pha: 8 m?

- Dat cot thép: 0,05 . 2 = 0,1 t4n

- Dic beténg: 2m?

- D& c6p pha: 8m?2

Béng 12 tinh cong lao déng va tien cong cho mot méng
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Bang 12

Céc qué trinh | Don vi | Khdi luong | Cobng Ia(‘/) doéng tién cong
cdng tac do cong viéc (gid-cong) (ddng)
long cho1 | Chocd | Cho1 | Choca
don vi kh&i don vi kh&i
luong lugng
Ghép.cdp m? 8 0,74 5,92 30,7 | 2556
pha...
D&t cSt thép... | t&n 0,1 1,00 | 0,10 40 4,0
Dic béténg... { m°® 2 0,44 0,88 19 | 380
Théo c6p pha...| m? 8 0,22 1,76 9,2 73,6
Téng cdng o 8,57 371,22
Téng s6 cong lao dong .
m; = 26.000. 8,57 = 31850 ngay cOng
7

Téng tién cong
L, = 26.000 . 371 = 9.560.000 dong
b- Khi ldp moéng

Dinh muc lAp mot méng dudi 5 tan: 2,6 gid cong va tién cong la
116 dong.

Téng s6 cong lao déng

my = 28 26.000 = 9660 ngay cong

7
Téng tién cong
L, = 116 . 26.000 = 3.016.000 déng
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3- Xdc dinh thoi gian thi cdong cdc mong

a- Khi diic méng:
Thai gian thi cong dic méngla t; = 1 nam (theo dau bai)
S6 ngay lam viéc trung binh trong mot nim la = 285 ngay

86 cong nhan cin c6é trong ngay:

285 285"

Méingay lam 2 ca, thi trong mbi ca c6 56 ngudi. T6 chitc ho thanh
nhéng t8 hén hgp gom 14 ngudi mot t6, thi s§ t8 trong mbi ca la
-5-9- = 4. M&i t8 dugc phuc vu bdi mét can truc 6t6 K-32.

14

b- Khi ldp méng:
Thdi gian thi cong lép'\gléng xdc dinh theo didu ki¢n cho truée
cia bai todn, bing 10 cin truc lp ghép E -801.

T6 thg l4p ghép véi cin truc nay gom 3 ngudi. N&u mébi ngdy lam
2 ca, thi s6 cong nhan trong ngay sé la:

10 .3 .2 = 60 ngudi.
Thoi gian lip méng la:

1 = 2660 _ 161 ngay (hay o= = 0,565 nam).
60 285

4- Tinh truc ti€p phi va chi phi m4y:
a- Khi diic méng:
Tryc tiép phi cho 1m® bétong ddc méng 1a:
C;=Cqg +Cp + C, = 375 + 1520 + 0,05 . 15900 = 2690 dong.
Trong dé:

Cy4 - Tryc ti€p phi cho viéc diic betdng toan kh&i (khéng tinh gia
tien cot thép va betdong).

18R

Cyp, - Tién ché batong d&n hién trudng (khdi lugng betong
1,015m3, méc betong 200, khodng cdch chuyén ché 5 Km).

C, - Tién c6t thép tinh cho 1m3 méng c6 50 kg/m3, véi gis 1 tan
thép 1a 15900 dong.

Tri gid mot cAn truc 6t6 K-32 la: 603.500 dong.
b- Khi ldp méng:
Tryc ti€p phi cho 1m® méng l4p la:

Cy =C; + C, + Cp, = 314 + 340 + 2600 = 32564 dong
Trong 46:

C, - Chi phi l4p ghép céc méng béténg c6t thép, nang trén 5 t&n.
C, - Chi phi van chuyén méng di xa 5 Km.
C,, - Gié bén si mot khéi méng cot c6 lugng ctt thép 50 kg/m®
Tri gid can truc E - 801 1a 1.989.000 ddng
5- Tinh céc chi phi quy d8i clia cdc phuong én (c6 xét tdi
lai dinh mic).
Ap dyng cobng thuc: Q=C+ EVT
Q - Chi phi quy d6i
C- Trué ti€p phi
E - Lai djnh muc (1dp bing 6% v6n dau tu)

V - Gia trj von dau tu (& day 1 gi4 trj céa cic mdy dung A€ thi
cong méng)

T - Thai gian thi cong, tinh theo nam.
a) Khi diic méng:
Q=AC+EV,T;=
52000 . 2690 + 0,06 . 4 . 603500 . 1 =
139.880.000 + 144..700 = 140.024.700 dong
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Trong dé6:

Ay - Khéi lugng betong mong dic tai ché (m3)
C; - Truc ti€p phi tinh cho 1m? méng dic

V, - Tri gia cia bon can truc 6t6 K-32. |

T, - Thei gian thi cong dic cdc méng (1 nam)

b) Khi ldp méng:

Q2=ACy +EVy Ty =
= 52.000 . 3254 + 0,06 . 10. 1. 989.000 . 0.565 =
=169.208.000 + 675.000 = 169.883.000 ddng

8- Tinh cdc phu phi

a) Thanh phén khong doi cua céc phu phi tinh theo cong thic
sau:

- Khi dic méng:
P’y = 0,6P = 0,6 . 0,167 . 2690 . 52.000 =
= 14.020.000 dong |
- Khi ldp méng:
P, = 06. P 1, = 14020000 4 565 _ 7920.000 dong
t) 1 '
trong 46:
P - Phy phi dic cac méng
0,6 - Ty 1é thanh phan khong d6i trong phu phi
0,167 - Phu phi dugc lay bing 16,7% truc ti€p phi
t; va ty - thdi gian thi cong dic méng va l4p méng tinh theo nam

b) Thanh phan phu phi theo cong lae dong:
- Khi dic méng: ‘ '
P’ = 40m; = 40 . 31850 = 1.273.000 dong
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- Khi l&p méng:
Py = 40m; = 40 . 9660 = 386.000 dong
-¢) Thanh phan phu phi theo tién cong:

- Khi dic méng:

'3 = 0,15 . Ly = 0,15 . 9.560.000 = 1.434.000 dong
- Khi 18p méng:

P’3=0,15.Ly = 0,15. 3.016.000 = 452.000 dong

7- Tinh hi¢u qua kinh t& H, do rit nghn thdi gian xay
dung.

Gia thigt v6n dau tu phan b6 deu hoa.

H=LlEV(T;-Tp)=1.02.700.000.000.
2 2

= 23.333.300 dong

O |

Trong d6:

E - hé s6 hieu qua kinh t& cia ting nganh, & day 1a nganh co khi
ché& tao may, nén ldy E = 0,2

V - Gi4 thanh dy todn cong trinh

(T - Ty) - Thai gian rdt ngin, theo dau bai 1a 4 thdng, hay 1/3
nam.
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8- So sénh chi phi ctia hai phuong an thi cOng méng

Bang 13
Cac chi tiéu dy toén Don vi Méng
tinh
dic 1)
Truc tiép phi... ngan ddng | 139.880 169.208
Lai dinh muc... ngan ddng 144 675
Phu ph{
thanh phan khéng d8i ngan ddng | 14020 7920
theo cong lao déng ngan ddng 1273 386
theo tidn cong ngan ddng 1434 452
Téng dy toan ngan ddng | 156.751 | 178.641
Céc chi tibu so sanh khéc
Thai gian thi cdng... nam 1 0,565
Cdng lao ddng... ngay cdng | 31850 9660
Tién cdng... ngan ddng 1434 4524
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Bai toén 1.
Thiét ké mang dudng 8ng cidp nudc thi cong

\

u=the e
\

C

Y

B 12 = 30m

ll=50m

“2

D

jon

Hinhk 5-1
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Cho mdt bang cong trudng va mang dudng oéng cép nudc tam thdi
nhu trong hinh 5-1.

Tinh dudng kinh ong cép, biét rang cot nuwdc tai diém cp A trén
mang ludi dudng ong dia phuong la Hy = 36m.

D§ cao cia diém tiéu thu nwdc C va D sovdi diém c6p A trén mang
duong 6ng dia phuong la:

hc = 3m, AD = om.
Céch giai

T6n that cot nudc trén toan bo chidu dai dudng 6ng coip bang:
Hy, = hyg + hyy + hayp + 1,2 2 il

h¢ g - Cot nudce ty do d€ chay tran, (thudng ldy 1a 1m).

hy x - Tén thdt cot nudc § cdc van khéa (thudng 14y 15 2m).

ha.h - D§ cheénh lech dja hinh gita diém tiéu thy va di€m cung

cép.
i - Tén that cdt nudc trén Im dai dudng &ng..
1 - Chieu dai doan dudng &ng.

T6ng cong cdc t6n that 4p lyc nudc phai bing hosic phai nhé hon
cot nudc Hp tai di€m cdp, nghia la Hy = H,.

D& giai bai todn, ban dau ta hay chdp nhan:
Hp, = H, ma Hy = 36m.

Trén nhdnh dudng 6ng ABD ta cé:
36=1+2+3+122il

Tv 46 ta rit ra:
2 il = 25m

ma 1 =50+ 30 = 80m
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vay: i = 2% = 0,313 m/m hay 313 mm/m
80

Trén nhdanh dudng §ng ABC ta c6:
36=1+2+2+122il
T d6 nit ra: ), il = 25,8m
1 =50+ 20 = 70m

- 25,8
70

i = 0,369 m/m = 369 mm/m

De'n dAy phai s dyng cdc 86 ligu trong bang 2 (c6 in kém theo)
d€ xdc dinh dudng kinh &ng.

Céch tinh dudng kinh 6ng trinh bay theo bang 1 dudi day:

Bang 1
Nhénh| Doan | Luu Pudng! Luu i I it Tri'sg
' kong | kinh [ t6c  |(mm/m)|(m)| (mm) trung binh
(/sec)|{ 6ng | nutdc cla i
(mm) | (m/sec) (mm/m)
1 5 50 2,35 277 50 | 13850 313
ABD
2 1,5 32 1,58 211 30 6330
2l = 20180 mm = 202m
1 5 50 2,35 277 50 | 13850 369
ABC '
3 1 32 1,05 95,7 20 1914 369
il = 15764 mm = 15,8m
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" Bai toan 2

Thiét ké mang dién thi cong

Dién tich cong truong 1000 x 1000m
Téng cong subt tidu thu dién la Py = 120Kw
Cun b6 tri hai tram bién thé trén mat bdng cong truong(hinh 5-2)

va mang lwéi bén dudng day dén chinh vdi dign thé 380 | 220 von,
heé bon day (ba day néng va mét déy ngudi); day bling nhom.

Tai trong dang hén hop (vira chay mdy, vita thdp sing) phan b6

deu trén cac duong day dén chinh.

1000m .
Y /! lL1 - 560m
Tram \ ’ P, = 25kW
bign thé Y ) /‘/
\
s | g
S —f - @
(=] .
S ‘7 \
, \ /
I .
4 \_
/ \
\ Lz = 250m
P, = 10kW
Hinh 5- 2
Céch giai

- Téng cong suit cdc tram bi€n thé la:

cosp 0,7
Céng suit cia mbi tram bi&n thé 1a 86 KVa.
Chon mdy bi&n th€ BT - 100 / 6 c6 cdng sudt danh hi¢u la

100 KVa.
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Tai trong trén 1m dai dudng day la:
q= 120
560.4 + 250.2
o Tiét di¢n doan day (b - c) xdc djnh nhu sau:
- Tinh t6ng mémen tai:

= 0,043 Kw /m

) _
¥ pr= 1 _ 0,043, 560°

= 7 = __2 = 6740 Kw.m
- Tinh ti€t dién day din (dudng ba pha) biing cong thic:
.= 100 Pl
k.U3. Au .

vdi

U4 - dién thé€ day (v).

