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BO MON : CONG NGHE XAY DUNG BTCT TOAN KHOI

NOI DUNG : Lap bién phap k¥ thuat va té chiic thi cong cong trinh theo
cong nghé bé téng cét thép toan khéi.
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PHAN HUONG DAN CU THE :
1. Phdn thuyét minh :

1. Can ctr vao s6 liéu dé bai da cho, v& mat bang, mat cat cong trinh.

2. Lap bién phép k¥ thuat thi cdng phan ngam cong trinh véi cac ndi dung cu thé :
2.1 Xéac dinh kich thuéc hé dao.
2.2 Tinh khéi luong thi cong dao dat.
2.3 Chon t6 hgp may thi cong (may dao va 6 to van chuyén dat), cho khoang
cach van chuyén dat 1a 1 km
2.4 V& so dd di chuyén cia may dao.
2.5 V& cau tao van khudn mong (c6 thé hién san cong tac )

3. Thiét ké bign phap k§ thuat thi cong phan than cong trinh véi cac noi dung cu

thé :
3.1 Thiét ké van khuon cot.
3.2 Thiét ké hé van khudn san, van khuén dam chinh, dam phu.

4. Lap bién phap to chirc thi cdng cong trinh véi cac noi dung cu thé :

4.1 Tinh khéi luvgng van khudn (m?), trong lugng cbt thép (kG), khdi lugng bé
tong (m?), khdi lwong thédo d& van khudn (m?) cho tung két cdu (cot, dam, san) cho
ting tang nha.

4.2 Tinh nhu cau nhan luc (hao phi nhan céng) cho tirng cong tac.

4.3 Phan dot va phan doan thi cong.

4.4 Chon may thi cdng (may tron bé tdng, may van chuyén Ién cao...)

4.5 Lap tién do thi céng phan than cong trinh theo phuong phap day chuyén.

5. Trinh bay mét sé diém chinh vé k§y thuat thi cong phan ngam, phan than cong
trinh.




Il.  Phan ban vé : (vé 01 ban kho Al)
1. Thé hién bién phép k¥ thuat thi cong phan ngam : So do di chuyén dao dat cua
may; Mit cat hd dao; Cau tao van khubn mong (cé cau cdng tac)
2. Thé hién bién phép k§ thuat thi cdng phan than :
2.1 V& cau tao van khuon cot (c6 thé hién san cong tac)
2.2V/& mit bang thi cdng, noi dung thé hién : mat bang thi cdng mét tang dién
hinh, cac phan doan thi cong, hudng d6 bé tong, tim khudn, xa go, cot chéng
véan khuén dam, san, san cong tac, vi tri dit may van chuyén lén cao (may
van thing, can truc...)
2.3 V& mit cat ngang, doc : thé hién van khuén, xa g, cot chdng dam, san, san
cdng tac, may van chuyén 1én cao...
2.4 V& chi tiét van khuén mong, cot, dam, san.
3. Thé hién phan t6 chac :
3.1 V& tién do thi cong.
3.2 V& biéu d6 nhan luc.
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BANG SO LIEU DE BAI

MA
HIEU PHUONG AN 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
al (m) 06 | 0.7 [ 08 | 09 1 1.1 12 | 06 | 07 ] 08 | 12 | 1.1 1 09 | 08
a2 (m) 07 ] 08 | 09 1 1.1 12 | 13 ] 08 | 09 1 1413 |12 | 11 1
a3 (m) 24 | 2526 | 27 | 28 | 29 3 31 | 32 | 34|35 | 34 3 29 | 2.8
b (m) 12 |13 | 14 | 15|16 | 17|18 | 19 2 2.1 2 19 | 1.8 | 1.7 | 1.6
b1 (m) 12 11314 1516 |17 |18 |19 2 2.1 2 19 | 1.8 | 1.7 | 1.6
MG | MONG h1 (m) 02 1025| 03 |035| 04 | 02 [025| 03 |035] 04 | 04 [ 03 |025| 03 [0.25
h2 (m) 015(015]015| 02 | 02 [ 02 [025]025]025]025| 03 |025] 02 | 02 | 02
Htn(m) -03|-03(-03|[-03]-03|-045|-045]|-0.45]|-045|-045|-03 | -03|-0.45|-0.45]-0.45
Hdm(m) 21| -22 |-245( 25 | -2.15] 225|235 24 | 23 [-2.05| -2.6 | -2.5 |-2.65| -2.7 |-2.75
Po 105 1.1 [ 115 1.2 [ 125[095| 09 [085| 08 | 0.75]1.05| 1.1 | 115 1.2 | 125
m 045] 05 [055] 0.6 | 065] 065 0.6 | 055 05 [045]0.67|0.67| 06 | 055] 0.6
n (%) 08 | 09 1 1.1 1.2 | 08 | 09 1 1.1 12 | 1.3 [125]135] 1.1 1.2
B (m) 39 | 36 | 3.8 4 42 [ 43 | 44 | 45 | 46 | 47 | 48 | 47 | 4.1 4 39
L1 (m) 54 | 55| 56 | 58 6 62 | 64 | 66 | 6.8 7 72 | 75 7 68 | 6.5
L2 (m) 5.8 6 62 | 64 | 66 | 6.8 7 72 | 74 | 76 | 7.6 7 62 | 75 | 72
H1 (m) 42 | 4.1 4 39 | 3.8 | 38 | 39 4 4.1 | 42 4 39 [ 38 | 38 | 3.9
Ht (m) 36 | 36 | 35 | 36 | 3.6 | 35 | 3.6 |36 | 35|36 |36 |36]| 35|36 |35
Hm (m) 35 136 |35 |36 |36 |35 |35 |35]35]36]|36]|35]35] 36|35

d/hl  [25/35]25/35(30/35|35/35(35/40(25/35(30/40(30/45{30/35|30/45]35/35(35/40]25/35]|30/40|30/45

T | THAN | COT (em) | da/m2 |25/35|25/40|30/40|35/40|35/45]|25/35|30/45|30/45|30/40|30/45|35/40|35/45|25/35|30/45|30/45

w%) | 12 | 125 12 [135) 14 | 1.5 | 16 | 1.7 [ 1.8 | 1.9 | 1.75 | 1.65| 1.85 | 1.55 | 1.45

SAN hs(mm) | 100 | 110 | 120 | 130 | 120 | 100 | 130 | 110 | 120 | 130 | 120 | 130 | 120 | 100 | 130

W) | 05 | 055 06 (065 07 | 05 |055] 06 | 065 07 [ 07 | 05 ]055] 06 [0.65

1 b/h | b/h | b/h | b/h | bh | bh | b/h | b/h | b/h | b/h | b/h | b/h | b/h | b/h | bh

DAM D 2 b/h | b/h | b/h | b/h | bh | bh | bh | b/h | b/h | b/h | b/h | b/h | b/h | b/h | bh