A u - 46 syt dién thé cho phép, tinh theo s8 phim tram

k - di¢n dén suit (cia nhém k = 34,5; cia dong k = 57; cda thép
k = 10)

2

3
o= 100.6740.10° 0 o

34,5.380°. 2

" Theo bang 3, ta chon day nhém A - 35, c6 tiét dien 35 mm?2.

o Tiét dién doan dAy (a - b) tinh nhu sau:

2
3 by qlz _ 0,043.250°

=——=_1_"""""" =1344 Kw.m
2 2
3
s = 100.1344.10 =54 mmZ.

34,5.380" .5
Chon day nhém A - 16 14 day c6 ti&t dién nhd nhat.
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Chieu dai cia cdc nhanh 4 day, tinh thém 20% do khéng méc theo
dudng thing duge:

560 . 4. 1,2 = 2700m day A-35
250 .2.1,2 = 600m day A-16
Sau khi chon ti&t dién day din theo diéu kién 49 syt dién thé,
can tht lai theo digu kién cudng 46 dong dién theo cong thic sau cia
dong dién ba pha:
=¥
1,73.Uyg cosp
S6 lieu @€ chon ti&t dién day din theo cudng dd dong dién

Bang 3
Day nhém Day dbng Day thép
tiét dién cudng a6 | tiétdién | cudng ad- | tiét dién cudng db
(mm?) @ (mm?) @ (mm?) @)
16 105 4 60 damm 35
25 135 6 75 & 5mm 40
35 170 10 110 & 6mm 60
50 215 16 150 35 mm?® 80
70 265 25 205 50 mm? 90
95 325 50 335 70 mm? 125
120 375 120 600 120 mm? 185
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Bai toan 3
Lap mét bang thi céng

Vidu l

Lap mat bang thi cong mot nha  nhidu tang béng gach, c6 s
dung ctn truc thap hoiic mdy thang tdi c6 dinh d€ van chuyén vét liéu
len coo, trong cac diéu kién nhw sau: mat trudc nha trong ra duong
Ph&, nén phai b& tri cac kho bai vt liéu va céc cong trinh tam trong
mot mdnh sén sau; cdc vat lidu, céu kign vén chuyén béng xe tdi, nén
cn dém bdo dudng xd cho xe dén dugc moi kho béi trong sén.

k¥ %

Phuong dn I- Si dung cin truc thap lam phuong tién van
chuyén 1én cao. Trong tai cia can tryc 1a 3 tan- lyc khi d6 v6i 10m,
va la 1,5 tan- lyc khi d6 véi 16n nhat 12 20m. Trong ban vé thist k&
mit bang thi cin truc nay bao quat dugc toan bg nha dang xay va phan
16n sin sau. (hinh 5-3a).

Can tryc thdp sé van chuyén gach, vita, bdtong, vat lidu m4i, cu
l&p nhidng cdu kién dic sdn, vi vAy cin b6 tri sip x&p cdc kho bai vat
li¢u, cdu kién néi trén trong tam véi cia can tryc nay.

D€ cin truc khoi phai di chuyén nhiéu, ta sip x&p tirng loai vat
lidu ra lam hai bii chay doc theo nha. Gach d6ng sin trong cdc thung
chua, ché dén cong trudng bling 6, dugc can truc bdc x&p thanh hai
chdng 16n trén san, véi lugng dy trid 1a 1 tuan 1é.

Vita xay ché trén ngay tai hién trudng, cic bai cat, kho voi, xi
ming va tram may trén bd tri § ngoai pham vi phuc vu clia can truc
thdp, nhung can truc nay vin vdi téi dugc cdc thung via d6 tir may
trdn ra.

Try sd cong trudng, cdc nha tam phyc vu cong nhan, cdc xudng
gia cong déu bd iri ngoai pham vi hoat ddng cla can truc.
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Hinh 5-3: Téng binh d6 thi cbng mét ngdi nha & nhiéu tdng biing gach
a) Truomg hop sitdung cin truc thdp b) Truvmg hop sit dung cdc mdy
thing tdi cé dinh
1. Can tryc thdp, 2. Mdy thang tii, 3. Déng gach, 4. Bii ciu
kién beton dic sfin, 5. L4n méc va cia gb, 6. Mdy tron via ,
7. Thung phéu chya vita, 8. D8ng cat, 9. Kho vbi, xi ming,
10. Ban chi huy, y x4, phong hop, 11. Kho kin chyda cdc vat ligu
khac, 12. Xudng co
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Phuong an 1I- Trong phuong 4n nay (hinh 5-3b) ngudi ta si
dung ba may thing tai c6 @inh (hodc can truc thi€u nhi) d€ van chuyén
vat liéu lén cao.

Gach da xay méng x&p doc theo chu vi nha.

Céc dong gach xay tudng x&p tap trung gin cic mdy van chuyén
l1én cao. Cdc vat lidu, cdc ciu kién nhd khdc b8 tri trén sdn sao cho
cong sudc ti€p van ching d&€n cdc mdy van chuyén 1&n cao phai nhé
nhét.

Theo phuong 4n nay, kh6i lugng van chuyén ngang duéi dat dén
cdc mdy thang ti (hay d&n cdc cAn truc thi€u nhi) va van chuyén
ngang trén cdc tang nha sé 16n hon nhitu so véi phuong én thy nhat.

Vidu 2.

Ldp mat bdng thi cong mot ngdi nha 9 thng lam bléng cdc tim
bétdng dic sdn, nha dai tdi 70m.

Mt bang diege trinh bay trong hinh 5-4.

* k%

Tién 9 thi cong cho bi€t tai mot thoi diém nao d6 c6 thé c6 téi
10 céng viéc phai thyc hién d6ng thei mot hic (vach mét dudng thing
ding trong ti€n d¢ ngang, n6 sé cit téi 10 dudng ndm ngang), cho nén
phai st dung hai can tryc thép loai 5 t&n - lyc, tay cn dai 20m, méi
dam bao phuc vu thi cdng toan bd ngéi nha trong thsi han quy dinh.

Trén mit bang cdc bédi cdu kién va dudng ti€p t& 42u nim trong
pham vi hoat d4d9ng cia hai cin truc thdp nay. '

Khu cdc kho bai vat lidu nhu cdt, d4, xi mang, sit, gd b tri va
phia bén kia duding 6té 4€ tién béc da.

Khu sinh hoat va try sé cong trudng b6 tri vé médt phia ven rao.

Hai khu nay ndm ngoai pham vi hoat ddng cia cAn tryc thdp.

DPoan dudng ti c6ng trubc vao, dai 100m can lam rdng 5,5m cho
hai lan xe chay, d& phuc vy dugdc cdc kho bai niim rii ca hai bén dudng.
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Hinh 5-4

Nui ‘quay xe

3y bén pha

Hong nudc citu héa

—n—n—— Dudng éng nudc tam
—c¢——t¢ — Cé&ng thodt nudc

[T 777771 Puing 6t6 tam

Cac ky hiéu

—_— - ——

Dién thip sing
— v ~—— v — Dbi¢n chay mdy

Hang rao

—_— XX —_—

Céc doan dudng con lai chi can lam rong 3,5m, cdc géc dudng nay mé
rong téi 7,5m va c6 moét bai rong d€ quay dau xe trong trudng hgp
cOng sau déng, hodc khong cé cong sau.

Tram bién thé dién dat sat hang rao, noi it ngudi qua lai va gan
dudng day cao thé cia thanh phd, véi hai nhdnh day thdp sdng va hai
nhénh day chay mdy. Dudng dién thdp sdng bd tri doc cdc dudng di.

Dudng 6ng cidp nudc tam thai dat ngd trén mat dit, chay doc theo
con duding chinh clia cong trudng, gin tram mdy tron va k&t thic tai khu
nha tdm va vé sinh. Hai hong nudc cifu hda bé tri gan ben dudng di.

Pudng cdng thodt nudc tam thdi lam tring véi dudng c6ng thoat
nudc vinh ciu.

Bai toan 4

Lap ti€n dd thi cdng theo so dé mang

Lép tién dp xtty ldp mot nha cong nghiép, nhie trong hinhk 3-1%,
ngudi ta liét ké ra nhifng coéng viéc chinh nhuw sau:

A- San neén, dao hd méng cot

B- Diic sdn cot betong trén sén hién trudng

C- Lam dudng sé dan dén cong trinh

D- Duc méng cot tai hé méng

E- Thi cong duong hém thiét bj va ddt cong ngém

F- Van chuyén vi kéo, dam cbu truc véa cbu truc

G- Chd va ldp dat thiét bi cong nghé

H- Ldp dung cot bétong vao méng

I- Ldp dam céu truc va céu truc lén cot

J- Ldp vi kéo, ciza trdi va logp mai

K- Diic bétong san nha may, lat san he

L- Lép tuong bao che, hoan thién, trang tri
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Trinh tu, thoi luong va chi phi cia cée cong viée ding d€ thiét Céch giai:

lap tién dp thi cdng cho trong bng 4: e 2) Theo s& liu cho, ta lap dugc mot so d6 mang nhu sau (hinh5-5).
Bing 4 Céc thoi lugng ghi dudi mii tén cong viéce.
"S8TT Tén cbng viec| Céac cdng Thoi lugng Chi phi
- , viéc dung (tuan) (tridu/tuan)
trudc nd
) 1 A - 5 3
2 B - 4 4
3 o - 8 3
4 D A 3 2
5 E A 7 2 -
6 F o; 5 1
7 G - C 4 4
8 H B,D 3 ‘ 2
9 | FH 9 4
10 R F.H 11 5
11 K E 8 2
12 L G.J 10 3 '
Yéu céu:

1- Xéc dinh thoi gian hoan thanh cong trinh va cde cong viéc
gang.

2- Didu chinh thoi diém thue hién céc cdng viéc sao cho biéu dd
chi phi déu hoa nhét (thdp nhét) trong subt thoi gian thi céng.
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b) K&t qua tinh toan so d6 mang (CPM) néu trong bang 5.

Bang 5
Tén Kihiéu | Théi | Thai | Thoi Thoi Thoi Thoi Thaoi
cong | cong |luong | diém | diém | diém | diém |gian du |gian du
viéc viéc khdi _ké”( khdi két tra tra toan
sém | sém | mudn | mudn | rieng | phan
A 1-2 5 0 5 2 7 0 2
B 13 4 0 4 6 10 4 6
C 1-4 8 (U 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
| 5-6 9 13 22 17 26 0 4
J 5-7 1 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

Cdc cong viéc gingla C, F, J, L vi thoi gian du trd toan phan cia
ching bang khéng.

Thoi gian hoan thanh cong trinh bang téng cdc thii lugng thuc
hién cda cdc coHng viéc gang:

8+ 5+ 11 + 10 = 34 tuan.
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c) Dua so d6 mang lén truc thdi gian

V& cic cdng viec gang C. F, J, L néi ti€p nhau lam thanh mot
dudng théng lién tuc, néi sy kién khdi dau dén su kién cudi cang, lam
dudng chuidn. Sau d6 sip x&p cic cong viec khéng gang khic cia su
dd mang.

Ba trudng hgp sdp x&p cdc cdng viéc khéng ging theo thai gian
nhu sau:

1- Cac cdbng viéc khong ging dugc sip x&p cho khéi sém hét,
(hinh5-6a), ta dugc ti€n d6 ngang A, trong d6 céc thdi lugng cong viec
la cdc dudng midi tén dam nét, con thdi gian dy trit rieng duge thé
hign biing cic doan dusng cham cham, tic doan kéo dai cda dubng
mdai tén.

Tién d6 ngang A c6 biéu d6 kinh phi (a) nim & phia dudi né, ma
dinh cao la 10 triéu/tuan.

2- Céc cong viéc khéng ging dugc sdp x&p cho khdi mudn hét,
(hinh 5-6b), ta dugc ti€n 46 ngang B. 0] day thoi gian du trd toan phan
cda mdi cong viéc la téng cdc doan dudng cham ch&m.

Tién dd ngang B c6 bidu dd kinh phi (b) v8i dinh cao lén tdi
15 triéu/tuan.

3- Si dyng khoang thyi gian dy trd cia méi cong viéc, d€ xé dich
sdp x&p lai cdc cong viéc, ta dugc mot tign do ngang C (hinh 5-6¢), n6
cho bi€u d6 kinh phi (c) deu hoda hon va dinh cao chila 9 triéu/tudn.

Khi can diéu chinh ti&n d6 trong dieu kién nhan lyc, vat tu, thist
bj va kinh phi cé gidi han dong thai, nén si dung mdy vi tinh. Chuong
trinh diéu chinh tién d6 mang nay da c6 & B6 Mén Thi Cong, Trudng
DPHBK TP HCM.
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CHUONG 6

"MOT MAU PO AN THIET KE
TO CHUC THI CONG

D& tai: Thiét ké t8 chirc thi céng mét tiéu khu nha &
1- Nhiém vu thi&t ké:
Yéu cau thiét k& thi cong xay ldp mét tidu khu (chung cu) gom
8 nha 4 tang; mbi nha c6 4 don nguyén.
Thai han thi cong &n dinh 1a 10 théng.
Dia chét: d4t cat pha sét t6t (1,2 kG/cm?2).

myc nuéc ngadm § c6t - 4m.

Nguén dién, ngudn nudc thi céng: tidu khu da xay dyng xong mét
tram bién th& dién v6i cong sust 720 KVa. Mang duding dng cip nube

vinh cdu d4 dan dé€n ti€u khu, 4p sudt trong mang la 2,5 atm, duong
kinh 6ng D = 150 mm.

Kha niing cung cdp vat ligu xay dung: cong trudng & cdch khu
cong nghiép 10Km, cdc xi nghiép dja phuong c6 thé cung cip day di
vat tu, thiét bi mdy mée thi cdng. Van chuyén bing dudng 6td c6 sin.

Can ddm bio lan trai cho 40% s6 cong nhén luu trd tai cOng
trudng.
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2. Tim hiéu vé dia diém xay dung

Cédc cong trinh ha tang phuc vu cho tiéu khu nha & bao gom:

- Mang ludi dudng 8ng cdp thoit nudc bén ngoai nha.

- Mat bing san 14p cho phéing va hoi d6c ti Tay Bic xuéng Dong
Nam, v6i 46 déc 1% d€ dé tidu nuéc mua.

- Dudng 6t6 da d€n dugc tidu khu, con lal dudng trong tiéu khu
gom hai l8p betOng nlu;a can lam sém. :

- Di¢n nudc. thi cbng c6 thé 14y td mang ludi vinh cdu phuc vy
sinh hoat sau nay cda ti€u khu. Can khé&n truong dat truéc mang luéi
dién thoai phuc vy cOng trudng.

Via betdng, d4 hdc, cat, ximang... dugc cung cidp td mot tram
batong va vat lidu xdy dung 6 cich cong trudng 2 Km.

Riéng cfu kién diic sfnthi phai chuy#n ché t& mdt xi'nghidp sén
xuflt cfu kién betdng c6t thép § cich cong thryu;‘u‘lg t.dllO Km.

3- Tim hiéu dac diém cong trudng ’/v

Cdc nha & 1am bing bétdng tdm 16n, khéng c6 thng hAm. S§ cin

ho trong méi nha la 64.

Kich thuéc mat bing nha 68,40x 12,70 m

S6 ting nha ' 4
Chiéu cao nha : 14,32 m2
Dién tich xay dyngnha : 868,7 m
Kh6i tich nha : 9830 m ,
Dién tich & 1780,64 m
Dién tich c6 ich 2610,8 m"
Céc he s8 K; = 0,68
K, = 5,53

' 2
Dién tich ti€u khu 165 x 288 = 47520 .m
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Téng dién tich xay dung 868,7x 8 = 6950 m>

Téng dién tich & 14245 m2
Téng khéi tich & 78640 m°
Chidu dai mang dudng 6ng cdp nuéc : 588 m
Chidu dai mang duéng 8ng thodt nudc : 657 m
Chieu dai mang dudng cOng tiéu nudc : 496 m
Chidu dai dudng day tai dién : 440 m
Chiéu dai duong diéh thoai trong cong trudng: 494 m
Chieu dai dudng din khi d6t . 600 :ﬁ "‘
Dién tich mat dudng trong ti€u khu 16760 m ‘
Dién tich d4t trong cay xanh | ‘ 19070 m o
Dién tich via he : 3992 m;. -

Hang rao tam thai : 2100 m -
4- Tim hiéu cfu tao nha | ’
Nha khéng c6 khung, lam bing cdc t&m tudng, t&m san dic sin.
Tutng doc chju lyc.
Méng bang, lam bing béténg da hoc, mac 100.
Tudng chju lyc lam bang betong nhe, 1600 Kg/m3.

San béténg c6t thép cé 16 r6ng day 220 mm. Trén san nha it
gach bong.

Cdc vdch ngin phong la cdc t&m thach cao day 80 mm.
Céc viach ngin hé 1a céc tdm bétdéng nhe.
Céc vach ngan khu v¢ sinh xay biing gach, day 100 mm.

M4i nha gom céc vi kéo gé, Igp bling cdc t&m phl-bl‘O xi- mang
lugn séng. o
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Cau thang, chiu nghi 1a nhing cdu kién betdng cét thép dic sén.
Céc 6 cia s8 ¢6 hai 16p canh ciia (cita kinh va cda chép).
Trang tri bén trong nha nhu sau:
Tudng nha quét vdi mau xanh sdng.
Tudng nha tdm &p gach men su xanh.
Tudng nha vé sinh va nha b&p phun son mau.
Tran nha va cdc phan tudng khéc quét voi tring.
Céc khung g cita s6, cita ra vao quét hai l6p son mau gu.
5- Du toan xay lap
Khéi lugng cong viéc x4c dinh trén cic ban vé thiét ké.
Gi4 thanh xay lap 1 m> nha & 14y theo don gid binh quan cac cong
trinh tuong ty, hodc tinh theo don gid dia phuong.
Khéi lugng thi cong dudng s4, céng ranh, via he, cay xanh xdc
djnh theo tdng mat bing xay dung. :
Phu phi xay dyng nha ¢ ldy bang 18,2%
Tién tich ldy ldy bang 6%
Hé s8 dieu chinh don gia 14y bang K = 1,246

Bang du todn téng hop

Bang 1
Cong viéc pon | Khdi luong | Don giad | Gia thanh
vitinh| céng viéc | (ddnQ) |(ngan ddng)
| Cong tdt mat bang -
San rién ) m | 47520 6 285,1
Mang dubné ong moét’mrdzc'_m ; ﬁ? ' 57 1589 1044,0
Mang duung &ng cdp nuoc 1; -7;1. 588 1312 7715
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Cdng viéc Don | Khéi kiong | Don gia | Gia thanh

vitinh | céng viéc | (ddng) | (ngan ddng)
Mang cdng ranh tiéu nuoc m 605 2094 1266,90
Dudng dién cao ha thé - 440 575 253,00
Duding dién thap sang ngoai trdi - 798 472 376,70
Mang lu6i dién thoai - 494 508 251,00
Mang 6ng dn khi dét - 600 836 501,60
Duding s& ndi bd m? 16760 90| 1508,40
Téng céng | se2s820

il. Xay dyng nha & .

Céc nha & iap ghép m? 14245| 2500 35612,5
Tdng cdng 35612,5
I|;. Cai thién mat béng
B6 va lat via hé m? 4740 182 862,7
Trdng co va cay xanh' ha 19,07 7620 1445,0
Hang rao m 2100 256 537,6
Téng cdng 27453
Téng cong toan tiéu khu 43616,0
Lan trai tam thoi 1,5% 654,3
Phy cép thi cng mua mua +.6% 697,8
Cac cong viéc khong ludng trudc 2% 8723
Téng cong 45840,4
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6- T8 chic thi cong

Cong tdc mit bing va xay dyng co s3 ha ting phai ti€n hanh
trudc cdng téc xdy dung nha &, 48 dam bdo dua cong trinh vao si dung
véi day dd tién nghi ngay.

Viéc t8 chitc thi cong ti€n hanh theo ba giai doan sau:

- Giai doan chufin bj.
- Giai doan thi cdng chinh.

- Giai doan hoan tit.
a) Giai doan chufin bi gdm nhing cOng viéc sau:

- Cai thién, don dep khu d4t, ]am hang rao tam thdi, l1am dudng
ndi b, xay dung cdc nha cda tam thdi nhu try sd ban chi huy cong
trudng, kho ldn vat lidu, san bai xe méy thi cong, cdc xudng phu try,
nha nghi, nha &n, phong thay quin 4o lao ddng, phong tim rita, vé
sinh, tram y t€...

- Pat mang ludi dién nudc thi cdng, chi€u sdng ngoai troi.

- Lip dyng, chay thd can tryc thép d& lip ghép knhﬁ. ‘

- Gia cdng, ché tao cdc dung cu cfu lip nhu ddn treo, day giing,
day cdu, thanh chéng, dung cy c8 dinh tam thdi cdu kién...

- Pat cac méc A& gidc vi tri tim nha, d€ xdc dinh céc cao trinh
14p ghép.

Né&u mit bing méi dugc gidi tdéa d€ thi cong, thi trong giai doan
chuén bi can tinh thém nhidng cdng viéc sau:

- Di chuyén nha cta ci can trd thi cdng, nhé bat géc cay.

- Théo d8 va xu ly cdc cong trinh ngam cd néu cé.

b) Giai doan thi cong chinh gobm cic cbng viéc sau:

- Pat mang ludi c6ng ranh néu chua kip lam trong giai doan
chudn bj. Pat dudng day dién thoai phuc vu chi huy thi cong.

- Xay dyng cdc phan cbng trinh ngam duéi mat dit, 1am dudng
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sa vinh ciu. Can tranh thd lJam nhing céng viéc nay trong mua khé.
T4t nhién phai van chuyén dd vat ligu d€ xAy dung cic phan ngam
(méng, cac dudng 6ng...) nay tif trudéc khi bat dau giai doan thi cong
chinh.

- Bot thit hai cda giai doan thi céng chinh bao gbm nhing cbng
tdc xay dyng phan nha trén mat d4t nhu: lip tudng, 1ip san, 44t vich
ngan lat san, dat dudng &ng trong cic ting nha, lam mai, trang tri
mit chinh cda nha.

¢) Giai dogn hoan tdt bao gom:

- Lap dat thi&t bj dién, nudc, thiét bj vé sinh bén trong nha. Cong
viéc nay phéi di trudc cOng viéc trang tri. '

- Miét kin cdc mach néi cdc cdu kién dic sin; sda phing tu&ng—
vach; t6 trat tudng gach, 6p gach men khu vé sinh, bép; son vbi tudng,
tran nha; son cic khung, cinh cda gé.