(cm) 3 b/h | b/h [ b/h | b/h | bh | bh | bh | b/h | b/h | b/h | b/h | b/h | b/h | b/h | bh

w%) | 115 | 12 (125 13 [ 1.2 [115| 1.1 | 125] 13 12 [ 115 | 1.1 | 125 13 1.2

DAM MAI Dm(ecm) | b/h | b/h | b/h | b/h | b/h | b/h | b/h | b/h | b/h | b/h | b/h | b/h | b/h | b/h | b/

M MAI | SAN MAI | hs(mm) | 90 90 | 100 | 100 [ 100 | 90 100 [ 100 [ 100 | 100 | 90 | 100 [ 90 90 100

w%) | 05 | 055 06 [065| 07 | 05 ]055] 06 | 065(| 07 [ 06 [065] 0.7 | 0.5 [0.55

VK | BIEN PHAP VAN KHUON | Thép | Thép | Thép | Thép | Thép | Thép | Thép | Thép | Thép | Thép | Thép | Thép | Thép | Thép | Thép

Ghi chui :
u%):  Ham ligng cbt thép
h : Chiéu cao dim (xac dinh theo nhip dam)

Kich thudc tiét dién cot dé cho I ctia cot tng trén cling (tAng méi).
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Chuongl: GIO1 THIEU CHUNG VE CONG TRINH
1.1 Xir ly sé liéu:

Sinh vién cin cir vao céc s6 lidu co ban: S6 tang, s6 budc, $6 ligu phan méng
(MG), s6 liéu phan than (), sb liéu phan mai (M) dé thé hién lai mit bang cong
trinh, mat cat A-A, mat cat B-B theo dting s6 liéu caa minh cho trong bang sé
liéu.

Lua chon so bo kich thuéc cua cot va dam:

Déi véi cot, cang Ién cao tiét dién cot cang giam, kich thudc tiét dién cot cho
trong bang s6 liéu d/h 1a kich thudc cua cot tang trén cung. Thong thuong cu cach
khoang 2 tang ching ta thay dbi tiét dién 1 lan, wu tién thay doi chiéu cao dién (h)
+ Cot bién mbi lan thay doi la 5cm

+ Cot giita mot lan thay d6i 1a 10cm vé 2 phia

Vi dul: Cong trinh c6 s tang 1a 7, kich thudc cot bién va cot giira tang trén cing
la d/hy = 25/35 (cm) va d/h, = 25/40 (cm). Ta c6 thé so bo thay doi kich thuéc
cot nhu sau:

Cot bién d/hy (cm) Cot gitra d/h, (cm)
Tang 7 25/35 25/40
Tang 6&5 25/40 25/50
Tang 4&3 25/45 25/60
Tang 2&1 25/50 25/70

Lwa chon so bo kich thudgc dam nhu sau:
+ Chiéu cao dam = (1/8 >1/12)Lgc. d6i voi dam chinh, va tir (1/12->1/20) Lgp doi
véi dam phu ( thuong lay véi boi s6 cua 5 cm)
+ Bé& rong dam hop ly trong khoang tur (1/2-1/4) chiéu cao dam dong thoi khong
nhé hon 200mm, Iay véi boi s6 caa 5cm.
Vi du 2: Cho chiéu dai nhip dam chinh Ly = max( Ly, L,) = 5m, chiéu dai budc
dam phu B = 3m. Yéu cau xac dinh so bo kich thudc dam chinh D1, dam phu D2
& D3
Giai:
Kich thudc dam chinh D1:

+ Chiéu cao dam hdc—[llz : ;j L, =(416+625)mm, chon hg. = 500mm

+ Bé rong dam b= (i ;jhdc—(lzs 250)mm, chon bé rong dam la b = 200

mm.
Kich thuéc dam phu D2 & D3:

+ hy,= ( L 1)8 (250+375)mm, chon chiéu cao dam la hgp =350 mm.
12 8

+ Bé rong dam phu bz(%+%)hdp:(116+175)mm , chon b= 200 mm.

1.2 V& mit bang, mat cat cong trinh
Dua vao cac so liéu da day du, sinh vién tien hanh vé lai mat bang va mat cat ngang
cong trinh, vi du:



Hinh 1: M4t bang mong
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Hinh 3: Mgt cidt ngang cong trinh A-A ( hinh vé véi sé ligu minh hga)

Chuong 2: LAP BIEN PHAP THI CONG PHAN NGAM

2.1 Tinh thé tich dao dat bang thi céng va bang co giéi

2.1.1 Lua chon bién phap thi cong dao dat
Pé lya chon dugc bién phap thi cong dao dat hop ly phii hop véi mat bang cong
trinh va kich thudc mong ciing nhu tinh chat ky thuat ciia dat ta tién hanh xac dinh
khoang cach s 1a khoang ho gitra miéng céc hé méong doc 1ap.

+GO| Sll

a khoang ha miéng cac hé mong don theo phuong ngang nha:

a
S,=L,-(a, +?3 +2b, +2mH,)

+GO| Szl

a khoang hé miéng cac hé mong theo phuong doc nha:

S,=B-(b+2b, +2mH_))

Trong do:

m 1a d6 sodi liy theo sé lidu dau dé

Heg = Hin — Ham + a1 Chiéu sau dao dét bang co gidi tir cao do tu
nhién dén cao d6 day mong.

Hen: Cao do mat dat tu nhién

Ham : Cao o ddy méng

9



hBTL . Chléu dély Ié’p bé t@l’lg lét, thll'(‘)'ng Iéy hBTL = 0,1m
C6 4 phuong an thi cong hd dao phu thudc vao gidtricua S, va s, :
+S,>0,5m, S,>0,5m : Thi céng tirng hé moéng doc 1ap
+S5,20,5m, S; <0,5m : Thi cong dao tirng ranh theo phuong ngang nha
+S5:<0,5m, S,>0,5m : Thi cong dao tirng ranh theo phuwong doc nha.
+S,<0,5m, S, < 0,5m : Thi céng dao chung mdt hé mong.
2.1.2 Xac dinh kich thwéc hd dao

Sau khi 1én dugce phuong an hd ddo, ta hién hanh xac dinh kich thuéc hd dao theo

cac quan hé hinh hoc don gian.