Can tryc thdp sau khi hoan thanh cédc cong vxéc cia g1a1 doan xay
14p chinh m{t nha sé& di chuyén sang xéy lép nha khdc ngay, Vlec van
chuyen vat lidu 1&n céc tAng nha trong giai doan hoan tét cong trinh
dugc tien hanh bing hai mdy thang tai T- 41 ¢6 sdc nang 500 kg.

7. Céc bién phdp thi cong chi y&u.

. N N 3
DPao h6 méng bing may dao giu xdp E-153, véi gau 0,15m .
Sau d6 phai sia sang, lam sach h6 méng béng thd cong. Pam len
gia c6 mit nén cdn thén.

Méng bang duc biing beétong d4 hoc, vay phai @4t cdc tdm cbp pha
luan luu dudi ranh méng. Bétong d8 thanh tirng 16p day 20cm mot,
va dam chat bing miy d4m rung. P4 hoc chd d&€n béing xe tai DIN-585
trong tai 3,5 tdn. Vida bétdng chd tir tram ché tron d&n bling loai thung
0,6 m3, trong lugng thing betdng khodng 2 tdn. Xe tai DIN-164, trong
tai 4 t4n, chd duge 2 thing. k

Cidc thung b2téng duge chu dé dic méng bing cén truc E—505A,
sdc truc 2,6/10 tan, v6i tay cin dai 10m. Khi 49 véi 1a 10m thi sic
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cfu cia né la 2 tin va d6 cao nang vat 1a 3,7m.

“’Kiém tra cao trinh mat méng bing mdy thiy binh, kiém tra tim
méng bing mady kinh v§. Theo thi&t k& trong méng bang can dé chira
16 cho cédc dudng 6ng chay xuyén qua. Xay phan bé tudng trén méng
sau khi da trai I6p chéng 4&m ndm ngang.

Trinh tu thi cong 14p ghép nha nhu sau:

- Dic méng biing bétdéng d4 hoc.

- Xay phan bé tudng.

- LAp céc tim tudng ngoai, tudng trong, cac vach ngin,
ciu thang, chi€u nghi, 8ng hit khéi, thong hai, khdi
vé sinh.

- LAp cac t4m san tAng, tdm madi.

- Lap vi kéo va lgp mdi.

Céc ciu kién dic sdn duge chd bing xe tai DIN-150 (c6 moée)
dé&n cong trinh. Can tryuc béc x&p cdu kién tir xe va 1ap ching vao cong
trinh.

Lap k& hoach 14p ghép cac cfu kién cia ting tang; trén mébi ciu
kién c6 ddnh s6 thd ty theo trinh ty 14p ghép ching.

Céc xe tai cling c6 k& hoach van chuyén ting loai cdu kién mét,
theo gid, sao cho méi chuyén, xe khéng phai chd dgi qud lau dé duge
boc x€p. Trong khi d6 xe vAn phai dam bao chd dén cong truting nhing
ciu kién nhé nhu tdm ban céng, lanh-t6 v.v.... v vida dé gdn cac mdi
n6i, mach ngang, mach ding tudng nha.

Lip ghép nha theo tirng phan doan. O day méi phan doan gom
hai don nguyén nha: mét don nguyén dau hoi va mét don nguyén gida.

Dung mdy kinh vi d€ vach cdc dudng tim nha nhu dudng tim cdc
tudng doc va tudng hdi, kiém tra lai cdc coc méc. Trude khi lap tang
mdt phai c6 dinh cdc dudng tim bing ké cic vach ddu bing son lén
trén bé tudng.
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Ding may thuy binh dé kiém tra d6 ngang bing cua mat trén be
tudng va rait cic san tang.

Kiém tra vi tri cdc tAm tudng ting trén theo cdc tim tudng tang
dugdi bang day doi.

Trong méi phan doan, nén ldp ghép cdc cdu kién & xa can truc
trudc, roi 14p lui dan vé phia can truc, € cong nhan ldi can truc nhin
r6 chdé dat cdu kién hon.

8- Chon may dao dét.

‘Khéi lugng d4t dao ranh méng cia mét nha la 295 m?; ciia 8 nha
1a 2360 m3. Véi kh6i lugng nay thi chon méay dao E-153 véi gau x4p
dung tich 0,15 m® 12 kinh t& nht, dong thai dap ¥ng dugc nhip d6 thi
cong phan ngam cdc cong trinh.

Ning sudt mét ca cda may dao tinh biing cong thuc:
N = G.K.q
to . K¢

G - thdi gian mt ca lam viéc, tinh theo gid

3
m~/ ca.

K - hé s6 si dung thdi gian trong mot ca, 14y K = 0,72.

q - Khéi lugng @it nguyén thé do mdy dao dugc trong mét [an
xidc.

g=vk =015 08 =012m°
v=015 m> dung tich hinh hoc cia géu
k’ = 0,8, hé sd chia cla gau

t, - Thai gian mot chu ky thao tdc (mét Ian dao d6 dat) lay theo
s6 tay mdy xay dung.

t, = 20 sec hay = 0,0056 gid
K; - He s6 toi x8p cia ddt sau khi dao.
K, = 1,10 (d4at c4t) va K; = 1,35 (d4t thit nang).
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 c6 thing lat DIN-585. Khoan

O day ta 14y K, = 1,2 (d4t c4t pha sét).
Ning suit mét ca ciia mdy dao.
7.0,72.0,12
N= 1202012 45,3
0,0056. 1,2 m /e
Thdi gian dao ranh moéng cho mét nha:

295
T=2"""=33ng
%0 gay

Néu tinh them thei gian sda san
mdy thi phai mat 4 ngay (Jam viéc 1
ngay lam 2 ca).

g c4c rdanh méng va dj chuyén
ca) hogc phai m4&t 2 ngay (néu

9- Tinh s6 xe tai qé chd vat ligu khi thi cong moéng
Khoi lugng duc betong dé hoc méi ca: 37 m3 .
Vat ligu tinh cho 100 m® betong ds hoc 1a:

71m3 bétdéng; 44m3 d4 hoc

Trong méi ca:

nhu ciu vé via bétong la: 0,71 .37 = 26 m°

nhu cau vé da hoc la: 044 .37 =163 m°

Van chuyén béténg va d4 hac bing xe tdi DIN-164 va bing xe tai

20 km/h, g cdch van chuyén la 2 km, va t&c d6 1a
Tinh nang sust (q) cda cic lo

; . ai xe (téin/ca), va s |
can thi€t cho méi ludng hang, bin 80 lugng xe (m)

g cic cOng thdc sau:
p.G; . K
q= ~tin/ca
¢+ 2
A%
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p - Trong tai cia xe (tdn)

G, - Thdi gian lam viéc cia xe tai (gid). Néu mbi ca lam viéc 1a
8 givs thi ldy G, = 7,5 gid; cdn 0,5 git 1a thai gian cho xe di tir
tram xe ra tuyén dudng va trdé vé tram xe.

K;- Hé s6 st dung trong tdi cua xe, K; = 1

t - Thai gian xe ditng 4€ bc d3 hang trong méi chuyén (tinh béing
gid). |

khi chd vita bétdbng t = 0,65
khi chd d4 hoc t = 0,31

1 - Cy ly van chuyén trung binh, 1 = 2 km

V - T6c 46 van chuyén trung binh, V=20km/h

Q - Lugng hang cin van chuyén trong mot ca Q = 26m3 _

Ko - Hé s6 st dung thdi gian mot ca Iam viée cda xe, 14y bhng 1.

Xe ché 2 thung bétong dung tich O,Gmsithﬁng, :tf&;bl di thi trong

tdi hfuichciaxela:p=4-0,8=32tdn
3,2.7,5.1

q=-22-0""° - 284 tdn/ca
0,65+ 22
20
m = 262’3= 2,1 Xe .
28,4

(Ty trong cia via béténg 1a 2,3)

Tinh cd khd nang vugt mdc thi ta cin ding 2 6t tai DIN-164,
trong tai 4 t&n mdi chi€c, 48 chd 2 thung chita bétong, dung tich 0,6m>
mdi thung. ’ -

Xe chd dd hoc thubdce loai xe ty 46 DIN-585 trong téi 3,5 tdn:-
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q= 3,5.7,5.1 — 51.5 Tjca
2.2
0,31+ ——
20
_ 16,3.1,7 - 0,53
51,5

Vay mot xe DIN-585 ché d4 hoc trong mét ca dd dung cho 2 ca
thi cong. '

10- Tinh s8 xe tai van chuyén cdc cfu kién bétdng

Dung xe DIN-150 kéo theo xe moéc, cé trong tai téng cong 10
tdn d&€ chd cdc cdu kién béténg, trén cy ly | = 10km.
Nhu cAu méi ca vé cdu kién bétdong dic sin la:
2070,5
3.25

=276 m" jca

Dung trong cia bétdng nhe la: y = 1600 kg/m3

Nang suit cia xe vin chuyén cic cdu kién bétong nang duéi 1
tdn, vdi thei gian cho dgi bdc do t = 1,15h la: '

q=—9751 _ 357/

1,15+ 202

20
So xe tai la:
27,6.1,6
m=2="2"" """ =
35

Vay chi can 1 xe DIN-150 kéo theo xe moée trong 1 ca dé chd céu
kién dic sén.

1

Nhu cau vé xe tai d& chuyén chd cdc loai vat lieu cho céc dang
cong tdc khac cing duge xac dinh bang phuong phdp néu trén.
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Muén xac dinh téng s8 xe tai phuc vu céng trudng cén tinh vdi
hé s6 st dung tram van tai co gidi K, = 0,65, va hé s6 tdn dung trong
tai cia xe Ky = 0,90.

T6ng trong tai cia tram van tai co gidi phuc vu cong trudng xay
dyng tiu khu nha & nay con c6 thé tinh nhu sau. Theo dinh muc thi
ct 1 trieu dong vén dau tu xay dung trong 1 nam can khoang 0,5 tin
trong tai xe cd gidi. Theo dy toan thi von dau tu trong thang 10 & day
1a 45,8 triéu dong, vay s6 tdn trong tai cia cdc xe cén c6 la:

45,8.12
10
Néu st dung loai xe 4 tdn, thi tram van tai co gidi phai can cé:

28 : 4 = 7 xe tai. Pay la tinh ca cong tic van chuyén d4t ddp tén nén
véi khoang cich ching 6-8 km.

0,5 = 28 tdn trong tai

11- Chon can truc thdp

Chon can truc thép trong s6 céc loai cé sin cda cong ty xay lap,
theo chi tiéu kinh t& clia mdi loai mdy va theo cdc tinh nang ky thuét
(sdc truc, 4o vdi, 40 cao nang méc cdu) cia ching.

T4t nhién can truc khong chi phuc vu riéng cong tdc lap ghép,
ma phuc vu ca céng tdc van chuyén vat liéu lén céc tang nha (nhu céc
d5 moc, vat lidu thi&t bi vé sinh, vat lidu 14t san v.v...) trong thoi gian
ch& dgi 14p ghép.

Muén di chuyén cin truc thip sang phuc vu cong trinh khdc thi
phai dat dudng ray trudc cho né, do 46 mdi can truc phai cé hai bd
dudng ray.

a- Chon can truc theo céc thong sé ldp ghép
D6 véi nhd nhit cia can truc thap:
R=a+b=45+12,7=172m
trong d6:
a - Khoang cdch nhd nhat tinh tit dudng tim can truc téi tudng nha.
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b - Chiéu rong nha.
- P6 cao nhé nhAt cia cin truc thép:
H=h,+d+e+g
143+1,0+25+2=198m

trong d6:
h, - Chidu cao nha

d - D6 nang cao qud dau tudng ting trén cang cdia két cfu lip

ghép
e - Chiéu cao cia tdm vach

g - Chiéu cao cia day cdu vat

Cédc can truc thép sau day dap d‘nkg‘ céc thong s6 ldp ghép 4d6:

M-3-5-5A; MCK-3-5-20 v4 MBTK-80.
Cdc tinh nang ky thuat ciia cdc cAn truc thép

Bang 2
Céc tinh néing Ma can tryc
M-3-5-5 | MCK-3-5-20] MBTK-80
D4 vdi I6n nhét... 22 20 20
D6 V6i Nho nhat... 11 10 10
Suc truc & dd vai IGn nhét (t8n) 3 3 4
SUC truc & db vGi nhd nhét (t8n) 5 5 5
Chidu cao nang moc cdu & dé véi ion 21 25 28
nhét (m)...
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Tdc dao:
Nang vat (m/phut) 30 15,30 30 -,:
Ha vat (m/phat) 30 3;5;15;30 3,330 1"
Quay can (m/phit) 0,6 0.75 0,65 ﬂ
Di chuy8n can truc (m/phit) 2 | 21 30 :
Di chuy#n xe con mang vat 32 - '
(m/phdt) ;
Di chuyén vét theo hubng ngang do .thay - 13 § ;
adi db véi tay can (m/phut) _
ChRu rong dudmg ray (m) 4 4 5 J
Trong luong can truc (khdng i trong)(tén) | 30,6 23 ’ 28,5 E

b- Chon cén truc theo chi tidu kinh t&
Theo tién do, thoi gian lip ghép mot nha I3 3 thang
S6 ca mdy cAn truc d€ lip ghép mét nha la:
25 x3=T5ca

Chi phi st dyng can truc x4c dinh theo cong thitc:

G
C=E+ u’““T+G¢¢,T
Tham

trong dé:
E - Chi phi cho mft [An dem s dyng (ddng)
Gpam - Tién khiu hao hing nim (45ng)
Gea - Chi phi khai thdc méi ca miy (dong)
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Toam - S6 ca 1am viéc cla cin truc trong nam

T - S& ca lam viéc clda éin truc d cong trinh (hay tai cong trudng)
S& lidu vé céc dai lugng nay (18y ti Phu luc 1) cho trong béng 3.

Béang 3
Ma " Chi phi mdt fn sir dung Gnim Gea | Team (ca)
can truc (ngan ddng) (ngan (ngan
adng) ddng)
dédi | ddidp t8ng
chuyén | vathéo | cong
cantryc | d6 can
truc
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—BO 18,6 39,2 57,8 - 326 2,190 400

Chi phi s dung céc cAn tryc thap:

M-3-5.5. 77,8+ 31675 109 .75 =218,7 ngan dong
400

MCK-3-5-20: 15,12 + 280-75 4 194 . 75 = 212,7 ngan dong
400

MBTK-80: 57,8 + 326-75 4 219 .75 = 283,5 ngan dong
400

Kich thuéc nha trén mjt bling: 68,4 X 12,70m.

Dudng cAn tryc thap dit 8 mot phia cda nha, véi chiéu dai dudng
bing 6 thanh ray, m8i thanh dai 12,5m.

Chi phi vao viéc l4p dat va théo dd dudng cin tryc thép cdng vdi
tien kh&u hao nhu sau:
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M-3-5-5: 285.6
MCK-3-5-20: 22,6 .6 = 135,5 ngan dong
MBTK-80: 26,8 .6 = 160,8 ngan ddng

Chi phi t6ng cong st dung cdc cAn tryc thap:
M-3-5-5: 218,7 + 171 = 389,7 ngan dong
MCK-3-5-20: 212,7 + 135,5 = 348,2 ngan dong
MBTK-80: 283,5 + 160,8 = 444,3 ngan dong

Xét vé mat kinh t& thi nén chon can truc thdp MCK-3-5- 20; dong
thdi viéc di chuyén né t cong trinh nay sang cong trinh khdc ciing
dé dang va t6n it thdi gian hon cdc can truc khéc.

171,0 ngan déng

12- Tinh cong lao ddng xay lip moét nha

D€ thiét k& tdng mat bing cong trudng, ta can tinh todn chuén
bj nhing s6 liéu can thi€t nhu trong bang 4.

13- Tinh 86 nha tam phuc vu d¥i séng
Nhing nha phyc vu ddi s6ng cong nhén tai cong trudng gom:
nha thay quin 40, nha v sinh, nha tAm, nha nghi gidi lao va &n trua...

Nha thay quin 6o lao ddng: S6 cOng nhan nhigu nhat méi ca la:
90 ngudi. Nha thay quan 4o phai c6 ché chita 90 x 3 = 270 héc ti d&
quan 4o cho cong nhan ba ca.

Nha vé sinh: Nam cong nhan khoadng 60%. Nit cong nhan khoang
40%. Vay trong s8 cong nhan nhieu nhat la 90 ngudi, thi c6 54 nam va
36 ni. Theo dinh muc thi cin 2 phdng vé sinh n@. 3 phong vé sinh nam.

Nha tdm: Mot huong sen cho 20 cOng nhén, vay can xay dung 2
huong sen cho nd, 3 huong sen cho nam.

Theo dinh muc thi c# 20 cOng nhan c6 mét vdi nudc rira tay chan,
vQly cin lam 2 vdi nuéc cho n®, 3 vdi cho nam.

Nha nghi gido lao va dn truza tai cong trudng 1y vao khoang 24m?
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14- Tinh dién tich nha kho

Nha kho d& chita db vat, cAu kién va csc phy kién nhu: do gb, 4o
di¢n, d6 sanh sif vé sinh v.v... Nhu cau vé nhing db vat nay chi€m
30% nhu cau vat lidu xay dyng chinh, ma nhing vat litu xay dyng
chinh tinh cho 1 m? nha & lay 12 0,6 m3.

Kho cin dy tr@ nhing d6 vat nay, dd 48 hoan thanh khéi lugng
thi cOng tai mdt tAng nha la:

M=03.0,61780 _ g9 9 m3

4

Thoi gian hoan thién mét tdng nha la 2% 6 ngay.
4

80,2
6
Dién tich kho caAn thi&t la:
5 - M+ Qla
q

Vay mébi ngay can: Q = =134 m3

- (80,2+13,4.1,2)1,5 -
1,0

144,5 m>

trong dé:

k - H¢ s6 cung cdp vat liéu khéng déu hoa, k = 1,2

a - He s6 tinh t6i dudng di lai trong kho, a = 1,5

q - Lugng vat lidu chita trén 1 m2 dién tich kho, q = 1,0 rhs

Can xdy dyng mot kho m4i hién véi kich thude 15 x 6m va mot
nha kho kin véi kich thudc 10 x 6m; t8ng dién tich kho 150 m2.

15- Tinh nhu cu v@ l4n trai

Udc tinh s6 lugng cong nhan trén cong trudng:
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Theo bang 4 “Tinh cong lao ddng x4y dung mdt nha” theo djnh
muc, ta cin c6: 6756 cong.

- S8 cong xAy dung 8 nha:
. 6756 x 8 =54048 cHhng

- 58 cong lam cong tdc mit bing va dat dudng 6ng (theo bang 1
dy todn) trén mit bing tiéu khu:

5258200 - 880000

600
(Nang suft lao dong binh quan clda cdng nhan nay la 600 dong
mdi ngay).

- 88 cdng dit mang ludi dign trén mit bing tidu khu
880000
2200
- S8 cdng lam cdng tic cdi thign mit biing va cdy xanh:
2745300 |
) 550
Téng s8 cOng lao d6ng:
54048 + 7100 + 400 + 5030 = 66578

- N&u tinh ca cbng gidm sat ky thuét, hanh chinh, phuc vy céng
cdng:

66578 + (0,06 + 0,08 + 0,2) 66578 = 88758 céng
- S8 cong nhan trung binh méi ngay
88758
10 x 22

Can phai ddm bao ché & cho 40% t6ng s6 cong nhan vién, vdi he
s6 gia dinh 12 3 va tiéu chu&in dién tich & t6i thidu 1a 4 m? / ngudi.

= 7100 cong

= 400 cOng

= 5030 cong

= 400 ngudi

Dién tich l4n trai caAn xay dung & cong trudng la:
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4.350.3.0,4 = 1680 m°

D€ giai quyé&t chd & cho cong nhan, ta tam si dung 680 m? nha
kién cf vira thi cdng xong, va lam mdéi 1000 m?2 nha tranh tre 14 tam
thoi.

16- Tinh nhu chu v@ nuéc

Ngubn nuéc cung cip cho cong trudng xay dyng 1dy tr mang ludi
cfp nudc vinh ciru cia tiéu khu nha &.

Cé hai mang dudng 6ng vinh ciu va tam th¥i nay deu ding 6ng
gang 3 D = 150 mm. Ap suft trong mang: 2,5 atm.

Tinh lugng nu6c can thiét cho cong trudng, gobm nudc sinh hoat
va nudc sdn xudt:

Kex 2 Gex + Kan - 2 Gab
8 .3600
K,,, K, - Hé 86 s dung nuéc khéng déu hoa cho sén xuiit va cho
sinh hoat trong mbi ca, 18y K;; = 1,6, Kg = 3
> Gye» D Gsn - TOng cic kh6i lugng nuéc ding cho sén xuit va
cho sinh hoat trong méi ca, tinh bang lit.

Theo ti€n 46, thdi gian st dung nhigu nuéc nhit & vao giai doan
hoan thign trang tri cong trinh. Theo s8 tay thi€t k& t8 chdc thi cong

ta cé:

Q=

Nuéc dung trong cong tdc td trat:

5 it/m> x 270 = 13501
Nuédc 4é€ tron viza:

300 lit/m> x 9 = 27001
Nudc cho cac may nén khi bom vida:

351it/h x 8 x 2 . = 5601

Y qsx= 46101
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Tieéu chudn nudc dang cho sinh hoat & hién trudng tinh cho méi
dau ngudi trong mot ca la 151

56 cong nhan trung binh lAm viéc § hién trudng méi ca la: 400

nguoi.
> qep = 15 X 400 = 6000 1
Tdng luu lugng nudc trong mot giay la:
1,6.4610+ 3.6000
8.3600

Q nay nhé hon luu lugng citu hda rit nhidu (vdi khéi tich 5 nha
thi cong ddng thdi 9830 m3 x 5 thi lvu lugng nudc citu héa 1a 10 Vsec,
nghia 1a phai o6 2 vdi 5l/sec). Vay ta chi cin tinh todn mang ludi dudng
ong theo luu lugng citu hda 1a di: Q = 10 1/sec.

Dudng kinh dudng 6ng cdp nudce:

D /_4_Q
z.v.1000

v - luu t6c trong dng, 14y biing v = 1 m/sec
D \/&— 0,113 m = 113
“V314.1.1000 0 m=ldmm

Nhu vay thi dudng kinh D = 150 mm cia dung 8ng chinh mang
ludi tidu khu ddm béo cung cip dd nudc cho cong trudng.