Vi du: Sau khi tinh toan dugc khoang cach S; va S, xac dinh dugc phuong an dao

la dao chung mét ho mong Véi kich thuréc hé mong nhur hinh vé:

L LR L L L R L L R L L LA L L L L A LARA L L LN LR LA
S 6 S S W S D S S
JE[L
I
EMTTTrT Tttt
- N A T A
NI
T T T T T
BN
NI 0 S S G
JE(T T T T T
I
1l I A S S O S S
} ! ! |
Hinh 4 Kich thudéc hé dao theo phuwong an da chon dao chung mét hé méng
Vai - Chiéu sdu ho mong bang chiéu sau dao co gidi: Heg

Chicu sau dao thi cdng lay bang chicu day Ip bé tong lot
Kich thudc day ho dao: A & B (Vi du nhw hinh 4 tac6 A =75,25m ; B
=26,6m)

26600

28005

Kich thudc miéng hd dao: C & D (Vi du nhw hinh 4 ta c6 C = 77,655m; D

=29,005m)

2.1.3 Tinh khdi lwgng thi cong dao dit bang thi cong va bing co giéi

10



2.14

Khéi lwong thi cong dat bao gom khéi luong thi céng bang co gisi va khéi luong
thi céng bang thu cong

Khdi lugng dao dat bang co giéi chinh bang thé tich cua hé dao theo phuong 4n
da chon 6 myc 1.1.2

+ Truong hop phuong an dao bao gom nhiéu ranh hoic ting hd mong doc lap thi:

. H
Vg :ZV. Vol V= 6cg (A.B;+(A+C,).(,+D,)+C,.D,)
+ Truong hop phuong an 13 dao chung mot hé mong thi
H
Vz%(A.B+(A+C).(B+D)+C.D)

Khdi luong thi cong dao dat thu cong (cha yéu l1a cong téc sira chita hd mong)
trong pham vi 16p bé tong 16t, & don gian ta lay bang thé tich 16p bé tong 16t
V,=> Vi véi Vi lathé tich bé tong 16t ciia cac mong M1, M2,M3,M4 ( hinh2)
Lwa chon may dao dat
Dé thi cong dao dét ching ta c6 nhiéu loai may c6 co gigi ¢d thé thuc hién nhu
may dao 1 gau hay nhiéu gau,may xdc, may cap...Tuy nhién, thong thudng doi
Véi thi cong ddo dat cac cong trinh dan dung ( cha yéu la thi cdng cac hé mong va
tang ham ) thi thuong sir dung may dao gau nghich bai mot s6 dic diém sau:

+ Ho dao c6 kich thudc ndng , hep( hoic rong nhung khéi luong nho hoic
kho t6 chuc thi cong bang may dao gau thuan) .

+ Pao dugc dit udt va khdng phai ton cong 1am duong 1&n xudng

(Sé tay chon may thi cdng- Vii Van Lc va céc tac gid)

Lya chon may dao nghich quan tam dén cac yéu to sau:

+ Dung tich gau q cd thé chon theo cap dat hoic theo khéi luong thi cong

e Ditcip (I -1D):q= (04 >0,65)m? ; dét cap (111-1V) chon q =
(0,4 >1,6)m°.

e Khéi luong thé tich dat dao trong mot thang (hoac kh01 lugng
dat dao ciia cong trinh néu thcn giant hi cong dét yéu Cau ngan
hon mét thang): V< 20000m? chon q = (0,4 >0,65)m>;
V/=(20000->60000)m* chon q = (1 >1,6)m?;
V=(60000->100000)m?* chon q = (1,6 >2,5)m?;

Xéc dinh cac thong sé ki thuat quan trong cua may dao lwa chon nhu:
+ Ban kinh dao dat 16n nhat (m).
+ Chiéu sau dao dat 16n nhat (m): Hppay > Heg ( thong thuong chiéu sdu dao
dat 16n nhé hon hodc bang 1/3 ban kinh dao 16n nhat)
+ Thoi gian quay trung binh caa mét chu ky te (S).
+ Chiéu cao d6 dét cao nhat (m)

11
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%24 22 20 18 16 14 12 10 8 6 4 2 0 Meter
Hinh 5: Thong sé ki thudt ciia may diao EH3500
2.1.5 Xac dinh thoi gian dao dit bang may va vé so' dd di chuyén clia may dao
- Xac dinh nang suat cia may ddo gau nghich:

Kk
N:q.—dn 4 (m3/ca)

p, KT
Trong do6:
q (m®): Dung tich gau dao o i
Kq : Hé so day gau phu thudc vao loai gau, cap dat va do am cua

dat (V&i mdy dao gau nghich, dat am cap 1 lay kg =(1,2 >1,4); dat am cap 11 lay
ke = (1,11,2); dat am cap 1 ldy kg =(0,9521,05), dat am cap IV ldy kg =

(0,75-20,9)).
Po Hé s6 toi xop cuia dat lay theo s6 lidu cua dé bai.
Nete: S6 chu ky dao dat trong 1 gio (3600 gidy), n, =3600/T,
Tek = tek - Kut. Kquay @ Thot gian mot chu ky (s)
tok Thoi gian mot chu ky vai géc quay bang 90°.
Kyt : Hé s6 phu thudc vao diéu kién d6 dat cia may dao ( Pdo dat
do tai ché ldy Kvt =1 dao dat do 1én xe ldy Ky = 1,1)
Kquay: Hé s6 phu thudc vao goc quay cua can voi may dao
Goc quay <90" 110° 135° 150"
K quay 1,0 1,1 1,2 1,3

- Thoi gian dao dat bang co gidi d6 1én xe van chuyén: t = \N/VC (ca)

vC

12



Trong do: Vi (M°) : Khdi lugng dét van chuyén do di tinh bang thé tich cua tat
ca cAc mong + Thé tich bé tong lot q
Ny -(m*/ca): Ning sudt dao dat dd 1én xe van chuyén

- Thoi gian dao dét dé tai ché:  t,= Ll’ct (m°/ca)
ct
Trong d6:  V (m®) = Veg—Vie: Khéi luong dit dao d6 tai cong truong ( giai st
mit bang cong trinh da réng ) .
. Tong thoi gian dao dat cua may dao 1a: t=t, + t, (ca) lam tron dén gia tri 0,5
- So d6 di chuyén cua may dao phu thudc vao ban kinh dao dat I6n nhat caa may
dao, mit bang thi cong dao dat va phu thudc vao bién phap té chire dao dat. Lua
chon so (16 di chuyén ctua may dao sao cho quing dudng di chuyén la ngan nhat .
(Thé hién hinh vé so do di chuyén véi day dii kich thuéc)
2.1.6 Lwa chon xe van chuyén dat
- Chon xe van chuyén dat phdi hop véi may dao dat dya trén nguyén tic lam viéc
d6ng bo gitra may dao va xe van chuyén dé khong lang phi tai nguyén may méc.
- CO thé lya chon mot xe hay nhiéu xe cing 1am viéc véi may dao. Thong thuong
dé don gian ta nén gia thiét truéc sé xe, dung tich thung chua, tir d6 dua vao téng
thoi gian 1am viéc cia may dao dé tinh dugc van toc di can di chuyén cua xe
khong duoc vuot qué van toc cho phep.
- Vidu: Lua chon xe van Chuyen phdi hop véi may dao gau nghich biét:
Thoi gian dao dat d6 1én xe van chuyén ciia may dao: t,=0,5ca

Thoi glap dao da’t dq tai chd ciia may dao: t,=4ca
Nang suat dao dat do Ién xe Cﬁa may dao: Ny = 500m°/ca
Quang duong d6 dat: Ly = 2km.