Q= = 0,8 l/sec

17- Tinh nhu ciu vé dién
bién nang phyc vy thi cong dugc cung cip tir mét tram bi€n the
vinh citu cda ti€u khu véi cong sudt:
2 %X 360 KVa

Theo ti€n d6 sit dung mdy thi téng cOng suit danh hidu t5i da cia
cic di€m tiéu thu dién nang nhu sau:
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Can truc thip MCTK-3-5-20 : 46,7 Kw

Mdy bom vita C-257, nang suét 1m°/h 1,3 Kw
M4y han : 18,5 Kw
Céc diém tiéu thy khéac : 20,0 Kw
Téng cong sudt dién cho thi cong mét nha 87,5 Kw

Tdéng cong sut dién thdp sing ngoai trdi:
- Thip sdng 0,5km dudng di trén cong trudng:

5Kw/Kmzx 0,5 = 2,5 Kw
- Thip sdng céc dja diém thi cong:
24 w/m®x 3600 = 72Kw
- Cdc nhu chu khéc : 1,8 Kw
Téng cong 11,5 Kw .

Téng cong sufit thip sdng trong nha, tinh & giai doan @4 hoan
thanh 4 nha, cdn cdc nha khic dang thi cong. Nhu ciu cOng sufit dign
dé thip sdng bén trong nha véi tiéu chudn 13 w/m?2la:

13 w/m® . 2610 . 4 = 136.000 w = 136 Kw.

Céng sufit dién can thiét t&i da tinh véi cos ¢ = 0,75, véi cdc hé
s8 st dung dign dbng thai mot hic tai cdc di€m tidu thu, va v6i he s§
hao hut cong sufit trong mang dién biing 1,1:

P =11 8%5.5.07

0,75

Céng sudt can thiét cda tram bién th& dién:

+11,6.1+ 136.0,8) = 312 Kw

Céng suét 720 KVa cia tram bién th& dat truée cho tidu khu, d4p
Ung dudc yéu ciu vé dién nang nay.
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18- Nhu chu vé xe mdy thi cong(Bang 5)

Bang 5
S6 Téng
Tén may luong | cOng sullt Noi st dung may
dién (Kw)
Ciéc méy xdy dung
May dao dét E-153 (37 s.ngua) 1 27,2 |Dao ranh méng
May dao can truc E-505 (80 s.n) | 1 59,0 |Ddc méng nha
Can tryc thap MCTK-3-5-20 3 46,7 |LAp ghép nha
Thing tai T-41 4 5,6 Hoan thién nha
Dam chéim adng I-116, I-21 2 2 Dam vira bétoéng
Méy bom vira C-251 2 3,4  |VAn chuyén via xay 16
May nén khi PKC-6 1 4,5 Cung cép khi nén cho
céc dung cu
May han dién 2 38,4 |Céc cOngtac han
Céac méay khac (20%) 47,8 Codng tdc mdc va trang trf
Céac phuong tién van tai
Xe tai DIN-164 (97 s.n) 2 Van chuyén béténg
Xe tai DIN-585 (97 s.n) 1 Chd da hoc
Xe tai DIN-150 (97 s.n)+xe modc| 4 Van chuyén cdu kién
Xe tai DIN-164 2 Dé chd cac mét hang
khéac (20% lugng hang
chinh)
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S6 lugng ca-mdy cho mdi ngdi nba:

- Méy dao E-153 (27,2 Kw) 4 ca mdy
- M4y can truc E-505A (59 Kw).... 16 ca mdy
- Can truc thap MBTK-80 (46,7 Kw).... 40 ca mdy
- M4y thang tai T-41 (2,8 Kw)... 25 ca mdy
- May bom viza C-251 (1,7 Kw)... 25 ca may
- May nén khi (4,5 Kw) 4 ca may
- M4y han dién (19,2 Kw) 24 ca may

Mbt s6 may khic (mdy cua, mdy ddm, mdy tron hd...) tiéu thu
khoang 20% nang lugng cla cdc médy chinh.

Téng nang lugng dién tiéu thu cho mft nha :

A=(272.4+59.16 + 46,7.40 + 2,8 .25+ 1,7.25 +

+45.4+ 19,2 .24) 1,2 = 5704 Kw.ca

Céng lao dong x4y dung mot nha la: Q = 6079 cong

Nang lugng cung cp cho mbi ngudi lao dong la:

E = 5704 _ 1,0 Kw-nguoi

6096
19- Cédc chi tieu kinh t€& ky thuat

Thai gian xay dung tiéu khu....
Sé lugng nha xiy dung....
Thai gian xay dyng mot nha b6n tang

Téng s& cong lao dong theo dinh myc tinh cho
modt ngodi nha...

T6ng s8 cong lao d6ng tinh vugt dinh muec...
Coéng lao ddng tinh cho lm2 G....

3
Céng lao ddng tinh cho 1 m nha...
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10 thang
8 nha
4 théng

6756 cong
6096 cong
3,42 c6ng
0,62 cong
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Bang cic cdng trinh phu trg

AG

EU KHU NH
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""" 1Y O 2 i
£ Hig . ) N
<o " Ky hiéu Teén cong trinh phu trg | S8 lugng | Kich thudc mét bang (m)
o e T ] i i ! 1 [Tram bién thé dién 1 6,4x58
bw——w——w——w ! ‘$ 2  {Phdng thudng tryc 2 98x5,0
i :' 3 Vén phdng cdng truding 1 13,5x 10
ik 4 |Nha thay quan do va tdm 1 17x 10
i 5 [Nha vé sinh 1 4x4
] i 6 |Xudng co khi 1 7.5x5
if 7 |Knovatw 1 10x 6
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21- Ti€n 40 thi cong

Ti&n 4o thi cong xay dung ti€u khu 8 nhéichung cu nay dugc thé ~
hién bing so d86 mang v6i céc s6 lidu va trinh ty tién hanh cdc cong

viéc néu trong bang 8.

Bang 8
Cang viéc Ky hiéu | Cong viéc | Thoi lugng
trude dé (ngay)
- buoing, kho bai, i&n trai tam cho toan A 10
khu
- Dién, nudc, cfng ranh cho toan khu B - 20
- Dao cac ranh méng mi nha Cc A 4
- Diic méng mdi nha D Cc 18 (16)
- LAp dyng can tryc thap E D 5
- LAp k&t c8u b&n tAng mdi nha F E 40
- Hoan thign bSn tang m&i nha G F 25
- Budng sa, via hé quanh nha H B 10
- Trdng cdy xanh, tham co I H,G 8
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So d6 mang gdom 81 cong viéc (thuc va dao) va 60 nut.

Sau khi tinh todn So 46 mang (bing mdy vi tinh) ta dugc k&t qua

sau:

- Thei gian thyc hién toan bd 8 ngdi nha la:
Tg = 236 ngay.

- Dudng ging di qua cac cdng viéc sau:
A-C1-D1-D2-D3-D4-D5-D6-D7-D8-ES8 -
-F8-G8-18.

- Thai han quy dinh hoan thanh 13 10 thdng, hay:

Tga = 22 x 10 = 220 ngay.

Vay thdi gian thyc hign vugt qud thdi han quy djnh la:

Tg - Tga = 236 - 220 = 16 ngay.

Mu6n rit ngén thdi gian thuc hién cdc cOng trinh, phai tim cdch
rit ngin thoi lugng cic cOng viéc ging. 3 day cac cong viec D (dic
b&tdng méng nha) deu la nhing cOng viéc ging; vay ta cé thé rit ngén
tp to 18 ngdy xudng cdn 16 ngay, bling cach ting nang suft cia d6i
thg dic méng (tang thém lao dong).

"~ Sau khi dieu chinh So d6 mang, ta tinh ra dugc thai gian thyc
hién mdi, la:

Tg = 220 ngdy = Tga
® Tinh s6 lugng can tryc thép ldp ghép.

So db mang cdn cho bi&t cdc thong sd thdi gian cda ting cong
vigc, nhu: thdi di€ém khdi cOng sdm va mudn, thoi di€m hoan thanh

sém va mudn cia cdc cong viéc F c¢6 sit dung can truc ldp ghép nhu
sau (bdng 9):

242

Bang 9
Cong viéc Khdi sém Khéi mudn Hoan som Hoan mudn
F1 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 115 131 155 171
F7 131 139 171 179
F8 147 147 187 187

Theo bang 9 thi n&u moi cong viéc cia so 46 ma’ng nay deu khdi
sém va hoan thanh ding thdi lugng dy kién thi .chn cAn 3 cAn tr::;
thép, vi cin tryc lam viéc F1 sé hoan thanh sém v\xéc a6 vao ngh3y t _
75, 48 chuyén sang lam vi¢c F4, khdi cong s6m vao ngay thit 83.

Trudng hop cong viéc F1 lai hoan thanh muén nhit vio ngay thi
131, thi can truc cia né sé chuyén sang lam vi¢c F7 chd khOn.g l(:m
viec F4 ndta, khi nay sé phai sit dung tdi 6 can truc lip ghép méi hoan
thanh du 4n x4y dung nay ding thai han 10 théng.

Vay s6 lugng cin tryc thdp c6 thé tt 3 d6n 6 chiéc.
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Phu luc 1
CAC SO LIEU PE TINH CAC CHI PHI
TRONG THI CONG CO GIOI

PHAN PHU LUC
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Téenvamahidu | Tri |Trong| S8 | Cac chiphimét@n | Ten | Chi
may gid |luong| ca (ngan ddng) khdu | phi

may | may | lam ] ] _ hao | khai

(ngan| (t&n) [trong di g th?o 'Efm may | thac

asng) nam chu'y ny va m‘f’"? mBi | mdt

may | ldp |vadd ndm | ca
may guong (ngan | (ngan
ddng) (ddng)

1 2 3 4 5 6 7 8 9
Chn truc thap .

CBK - 1 1706 | 48,5 | 400 | 20 | 406 [ 229 | 247 | 09"

CBK - 1M 33378| 54,9 | 400 | 25,2 | 40,6 343 | 470 09
M-3-5-5 2268 | 62,6 | 400 | 26,7 | 51,1 | 28,5 | 316 | 1,09
M-3-5-10 3637 | 878 | 400 | 39,7 | 68,1 {226 | 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 83 [ 175 17881 1,48
MCK-3-5-20 1982 | 43 400 3,5 11,6 | 226 |179,2| 1,94
MCK-5-20 2154 | 553 | 400 4.4 10,8 | 24,0 { 302 | 2,04
C-419 - 61,3 | 400 | 26,1 50,0 | 28,5 | 301 | 1,52

MBTK - 80 2290 | 435 | 400 | 186 | 39,2 | 266 326 | 22
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1 2 3 4 5 6 7 8 9
Can truc banh
xich
E-1254 |2278 | 457|400 | 89 | 88 | 04 | 313 | 20
(Kiéu thap)
CKG - 25 4260 | 64,2 | 400 88 77 1052 | 471 1,9
CKG - 30 4394 | 65,7 | 400 89 108 [ 052 | 483 | 2,0
CKG - 50 7379 | 90 | 400 13 10,8 | 0,64 | 811 2,3
Chn truc - may \
dao banh xich
E- 505 1266 | 23 | 400 3,5 44 0,4 |174,2] 1,88
E - 652 1266 | 23 | 400 35 3,9 0,4 {1742] 1,88
E - 801 1611 | 29,6 | 400 46 44 04 |221,7| 1,95
E - 1003A 1998 | 38,3 | 400 89 6,5 0,4 §273,5| 2,03
E-1004A | 1998 | 38,3 | 400 8,9 65 | 04 |273,5| 2,03
E - 1254 2278 40 | 400 84 7.3 0,4 |313,2] 2,42
E - 1252 2197 | 39,5 | 400 8,9 7,7 0.4 (3022} 253
E - 2001 4310 | 79,7 | 400 9,1 10,9 | 0,52 |475,21 3,20
E - 2005 4319 | 79,8 | 400 91 10,9 | 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,d 4,00
MAy thang tai 290 | 245|100 ; 11,2 - - 60!0 0,60