S6 gio lam viéc trong mot ca cua thiétbilaz =7 gio.

Thoi gian cho d6 dat va ding tranh xe trung binh mdi chuyén 1a timg = 7

phut

Téc d6 di chuyén t6i da cua xe van chuyén dat cho phép la 60km/h.
Huoéng dan:
Chon trudc xe van chuyén co dung tich thung chira( ben chura) la Vihing = 10m®,
Gia sir chi st dung 01 xe van chuyén dat, lac d6 tong thoi gian cho dé may dao d6

) R N \ V,
day dat vao thing xe 1a:  teny = %.2.3600 = % 7.3600 =504(s)

Suy ra sé chuyén xe can thyc hién 1a: n = thoi gian dao dat dé Ién xe/ tgian cho
=1ty /tehy = 0,5. 7. 3600 /504 = 25 Chuyen Xe
Tong thol gian xe van chuyén hoat dong doc 1ap 1a:
= (2Lyc IV +tging).n = Theoi gian dao dat do6 tai cho ciia may dao =t,
Suy ra Van toc di chuyén trung binh cua xe van chuyén la:
v = (1.2Lyo)/(t2 ~N.tging) = (25.2.2000)/(4.7.3600-25.7.60) = 1,11(ms)
hay v =~ 40km/h < Van téc téi da cho phép [v] = 60kmy/s.
Vay chon xe van chuyén c6 dung tich thang chira 12 10 m®, van téc di chuyén
trung binh trén duong 1a 40 km/h dé phdi hop voi may dao.
2.1.7 V& cau tao cita van khudn moéng
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- Dua vao kich thudc mong, bién phap thi cong dao hé mong dé lya chon cac tim
khuén phu hop, cac cay chdng bé tri & nhitng vi tri pht hop dé dam bao cac diéu
kién vé tao hinh va chiu &p luc ngang cua vira bé tong khi méi dé.

- Ty vao mat bang ma trién khai cac phwong an bé tri san cong tac hop ly .

(Sinh vién thé hién hinh vé ghi chii day du kich thiréc, chi tiét cau tao van
khuon...)

Chuong 3: THIET KE VAN KHUON MONG, CQT, DAM SAN

3.1 Trinh tu thiét ké van khudn

3.1.1 Chgn bién phap van khudn: Su dung van khuén thép

3.1.2 T6 hgp van khuon

- Tuy thudc vao loai két cau (cot, dam, san...) ma lva chon kich thuéc tim khuén

phu hop, nén han ché lya chon qué nhiéu loai tim khuén c6 kich thudc khac
nhau, bé tri tim khuén theo mot phuong thong nhat dé thuan tién cho qua trinh
thi cong.

LS LIEN KET

LS GHim
(THANH GHiM)

Hinh 6: Cdu tao Tam khudn phang
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COP PHA TRON ¢ 500,400;300;200 (Round formwork} COP PHA MAT PHANG{Phin formwork)

I

COP PHA GOC NGOAI COP PHA GOC TRONG
(Quer angle formwork) {lner angle fomwerk)

JUNKEPMAKEM  GONGCOT

(Galvanized) {Cang) THANHTROT GOC  (Ands form bar)

Hinh 8: Mgt sé logi van khuén ciza Nha san xudt Hoa Phat
- Dbi vai van khudn cot yéu cau chiéu cao lap dung van khudn cao hon cao d6 do
bé téng cot ( La v tri mach ngang trong thi céng cét, cdch day dam tir 3-5cm).
- Pdi vai van khubn dam nén thiét ké sao cho vi tri lién két giira hai tam khuon day
dam va 2 tim khudn thanh dam cuing tai mot vi tri .
- Dbi vai van khudn san tai vi tri mép giao gitta dam va san phai b tri van khuén
goc trong dé lién két gitra van khuon san va van khuén thanh dam. Van khuén san
nén bé tri theo mot phuong .
3.1.3 Xac dinh cac loai tai trong tac dung vao van khudn
3.1.3.1 Tinh tai:
a. Trong lwong ban than cia két cdu: (g)
- Trong luong ban than cua két cau bao gdm trong lugng ban than cua bé téng va
trong lwong cua cot thép:
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- Trong riéng cua bé tong nang: y = 2500 daN/m3.’ , o
- Trong luong cua cot thép duoc xac dinh theo thiet ke, tuy nhién cé thé lay gan
dung 1a 100daN/m® bé tong.
0, = Yerer-hee (daN/ m*)

Trong d6: YeTeT = 2600 daN/m®.
hke (M) : Chiéu cao két cau.
b. Trong lweng ban than cia van khuon : (g»)
Xac dinh theo thiét ké, vat liéu 1am van khuon.
gZ = ,YVK'hVK (da'N/mz)
Trong do:
Tk ( daN/ms) : Trong lugng riéng cua vat liéu lam van khuon.
hvk (M) : Chiéu day caa tam khudn.
Khi str dung tim khuén phang bang thép hoic bing nhua, ¢é thé tinh gan dtng:
_ Gw 2
g, = AXB (daN/m?).
Voi:
Gvk (daN) : Trong lwong toan bo tam khudn.
A, B (m) : Kich thuéc chiéu dai va chiéu rong cua mat khudn.
C6 thé lay gia tri gan ding trong lwong ban than van khuén thép trung binh tir
(30-35 )daN/m?.
3.1.3.2 Hoat tai:
a. Hogt tdi do ngwoi va thiét bi thi cong: (p)
Hoat tai do nguoi va thiét bi thi cong lay theo TCVN 4453-1995 ( Tiéu chuan thi cong
va nghiém thu Két cau Bé tong & bé tong cot thép toan khoi).
Khi tinh todn van khuon san va vom thi liy: 250 daN/m?.
Khi tinh toan c4c nep gia cudng mat van khudn lay: 150 daN/m?,
khi tinh toan cot chéng d& cac két cau 1dy: 100 daN/m?.
b. Tdi trong do dam rung gay ra: (p,)
Theo tiéu chuin TCVN 4453-1995, ldy p, = 200daN/m?.
¢. Tdi trong chén déng khi dé bé tdng vao van khuén (ps):
L4y theo TCVN 4453 — 1995, phuy thudc vao bién phap d6 bé tong:
D4 bé tong bang thu cong: ps = 200 daN/m?.
Dé bé tong bang may bom: p; = 400 daN/m?,
Db bé tong bang can truc, phu thudc vao dung tich thung db:
e Dung tich thung V < 0,2m*: p; = 200daN/m®.
e Dung tich thang 0,2m*<V <0,8 m® thi : ps = 400daN/m?®.
e Dung tich thang V > 0,8m? thi : p; = 600daN/m®.
d. Ap luc ciia viza bé tong 1Gc méi dé sinh ra:(p,)
Ap luc vira bé tong luc mai d6 phu thudc vao chiéu cao 16p vira bé tong gay ap luc
ngang va ban kinh dam:
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Bién phap dam bé tong | Ap luc hong tdi da Gidi han sur dung
( daN/m?)
A ps=7v.H H<R
Pam trong 0= 7R H > R
A . ps=7.H H <2R;
Pam ngoai 0 = 7.2R, H > 2R,

Trong do:
v : Trong lugng riéng cua bé tong (v = 2500daN/m®).
H: chiéu cao cua dot d6 bé téng (m).
R: Ban kinh tac dong dam trong ( R = 0,75m).
R;: Ban kinh tac dong dam ngoai ( R = 1m)
3.1.3.3. T4 hop tai trong:
a. Van khuén san: Qs (daN/m )
Tai trong tinh tiéu chuan: qS =g, + 0, +p1
Tai trong tinh toan X Os' = Nq. O + Ny. G2 +N3. P1+ N3.P3
ng: HE 30 vuot tai dbi vai trong lugng ban than két cau; n, = 1,2.
n,: Hé sd vuot tai ddi vai trong lugng ban than van khuén: n, = 1,1.
ns: He s6 vuot tai d6i voi hoat téi , ng = 1,3.
b. Van khuén day dAm: ggq (daN/m?).

Tai trong tinh tiéu chuan: Qua® =01 + G2

Tai trong tinh todn ; Qua" = N1 G1 ¥ Mo G+ Py
c. Van khuén thanh dam: g (daN/m ).

Tai trong tinh tiéu chuan: Qi = Pa

Tai trong tinh todn ; Qaa" = N3. P2 + Ng. Pa

d. Van khudén mong, cét , twong:
Truong hop1: b, <0,3m;b.=0,3m; b=0,15m.
Trong do:
b : Kich thudc canh bé tiét dien mong.
b, : Kich thudc canh bé tiét dién cot.
b, : Chiéu day tuong.

Tai trong tinh tiéu chuan: Umet’ = Pa

Tai trong tinh toan ; Omet' = Na. P2 + N3. P4
Trwong hep 2: Nguoc lai.

Tai trong tinh tiéu chuan: Umet’ = Pa

Tai trong tinh toan ; Omet' = Na. P3 + N3. Py

3.1.4 Xac dinh so d6 tinh

So dd tinh caa cau kién( van khudn, xa go, cay chdng...) phu thudc va trang théi chiu
tai, ciu tao ctia cac bo phan chng d& ( tham khao phan vi du)
3.1.5 Cac diéu kién kiém tra
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- Cau kién chiu uén (Van khudn, Xa go) kiém tra theo diéu kién chiu luc (
TTGH1) va kiém tra theo diéu kién bien dang (TTGH2).

Piéu ki¢n bén: 6, = M [ 5]
W

max u

Trong d6:  Mmax : Momen udn tinh toan 16n nhat .

W : Momen khéang udn cua tiét dién ngang bo phan van khuén
(Véan khuodn, xa gd, da ...)
[6]. : Ung suat cho phép cua vat liéu
Diéu kién biéndang:  f <[f]

Trong d6:  Frax: d0 vONQ 16N Nhat
[f] : D6 vBng cho phép cua cac bd phan két ciu cong trinh | 1iy theo
tiéu chuan TCVN 4453-1995 nhu sau:

R .. 1
Keét cau c6 be mat 16 ra ngoai: [f]=——I,.
-7 400 )
(Ic 12 nhip cua ket cau dugc ché tao van khuén)
1

Két cau c6 bé mit bi che khuat: [f]:ﬁlkC

- Cau kién chiu nén ( Cay chong) thi ngoai diéu kién chiu luc thi can phai kiém
tra thém diéu kién 6n dinh trong truong hop sir dung cay chong don:
+ Kiém tra diéu kién chiu lyc: P <[P]
( Néu si dung cay chong don la cdy chéng thép c6 khd ndng vi chinh chiéu cao thi
gia tri [P] thuwong cho trong catologue ciia nha san xudt. Con néu si dung cay
Chéng go thi [P] = Rvatlieu 'Ftietdiencaychong )
+ Kiém tra diéu kién 6n dinh: P < Py,
. Py €0 thé dugc tinh theo nhiéu cach ( cdng thic Euler trong gigi han dan
hoi, cong thirc laxinxki khi cot chéng lam viéc ngoai gisi han dan hoi,
cong thac theo quy pham...)

o , E s A A T A T~ A
. Xacdinh A, =7z |—;trong d6 E 1a Modul dan hoi cua vat li¢u lam cot
Uel
chéng, o, lating suat dan hoi cia vat liéu 1am cay chéng.

. Xacdinh A__ =’u—|' cho m&i doan cay chéng ( trong trieong hoep tiét dién
min
cdc doan ong cua cay chong khéng déi thi chi kiém tra cho doan c6 chiéu
dai tinh toan lon nhat); véi u la hé so quy doi chiéu dai tinh toan( tuy
thudc vao lién két hai dau); I; 1a chiéu dai mdi doan cay chéng;
imin = Min(i,,i,) 1a ban kinh quan tinh nho nhat cua tict di¢n.
, 2 E ,
o Neu A 24, thi By ==5—Fguen (Fnguyen la tiet di¢n bao cua cay
aX
chéng, luc nay cay chéng mdt 6n dinh trong gigi han dan héi nén cé thé
ap dung cong thuc cua Euler, doi voi c@y chong lam bang vat liéu la thép
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2,1.10°
2000
gidi han dan hoi, cd thé kiém tra d6 6n dinh theo cong thirc quy pham, c6
nghia 14 tir gia tri d6 manh cua tirng doan theo chiéu dai tinh toan va vat
licu 1am cay chéng dé tra ra hé s6 giam ¢ <1, ldc nay
P = ?-Foguyen L) vatiien -

( Cha y: néu sir dung cay chdng bang thép CT3 thi khi tinh A, < 40thi thyuc té khong
can kiém tra 6n dinh), giatri ¢ c6 thé tra trong céc tai liéu vé Sirc bén vat lidu hoac Két
ciu thép. ..

3.2 Vi du
Vi du 1: Thiét ké van khuén san véi cac sé liéu sau:

- Chiéu day san hy = 100mm.

- Khoang céach gitra cac truc theo phwong doc nha la B = 3,8m.

- Khoang céach gitra truc C va truc D la L, = 6,2m.

- Chiéu cao tang la 3,6m.

- Bé tdng san la bé tong nang cd y = 2500 daN/m?®, bién phap dd bé téng bang

may bom.