1 2 3 | a 5 6 7 8 9
Can truc c8ng .
K- 122 2800 | 348 {300 | 15 | 110 | 22,9 |3696] 1
K- 152 2500 | 32,2 (300 | 14,8 | 106 (22,9 | 330 | 09
K- 183 6000 | 82 | 300 | 376 | 262 | 26,1 | 1056 | 2,3
K - 203 1640 | 298 { 300 | 138 | 103 | 22,9 [3028] 85
K - 303 3000 | 69,6 | 300 | 320 | 188 | 26,1 | 528 | 1,9
K -253 5200 | 70,6 [ 300 [ 324 | 189 | 26,1 | 915 | 2,0
Cln truc & 16 ,
K-32 6035/ 75 (250 | 073 | - | 1.0 {106 | 125
K- 51 706 | 12,8 {250 | 1,0 - | 1,0 |1245] 17
K-52 760 | 12,8 | 250 | 1,1 - | 1,0 [1245] 1,7
K- 104 2094 | 16 | 400 | 1.4 - |1 10 {311 1,75
Cin truc banh hoi ,
K - 201 2149 | - | 400 | 1,42 | 88 | 12 [ 205 | 21
E - 302 1055 | - 1250 | 031 | 34 | 1,2 | 174 | 1.3
E - 656 1373 - 1400 1,39 | 39 | 12 | 189 | 1.7
K-102 1373 1277 1400 | 1,20 | 39 [ 12 | 189 | 17
K- 123 1799 1 235 [400 | 146 | 77 | 1.2 | 247 | 1.8
K - 252 3224 1452 | 400 | 246 | 88 | 1,5 | 444 | 27
K - 255 2149 | 32 | 400 | 2,14 {101 ]| 1,5 | 2905 | 2,1
K - 401 7433 | 51 1400 298 | 180 | 15 | 817 | 30
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May dao dét
E - 156 577 | 4,25 | 400 1,2 178 | 1,26
E - 257 696 - 400 1,4 214,4| 0,96
E - 505A 1021 | 21,7 | 400 3.9 2471 2,0
E - 652 1092 | 20,5 | 400 39 264 | 2,1
E - 1004A 2275 | 40,2 | 400 50 463 | 2,79
E - 1003A 2275 - 400 45 463 | 2,79
E - 1252 2368 | 40,2 | 400 50 482 | 3,0
E - 302 (B&nh hoi) | 976 | 11 | 400 | 0,36 236 | 1,1
E - 155 (Banh hoi) [ 586 49 1400} 0,24 181 | 0,85
May cap
D - 354. (modc) 429 | 2,42 { 250 | 0,85 212 | 1,26
D-374 (modc) | 1348 | 61 | 250 | 1,00 371 | 1,90
D - 222 (modc) 922 | 66 | 250 | 1,00 253 | 1,93
D - 213A (modc) 2585 | 9,1 | 250 22 711 | 2,63
D - 468 (ty hanh) | 1276 250 | 2,0 351 | 1,94
D - 357 (ty hanh) | 1923 250 | 27 592 | 3,0
D - 392 (ty hanh) | 7158 250 | 4,5 1968 | 5,26
May ai

D-159 (DT-54) | 362 | - |250 | 0,80 | 12 | 120
D - 271 (C-80) 812 - 250 | 1,00 | —250 1,90

D - 275 (DT-140) | 2100 250 | 2,00 710 | 2,40
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Gidi thich them ve su dung phu luc 1

1- Chi phi lam dudng va d8 dudng cia cdc cAn truc chay trén
dudng ray tinh cho doan dudng dai biing chiéu dai thanh ray (12,56m).
Chigu dai dudng can truc phuc vy’ cong trinh phai 1a bdi s6 cia céc

thanh ray nay.

Pudng clia cAn tryc banh xich la loai dudng d4t san plﬁng, con
dudng cda cin truc banh hoi 1a dudng rai xi hosic d4 dam, day 15 cm.
Chi phi lam dudng tinh cho 10m dai.

2- Chi phi di chuyén mdy bing dudng 6t6 tinh cho 10Km.
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Phu luc 2 ) i Nang sufit mdy Gi dft (80 sitc ngua) (m°/ca)
NANG SUAT TRUNG BiNH CUA CAC MAY THI CONG PAT

. N . 2 )
Nang suéit mdy dao (xic) trong mot ca (7h) (m*/ca) Dao va ddy dbng dét di xa Ddy dat 18p h& méng Sén
Cép phang
asit khodng cach (m) khoéng cach (m) dst (m?)
Dung| Cach Gau ngla Gau xép Gau day '
tich | thic a8 . 30 {40 [50 |60} 70 |100] 5 |10} 15|20 | 25
u | aat Cép oét :
(g’:a) | {482 {380 {321 {230 165|139} 1850 1300{1000| 815 | €89
| [T [ oy om | oo
, 20000
Veoxetdi| 74 | 86 | - | 72 | 54 | - | - | _ f _ Il | 380|310 {254 | 188 [ 136 [ 122 | 1560} 1100 840 | 690 | 578
0,15 .
Bddéng | 93 [ 70 | - | 91 | 67 | - - - -
i | 330260 |215|160|115| 98 |1380|960 | 740 | 600 | 505
Vaoxetai| 156 | 125 | 86 | 155 | 123 | 84 | 154 | 120 | 80
0,30

DEdbng | 195 | 160 | 108 | 195 | 154 | 105 192 | 150 | 100

. 3 3
dst (dung tich 6 + 8 m”) (m°/ca)
Vao xe tai | 350 | 280 | 227 | 334 | 268 | 218 | 330 | 260 | 206 Nang sufit mdy cap (dung

050 | Dao va chd déit di xa Dao dt dip nén tir bai dat, xa
D6 ddng | 424 | 360 | 280 | 424 | 350 | 268 | 412 | 334 | 260 :
Cép déat
Veoxetai| 636 | 540 | 437 | - | - | - 1630 | 500 | 400 khodng cch (m) khodng cach (m)
1,0
DSdéng | 815 | 670 | 560 | - | - | - | 775 | 636 | 500 100 | 200 | 300 | 400 | 500 | 100 | 200 | 300 | 400 | 500
Vaoxe tai| 1030 825 | 668 | ~ | - | - |1000{ 780 | 608 | 468 | 275 | 194 | 150 | 123 | 424 | 246 | 173 | 133 | 109
20 | |
DO dCng 1296 1030|852 | - | - | - |1250| 977 | 780 " i 400 | 237 | 168 | 130 | 107 | 370 | 215 | 152 | 118 | 96
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Phu luc 3.

TAI TRONG DPUNG, LEN COP-PHA SAN KHI PO BETONG

Tai trong (kG/m?)

ﬁ Chidu day cua san (cm)

: Xe ddy Xe c6 déng co

v 10,16 479 598

‘g 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 C o om7

Ghi chu:

1. 56 ligu trén ung vdi loai betong 2400 kg/m3.

2. 86 liéu ldy tu tai lieu "FORMWORK FOR CO
: NCRETE
STRUCTURES" ciia Robert L. Feurifoy 1995, trang 32.
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Phu luc 4
TAI TRONG NGANG TOI THIEU H (kG/md)
TAC DUNG LEN COP-PHA SAN (4€ thiét k& he gihing chéo)

Khi thi cong san 48 chéng lyc ngang can dit hé gihng chéo gida
cadc cOt ddo, hoic dat nhing cdy ch6éng xién doc theo mép ngoai
cOp-pha san, giéng nhu chéng cdp-pha tudng.

. Cdc tai trong ngang tdc dyng vao c6p-pha sin gom: tai trong gio,
lyc gy ra bdi sy chuyén dich cla xe chd beténg va luc do 46 batong.

L

[ ]

Bang cdc tai trong ngang H tdc dung 1&n c6p-pha san
(theo tai lidu ciia ACI American Concrete Institut)

Chidu Tinh tai Tai trong H (kG/m.dai) tac dung tai mép san
::ny (t:r:‘) (kG/m?) | Chidu rdng san vudng géc vdi huding clia lyc (m)
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
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Ghi chii:

1. 8¢ dung loai beténg nang 2,4 t4n/m3. .

2. N&u ddc dam san két hop, thi 14y tinh tai bing cach noi suy
theo cft trong bang,

Vi dy: Xéc dinh téi trong ngang len mot cbp-pha sén day 15cm,
chidu rong 6m, chidu dai 30m.

| 6m

I-

Tra bang ta dugc:
Hg = 150 kG/m.d

H30 = 268 kG/m.d
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Phu luc 5.
AP SUAT cﬂé HO BE TONG LEN COP-PHA THANH THEO
TOC PO PO BETONG VA NHIET PO CUA HO (kN/m2)
(d€ tinh cdc thanh giling ngang)

T6c dé a8 Nhiét dd cla hd bétdng G
béténg
m/h 5 10 15 20 25 30 35
0,3 18,3 16,2 14,7 13,7 12,8 12,2 11,8
0,6 294 | 250.) 220 | 200 | 184 | 171 | 162
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 38,8 349 31,8 29,4
1,8 73,5 60,3 51,4 45,1 40,4 36,7 33,8
2,1 845 69,1 588 |- 514 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 44,3 447 41,0
3,0 94,8 77,3 65,7 65,7 57,3 46,2 42,3
Ghi chu:
1. C6 st dung dam duii, nhung khéng thoc dam sau qui 1,2 m so véi
mat bétdng.

2. D9 sut cia hd betdng khong ion qud 10cm.
3. Khi biét 4p suft cia hs béténg 1én c6p-pha thanh, c6 thd khéng
ché& t&c d6 d6 betong.

Vi du: Tinh céc thanh g8idng ngang trong cdp cop-pha tudng.
® Céc thanh gi¥ng dat cdch nhay 1,0 m theo chi¢u ngang va 0,6m
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theo chigu cao. ‘
Vay méi thanh giling ngang phai chéng 46 mot dien tich:
1,0 X 0,6 = 0,6 m>.
® Tdc do d6 beténg la 2,1 m/h
Nhiét db cia hd betong la 25°C.
Véy 4p sudt ngang cda hd baténg la: 45,7 kN/m2_.
® Luc tdc dung vao méi thanh gikng ngang la:
0,6 x 45,7 = 27,42 kN hay 2,74 t&n-lyc.

Cudng 46 chiu kéo ciia céc bulong gihng

Dudng kinh ngoai bulbng (mm) Luc kéo cho phép (kN)
M 12 12,9
M 14 | ) ~ 17,8
M 16 245
| M 18 29,6
M 20 38,2
M 22 47,9
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Phu luc 6
TAI TRONG NGANG T6] THIEU LEN
COP PHA TUONG, COP-PHA COT
(d€ thi&t k& he day neo giing va cay chéng xién)

- Nhing tai trong ngang tic dung vuéng 86c¢ vdi coppha tudng
gom:

+ Tai trong gis.
+ Tai trong 4p luc cia hs bétong (Phy lyc 5)
+ Va cdc téi trong ngang khic.

- Hé day thép neo giking cdp-pha tudng b6 tri dsi xing J ci hai
phia céppha tusng.

- Hé cay ch6ng xién c6 thé chj can dat G mét phia cia cdppha
tudng, néu dugc thidt k& d& chju nén va chju keéo.

- N&u céppha tudng chi dat 6 mét phia, con phia kia la dit dao
dugc coi nhu la cop-pha thy hai, thi cdc cdy chéng xién cia
coppha tudng phai duge thist k& dé chéng lai 4p Iye ngang cia
bétong va cia cdc lyc ngang khic.

- N&u cap coppha tudng dugce lién két bing cic giing ngang dé
chdng ap lyc cia hp bétong, thi cdc cdy chéng xién va cdc cap
ddy neo giling chi chju taj trong gié ma theéi.

- Néu cap coppha tudng khéng c6 cdc gifing ngang thi he chéng
xién va cdc day neo gidng phai dugc tinh tosn d€ chiju 4p lyc
ngang cia hd bétong va nhing ngoai lyc khic.

e H ,
—_— r‘

.
giang rgang<
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Chidu cao Tai trong Tai trong gié G {kG/md) khi cap gioé dia
wong h (m) | ngang H 161 - phuong nhu sau (kG/m?);
(kg;:.d) 480 960 1200 1400
(theo ACI)
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
42 158 150 212 264 317
48 180 150 242 300 362
54 200 150 270 340 408
6,0 226 150 300 378 450
Ghi chi:

1- Chi2u cao tudng nhé hon 2,4m thi cac hé gi4ing, chdng xién dung aé

dinh vi coppha tudng.

2. Chieu cao tudng 16n hon 2,4m, this

\f dung céc tai trong ngang H t8i

thiéu nay dé tinh toan hé giang chéng coppha tudng.

3. Tai trong gié G ldy theo cap gid dia phuong, ma 16n hon tai trong
ngang H t&i thidu nay, thi sit dung tai trong gié dé tinh todn hé
giang chéng cho céppha tudng.

4- Noi luc P trong thanh chéng xién

tinh bing coéng thic:

vdi

_ Hxhxl

cxb

1= (c*+ bz)w
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Phu luc 7 -

CAC DAO THEP ONG TIEU CHUAN

A. Cic cOt chéng dieu chinh dugc (3,0 - 4,2m)

- ban wa

==

Tai .
ai trong cho phép P phu thudc chiéu cao c6t va cach sidung

(l¢c dat ding tam hay léch tam cot)
1- Dinh va chan cpt khéng c6 dinh

P

2- Dinh va chan cdt c8 dinh chéc chin P

3- Co6t chju luc diing tam

P

(30 , kN.
(30/D) (LN , kN.
1,56 (30/D) (L/1), kN.

4 . ..
Cét chju lyc ngang - Rhal tang 49 6n dinh cho cot bing gikng
ong thép hay biang van gé.
Ghi chu: [ - chiéu cao cét ; L - chidu cao max ciia cét
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B - Ddo khung phang

Pl PL | PL P Pl
1 1 \ .
VI TRi TAl TRONG q E q q
TAI TRONG CHO PHEP| 55 _ gokN | 2P = 30kN| P = 12kN
CUA KHUNG PHANG
P} Py

P /™1 vy ™Sy

=

PRl

1
i
]
\

1

]|

-

<

-——

>

KHUNG KHONG GIAN
P = 200kN
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RES MMIMSI T RIS/ o113 v~ ilky |

<
<]

|

S e~

-
-

>

TAl TRONG CHO PHEP CUA

Ay 1389 FTIvasr)

C - Dédo tru lap rdp tir cic doan thép dng.

[— Thang g&n vao dan dao
r—————— Rao chan

San cong tac
1200 x 1200

Chiéu cao max 9.750

1 LN =g ——— Giling ngang

Giéing doc

Banh xe co khoa

ﬁ\, ¢ ‘ gidng chéo
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Cac doan thép éng lam ddo - —e=
| | 6o g% ilil e
s | 1 | s | 20 | 30 | 0 | 50 | e : S
g4 3 B[~
o . 34
Ning (kg) | 263 | 395 | 526 | 7.89 | 1052 | 1315 | 15.78 P N\d g j
2 ‘ Ts )
£ , | 8
3 10 “"‘ \ € \ T2 .
0 B, \ 10
) 02 04 06 08 10 12
Tﬁi trong chO phép (kN) cﬁa dio thep 6ng lai trorng ngang H (kN/C(_-)l) < "
C . , : o [ ©
Cu ly gitra cac Déo6ng ¢ 48x3 "~ Déodng @ 48x3,5 o j
iEing ngang cua . _ - z -
g gaogé’ng NGi chdng | N&ichap | N&ichdng | N&ichap u.E 0 \\(4\\ 3
g 25 NN
1000 mm 31,7 12,2 35,7 13,9 ;20 Ty \\
s - (« AW o) \
1250 - 29,2 11,6 33,1 13,0 a 10 “ \\\\‘\ B
) 0 AN \ A
1500 - 26,8 11,0 30,3 12,4 D02 U4 05 08 10 17
Tai trong ngang H (kN/cot)
1800 - 24,0 102 27,2 1.6 Tru chéng bang thép éng
Ghi chi: Kha ning chiju lyc ciia ddo 6ng phu thudc cy ly gia cac ® Tai trong cho phép P = 80 kN
thanh giang ngang. Tdi trong nay giam khi luc phan bé khéng deu 1én cac chan
try, hoac khi try chju them tai trong ngang.
® Tai trong diing Py, trong do thi trén. dam bao chéng lat cho
tru khi cé tai trong ngang: 1
a) khi khéng c6 gi6. ;  b) khi ¢6 gi6.
dudng 1 - tai trong P,;,, dam bao chdng lat cho tru.
vang 2 - can c6 bién phdp chdng lat cho try (giing, chong xién).
dudng 3 - khi chin tru ngam
dudng 4 - khi-chan try tya khdp. i
¥
RS —— ’
S& dung cac xe bom bétong Phu luc 9

MOT SO PINH MUC LAO PONG




Phu luc 8
MAY BOM BETONG
| Loaji may Ma hiéu - Nang sust (m3/-h)"w=1Ap suét (bar) ]
Xe b&m co cén BSF -9 20 85
Xe bom khong can BSA - 1400 105 136

Céc tieéu chudn ky thuat van chuyén bétong bang dudng 6ng

4m cao - 1bar khau n&i &ng : 0,1 bar

20m ngang .1 bar doan 8ng mém : 3 bar

dé cong 45° - 60°: 0,5 bar doan chay may : 20 bar

dé cong 90° -1 bar du phdng : 10% téng s8

Ghi chu: Ap sust dau ra phai gan bing 1/4 dp sudt dau vao.

Vi du: Tinh dp sudt cénthiét dé van chuyén P

ho betong bing may bom len dic mot san nha /____ﬂgq,
dai 82m, 0 dd cao 30m nhu trong hinh vé. | ) ;%
Van chuyéndixa  : 1 (8 + 30 + 82) = 6 bar
: 20
- Van chuyén lén cao L 30 =175 -
4
- 40 khau néi 6ng £ 0,1 x 40 =4 -
- 6 doan cong 90° :1xX6 =6 -
- Ong mém : =3 -
- Doan chay may : = 20 -

46,5 bar
- Dy phong 10% : 4,5
Ap sudt can thiét : Y, 51,0 bar
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Thong sé ky thuat cua xe bom cé can

201191817 3¢
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S dung cic xe bom bétdong
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Phu luc 9

MOT SO DINH MUC LAO PONG

Pinh mic lao ddng lap dat c6t thép nha khung.
(gio - ct’)ng/md betong)

DUDING KiNH COT THEP (mm)

Cach thuc 1ap dat
16 20 22 25 L 26 32 ‘ 36 40
- LAp dat ct thép ting |*—,, / = v "\ y ,
thanh r&i.................... 4.2 a1 3

- bat |u’c’Ji oot thép . —_— N —~ y
dgng ..... 4 0.8
nam..... 05 0.4

, |V N v—"" —
- Han cac thanh cbt thép 0.35 0.37 0.39

Ghi chi: Theo tai liéu cia 1.G. Xovaldp, trang 154.
Pinh mic lao ddng thi cong tung betong cot thép

bing co gidi.

Cong viéc

- Lép dat va thao do céc tdm cSp-pha

Dinh muc san phdm

3,3 m?/cong

- LAp dat va budc cdt thép thanh 1&i

0,81 Tdn/cdng

- LAp dat va han khung cdt thép khong gian.

4 chiéc]ébna #

- Duc bétdng.

33mcong
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Dinh muc lao dong lip dat cdc t&m cdp-pha cho nha

¢ khung
béténg cét thép nhieu tang.
(gi0 - cong/m* betong)
Loai c8p-pha Dé dic cac két cu | D8 duc cdckét ciu | Céc két
bétdng toan khai. vim lp vira ddc | cduy dye
toan khéi. sén,
CétTdﬁm san G&n mé&i
n&i cbt
- Tdm c8p-pha thép gb ket
hop:
bng vaneép.... .. ... 4 143 16|28 3 |12] 2
béng van gé day 25 mm 43 147 | 2 1313314 21
- Tdm c8p-pha thép 4 142 |24 (28 |29]17]| 2
- Tdm c8p-pha nhém 3,8 - - 2,7 - - 1,76
- Tdm c8p-pha gb bing 45 | 5 52 (323537 28
van day 40 mm........ , | ,

Pinh mitc lao dong ché tao, lap dat, thdo dé c6p-pha
(ngay-cong/100m* dign tich c6p-pha)

Loai c8p-pha chétaoc | Ldp dat ’ théo do sua chia
- C8p-pha g6 dang t&m 21,6 7.3 ‘t» 2-; 1,12
- C8p-pha gb dang hép . 20,4 7.6 % 2,7 0,7
- C8p-pha st 75,5 1 6,2 [ 39 ! 0,1
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Pinh miic lao 4dng dd betdng (ngay-cong/100m° betong)

!

|

CONG L AO DONG (ngay-c8ng)

cho duc cho dich Téng | trong dé | Ty I cda
o 5 bétdng | chuyén thiét | cdng ¢6 lao | lao déng
Thig'tbi co | KEt clu duoc bi, t8 chic déng thi | tha céng
g dé béténg lai mat badng cdng %
Can truc thap| Méng cét 8,0 6.5 145 | 51 352
Mdéng may 10,5 94 19,9 7.2 36,2
Tuong 16,8 10,9 27,7 9.1 32,8
Cot 23,6 11,6 35,2 10,5 26,6
Dam san 16,8 10,9 27,7 9.1 32,8
Cantructu | Méng cbt 9.0 - 9.0 1.3 14,5
hé .
anh Méng méy | 10,0 3.2 13,2 1.8 11,4
Tuwng 17,8 0,4 18,2 2,7 14,8
Cét 24,5 0,9 254 3.7 14,5
Bang tai Méng cét 13,3 2,0 15,3 36 28,5
Méng may 13.4 3,0 16,4 4.4 26,8
Tuong 15,2 2,7 17.9 4.5 25,0
Cét 17,3 2,5 19,8 4,6 23,2
-Méy bom | Mdng cot 1.4 10,5 219 10,1 46,0
bétdng
- May phun | Méng médy 10,2 8,6 18,8 8,3 44,0
béténg Dam san 20,8 11,2 32,0 12,7 37,8
- Mang rung | Méng cbt 10,7 3,7 14,4 4.8 33,2
- Thang tai Cot 70,0 18,0 88,0 79,2 90,0
va xe cut-Kit, Dam 50,0 14,0 640 | 576 90,0
xe rla San 30,0 14,0 44,0 39,6 90,0
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6. Két hop giai phdp cdu tao va
giai phap thi cong

CHUONG 5 : BIEN, NUGC, MAT BANG, TIEN PO THI
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