- Trong luong ban than van khuon thép trung binh 1a 30 daN/m?.
Huwéng dan:

- Tb hop van khuon san nhu hinh vé:

=105). Nguoc lai, cdy chéng mat 6n dinh ngoai

CT3thid, =7
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1. Van khubn géc trong
600x150x150 mm.
2 2. Van khuén HP
1200x600x55
ala|l 2 2 2 2 2 2 3. Van khudn HP
- - " 1200x250x55.
4. Van khuoén Hp
600x150x55.
) e 5. Van khuén HP
N - 600x200x55
6. Go chén kich thudc
B 400%x350 mm.
- 7. G& cheén kich thuéc
350150 mm.
i 8. GO chén kich thudc
150x150mm.
~ 9. G& cheén kich thuéc
400x150mm.
- 10. Xa gb bang gé tiét
dién 70x100 mm.

2800

E0g

8200
L
|

pog

2800

550 | 540 | 800 | 800 350,

O+ B _
S j
{400, 600 , 600 |, BOD , 600 | 500 (250
1 1 T

1255

| 1 1 1 1333E )
ffL
| 3 \'| |'/4 \
Rl M

Hinh 9: T4 hep van khuon san va cdu tao xa g, cay chéng

Kiém tra su lam viéc ciia tAm khuon san s6 2 :

- Xac dinh cac loai tai trong tac dung vao van khuén san:

+ Tinh tai do trong lugng ban than BTCT san:

0,= Verer-h, =(2500+100)x0,1= 260 daN/m’

+ Tinh tai do trong luogng ban than van khudn san: g, = 30 daN/m?.

+ Hoat tai do nguoi va thiét bi thi cong: p; = 250 daN/m?.

+ Hoat tai chdn dong do d6 bé tdng bing may bom giy ra: p; = 400 daN/m?.
- Tb hop tai trong:

+ T hop tiéu chuan: g, = g; + g, +p; = 260 + 30 + 250 = 540 daN/m?.

+ T6 hop tinh todn:  gs" = Ny. g1 + Ny. Gp +Ng. P1 + N3.P3

= 1,2 x260 + 1,1x30 + 1,3x(250 + 400) = 930 daN/m>

- So db tinh toan cua tam khuén sé 2:
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M3i tim khuon sé 2 déu dugce d& bai 3 xa go nén xem so dd 1am viéc cua tim
khuon la mot dam lién tuc hai nhip , chiéu dai moi moi nhip la 60cm(maot nira
chieu dai caa tam khudn)

- Kiém tra tim khudn theo diéu kién bén: Orax <[]
tt 2
6, =M _ (@ XDuIXE . yyi00 ¢ 16 nhét khi 1am viee
W 8W

+ L = 60cm : Chiéu dai cua nhip tinh toan

+ by = 60cm : Bé rong cua tim khuén s 2

+ W = 6,68 cm® : Moomen khang udn cua tiét dién ngang tim khuén sé 2 (
Tinh dugc theo cac cdng thuc cua sic bén vat licu)

+ [6] = 2100 daN/cm? : Ung suit cho phép cua thép CT3

M _ (930.10%x60)x60°

=375,9 (daN/cm?) <[o]=> Thda méan DK bén
W 8x6,68

Suyra: 6., =

- Kiém tra diéu kién bién dang: f,, <[f]
1 (axb,).L

Trong do: max
128 E.l
+ E = 2,1.10° daN/cm?® : Modul dan hdi cua vat liéu thép
+1=30,58 cm*: Moomen quan tinh cua tiét dién ngang tim khuén sé 2
+ [f] = (1/250 >1/400)L
Chon [f] = Li/400 = 3100/400=7,75 mm : D¢ vdng t6i da ctia 6 ban san
-4 4
suyra . ~—r 54010°X60M60° o s =0, 05(mm) ) [f]=> thoa man

™" 128  2,1.10°%30,58
Két luan: B4 tri hé xa gd nhu hinh v& thda man yéu cau lam viéc caa tam khudn san
Kiém tra su lam viéc ciia xa gé d& van khuon san:

- Cau tao mdi xa go duoc chong dd bai 6 thanh chéng don, khoang cach mdi
thanh chong don 1a L, = 60cm, nhu vay xem Xa go 1am viéc nhu mot dam lién
tuc nhiéu nhip ( c6 dau thira).

- Kiém tra sy lam viéc cua xa go theo diéu kién bén: Ornax <[],

Trong dé: o My (@%b )xL,”  (930.10 x60) x 607

= =17,21(daN/cm?
W 10W. 7x10? ( )
9 10x

6
+ L = 60(cm): Khoang cach giira cac cay chong xa go

+ W,, : Moomen chéng udn ca tiét dién xa go (7x10)cm

+ by = 60 (cm): Khoang cach giira cac xa go d& san
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+[c]xg = 200 daN/cm? : Ung suit cho phép cua go lam xa g6 ( nhom VII hoac
VIIL trong diéu kién do am tiéu chuan, tng suit nay xem nhu gan dung khi ké
dén anh huong cua diéu kién lam Viéc).

Vay xa gd thda mén diéu kién bén.

- Kiém tra diéu kién vé bién dang: frax <[ f] (xem nhu bo qua trong lwong
ban than xa go):
1 (@:xb,g).L."
128 ExI

+ E = 10° daN/cm? : Modul dan hdi cua gd
+ 1 = (7x10%/12 =583,3 (cm*): Moomen quan tinh cua tiét dién ngang xa go
Suyra
_ 1 (540x10"x60).60*
™ 7128  10°x583,3
Kiém tra suw lam viéc cia cay chéng
- Lya chon cdy chong don cua nha san xuat Hoa Phat, P
ma hiéu K103 vai cac thong so k¥ thuat sau:
+ Chiéu dai 6ng ngoai: 1,5m
+ Chiéu dai ti da cua cay chdng la 3,9m, chiéu dai -
t6i thiéu la 2,4m
+ Puong kinh dng ngoai 60,6x2mm; duong kinh ot —
ng trong 48,6x2mm
+Tai trong chiu nén téi da: 1,9T. —
- Kiém tra chiéu cao lam viéc:
Hce = Hiang — (hs +hy +hyg)= 3600-(100+55+100)=
3345(mm)=3,345m —r
Thda man diéu kién vé chiéu cao, tir ddy suy ra: o
+ Chiéu dai 6ng ngoai la l; = 1,5m Hinh 10: S¢ db tinh
+ Chiéu dai 6ng trong la: I, = 3,345-1,5=1,845m. cét chéng
- Kiém tra kha nang chiu lyc: P <[P]=1,9T=1900daN
Véi P = Tai trong truyén vao cay chdng nguy hiém nhat
=g x (Dién tich chiu tai Ién nhat) = 930 x (0,6x0,6)=334,8(daN)
= Thda mén diéu kién chiju luc.
- Kiém tra kha nang chiu 6ng dinh:
Cau tao hé giang theo hai phuong tai vi tri ren vi chinh chiéu cao cua cay chong
thép( vi tri néi gitra hai dng) , kiém tra diéu kién on dinh cho 6ng trén: P <P,
Do L #l, ol 1x1845 1845

i [o,05d* [0,2d? 12,27
m.d? 3,14
4
nén cay chong mat on dinh ngoai gidi han dan hoi, sir dung cdng thirc quy pham dé
tinh:

= 0,006 (cm) = 0,6(mm) = Thda man

=150,4> A,
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Pth =9. anuyen [ ]vl
Foguyen =3,14xd’/4 = 3,14x48,6°/4=1854(mm?)
[c]u = 2100daN/cm
@ 12 hé s6 udn doc phu thudc vao d6 manh va tng suat cua vat liéu.
zo =150,4 va [o]y = 2100daN/cm? tra bang ta duoc ¢=0,315 (Bdng
D8- Huéng dan thiét ké kétcdu thép theo TCVN 338-2005).
Suy ra: P, =0,315x1854.10?x2100=12264(daN) = Thda méan diéu kién 6n
dinh.
- Kiém tra 6n dinh cho éng dudi va ciing duoc két qua 1a thda man diéu kién.

Vidu 2:
Cau tao van khudn dam chinh ( dam truc 3, 4 trén mit bang 6 san hinh 9) biét:
- Kich thugc dam chinh: 250x500 (mm)
- Chiéu day san hy = 80(mm)
Huwéng dan:
- Tur cAu tao véan khubn san, ta lya chon cac tim khudn phang va bé tri ciu tao
véan khudn dam chinh nhu hinh hinh 11, hinh 12:

, 250 |, 250 |, 250 |
2
L =
? Véan khudn goc trong
i %\ & Van khuon thanh dam HP
‘ \m 1200x300x55 mm

6. Ném gd kich thuoc tiét

= | dién 25x55 mm.
TZ.—@ 7. Nep dung d& VK thanh
@ X

Véan khudn san
Xa go do van khuodn san
Cay chong san

w0 E

420
500

dam
8. Conbo
@ 9. bangang dd VK dam
10. Cay chdng don bang thép

B-B

Hinh 11: M4t cidt ngang VK dam chinh
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G6 chém thanh dam chinh
dién tich 350x500

= |
Van khuon géc trong
1200x150x150x55) S

®
Van khuén géc trong /
1200x150x150x55 ©
Gb6 chém thanh dam chinh
dién tich 50x500

Dam phu

Van khudn thanh dam
1200x300x55

Thép cho

QQ
1 .4

|
4

1
-

Cot

Hinh 12: Cdu tap van khuén dam chinh

Chuwong 4: TO CHUC THI CONG PHAN THAN CONG TRINH
4.1 Lap danh muc cac day chuyén chuyén mdn héa b phan

Cong nghé thi cong bé tdng cot thép toan khdi vé co ban bao gom cac cong tac do 1a
gia cong lap dung ( GCLD) van khudn, GCLD cét thép, thi cong do bé tdng va cong tac
th4o d& van khuén, thi cong ché tao cot tién hanh trude sau d6 méi dén thi cong ché tao
dam, san.

Do d6 vé co ban ta c6 thé chia thanh 8 day chuyén bo phan cu thé nhu sau:

+ DC 1: GCLD cét thép cot

+ DC 2: GCLD Van khubn cét

+ DC 3: Thi cong Bé tong cot

+ DC 4: Thao d& van khudn cot

+ DC 5: GCLD van khuén dam san

+ DC 6: GCLD cét thép dam san

+ DC 7: Thi c6ng bé tdng dam san

+ DC 8: Thao d& van khubn dam san

Ngoai ra trong mét sé truang hop vi ly do t chic, c6 thé gop hai day chuyén 1 &2;
DC 4 &5 lai thanh 1 day chuyén. Lic nay sb lugng day chuyén bo phan s& giam xudng
con 6 hoic 7 day chuyén.
4.2 Phan doan, phan dot thi cong:
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Phén doan thi cdng 1 viéc 1am tat yéu khi tién hanh té chirc theo phuong phap day
chuyén, dic biét khi tién hanh t6 chuc thi cong theo day chuyén chuyén mén héa nhip
nhang thi viéc phan doan thi cdng cang tré nén quan trong :

+ Chia phan doan sao cho phai da mat khi chuyén dot ( chuyén ting) nham khong
tao ra gian doan t6 chuc: m.K > e.K + (Zenl+Zcen2)/K

Phan doan ! @ @ @

i
5.
o
< m.K >
g day chuyén t@o ra
o maét bang thi cong
_ e.K+(Zenl+Zen2)/K Thoi gian
Hinh 13: Té chdc thi cong lién tuc khi chuyén dot
Trong do:

n: S6 day chuyén bd phan

e: day chuyén tao ra mat bang thi cong khi chuyén dot

m: S6 phéan doan thi cong

K: Modul thoi gian thi cong, thuong chon la 1 ngay

Zcenl: Gian doan céng nghé giita cac day chuyén trudc day chuyén e trén
phan doan 1 cua dot thi cong thi j.

Zcn2: Gian doan c6ng nghé gitta day chuyén sé 1 cua dot thi cong th (j+1)
tang trén va day chuyén thir e cua dot thi cong thi j tang dudi.

Vi du: T6 chuc thi cong bé tong toan khdi véi 8 day chuyén bd phan nhu & muc 4.1,
biét rang sau khi d6 bé tong cot tbi thiéu 1 ngay méi duoc théo van khuén cot, sau khi
d6 bé dam san tang dudi tbi thiéu 1 ngay méi dugc phép thi cong lap dung cdt thép tang
trén. Yéu ciu so bo xac dinh s6 phan doan thi cong t6i thiéu?

Huéng dan:

Day chuyén e tao ra mit bang thi cong la day chuyén thi cong bé tong dam san ( DC7)
néne =7.

Gian doan téi thiéu Zcnl = 1 ngay

Gian doan téi thiéu Zcn2 = 1 ngay

K =1 ngay.
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Do d6 chia phan doan thi cong téi thiéu d¢é dam bao day chuyén hoat dong lién tuc Ia:
m >e.1l + (1+1)/1 =9 phan doan.

+ Khéi lugng thi cia mdi day chuyén trén mdi phan doan khong duoc chénh léch qué
25%.
+ Khéi luong thi cong phai phu hop véi nang suit lam viéc cua may moc ( may tron bé
téng, may van chuyén vat liéu...) @& dam bao van dé vé nang suat va kinh té.
_+ Ranh gi¢i gitra cac phan doan phai dat dung vi tri khong gy dit gy tai vi tri lién
két gitra 16p bé tong cii va bé tong mai.

4.3 Tinh khéi lweng cac day chuyén trén tirng phan doan Q;

Dua vao kich thuéc caa cac phan doan di xac dinh tai muc 4.2, ta tién hanh xac dinh
khdi lwgng thi cdng cua cac day chuyén bo phan trén tirng phan doan cia mot tang dién
hinh.

+ Khéi luong thi céng cua DC 1 lay bang khéi lwong cét thép cot trén phan doan do,
don vi tinh 12 Tan (T), khéi lugng cot thép tinh thong qua ham luong cét thép

+ Khéi luong thi cong cua DC 2 iy gan dung bang dién tich bé mat cac cot trén phan
doan do, don vi tinh la m?.

+Khéi Iuong thi cong cia DC 3lay gan dung bang thé tich bé tong cac cot trén phan
doan d6, don vi tinh 1a m®,

+ Khéi lwgng thi cong cua DC 4 lay bang khéi lwong cia DC2, don vi tinh m2

+Khéi luong thi cdng ciia DC 5 gom hai phan: Van khudn dam ( l1ay gan dang bang
dién tich 2 mit bén + Dién tich mot mat day cua tat ca cac dam co trén phan doan) va
Vén 2khu()n san( lay gan dang bang dién tich san trong phan doan dang xét). Pon vi tinh
la m*.

+ Khéi luong thi céng cua DC 6 gdm hai phan: Cét thép Dam va cbt thép san ¢ trén
phan doan dang xét, don vi tinh 1a Tan (T).

+Khéi lwong thi cong cua DC 7 lay gan dang bang thé tich bé tng cua toan bo dam va
san co trén phan doan dang xét, don vi tinh 1a m®.

+ Khéi lwong thi cong cua DC8 Iy bang khéi lwong cua DC5, don vi tinh m%

Bang 1: Tinh khéi lweng thi cong day chuyén trén 1phan doan
( Co bao nhiéu phan doan thi lap twong tng by nhiéu bang)

£ P Ton
Day chuyén S6 | Kich | KLuong | po .| D
luong | thudc bo phan
luong Q;

1. GCLD cot thép cot | Cot giira Tan

Cot Bién Tan
2. GCLD van khuén | Cot giita m°
cot Cot Bién m’
3. Thi cdng bé tong Cot gitra m’
cot Cot Bién m®
4. Thaodd VK cot | Cotgiira m’
Cot Bién m?
5. GCLDvankhuén | Osan1,2.. m?
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dam, san Dam D1 m’
Dam D2 m°
Dam D3 m?’
6. GCLD cét thép dam, | O san1,2.. Tan
san Dam D1 Tan
Dam D2 Tan
Dam D3 Tan
7. Thicongbétong | Osan1,2.. m’
dam san Dam D1 m®
Dam D2 m>
Dam D3 m®
8. Thaody VK dam, | Osan1,2.. m°
san Dam D1 m’
Dam D2 m?
Dam D3 m°
Bang 2: Bang tong hep khéi lwong cac day chuyén trén cac phan doan
Déy chuyén Phém doa_}n 1 Phén doan 2
bonvi | Khoi lugng bon vi Khoi luong
1.GCLD cét thép cot
2.GCLD van khuén cot

4.4 Bién ché nhan cdng va tinh thai gian thi cong tirng day chuyén trén tirng phan
doan:
- Thoi gian hoat dong cua tirng day chuyén trén ting phan doan tinh toan theo cong
QxDMHP,
a,xBCNC,
Trong do:
Qi: Khdi lugng thyuc hién ciia mdi day chuyén trén mdi phan doan di tinh toan ¢
muc 4.3
DMHP; : Binh miic hao phi cua day chuyén thi i, c6 thé sir dung dinh mtc xay
dung co ban PMXD 1776:2007, hoac DMXD 24/2005 dé tra cuu.
a; - S6 ca lam viéc trong mot ngay ( thuong chon a; = 1).
BCNC; : Bién ché nhan cong cho day chuyén tht i, viéc bién ché nhan cong phai
dam bao trinh do tho trung binh tbi thiéu (bac tho) va dam bao mat bang du dé
thao tac.
- Chon thoi gian hoat dong cua tirng day chuyén tehon ij S20 Cho thda man:
t!

thuc: t =

a=——=(1+1,25)

choni

t6 chic thi cong theo day chuyén chuyén mén héa nhip nhang thi ten,n; = const
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Bang 3: Tinh toan thai gian hoat déng cac day chuyén trén tirng phin doan

Phan doan 1 Phan doan ...

A . Thoi
o kg | ma | Giati | SO | gian | He

YN | twong | BPMXD | DMXD | "™ | chon | séa

toan t
tchon

DC1
DC2
4.5 V& tién @ thi cdong phan than cong trinh

Chuong 5: CHON MAY THI CONG
5.1 Chon may tron bé tong
- Hinh thuc tron bé tong biang may tron dugc sir dung kha phd bién tuy thudc vao mot
s6 diéu kién nhu mat bang thi cong, thoi gian, chét luong bé tong. ..
- Chon may tron bé tong phai dam bao diéu Kién ning suat: Nmay = Nyc
- Nang suat may tron bé tong dugc tinh nhu sau:
+ Niang suat k¥ thuat ciia may tron :
N,=k.V.n (m/h)
Trong do:
V: Dung tich hiru ich caa may tron ( V=0,75V, ; véi V, la dung tich k¥ thuat cua
thung tron).
ky: Hé s thanh pham cua bé téng ( k; = 0,67+0,72).
n: S&6 mé tron trong mot gio.

_ 3600, ; Tex 1a chu ky cia mot mé tron.
TCK

Tek =1 +t, +t3  (S). )
t;: Thoi gian cho cot ligu va mé tron (s).
to: Thoi gian tron bé tong cua mot me (s).

t3: Thoi gian trut bé tong toe cdi tron ra phuong tién van chuyén (s).
Ngoai ra Tex ¢6 thé 1dy gan ding theo bang sau

Bdng 4: Thei gian trgn bé tdng cho mgt mé trgn (Trich TCXDVN 4453-1995)

Do sut cua bé tong Dung tich may tron ( lit)
(cm) Duéi 500 lit Tu 5001000 lit | Trén 1000 lit
Nho hon 1 2 phut 2,5 phat 3 phat
Tur 1+5 1,5 phat 2 phat 2,5 phat
Lén hon 5 1 phat 1,5 phat 2 phat

+ Ning suat thuc dung cua may tron bé tong :

Nimay = Nit. Kyg . Z - (m*/ca).
Trong do:

NpT: Nang suat ly thuyét cua may tron .
Kig : Hé s6 sir dung thoi gian ( Ki = 0,8+0,9).
Z:S6 gio Iam viéc trong mot ca ( Z = 7-8h).
- Ning suit yu cau: Ny = Khéi lwong BT mdi doan / (a; x tehon)
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Trong do:

+ a; : S6 ca lam viéc trong mot ngay

+ Khdi lugng BT mdi phan doan = Khéi lugng BT dam san tang dudi + Khéi
lwgng BT cot tang trén.

- Néu khong thda mén diéu kién vé ning suat thi co thé thay doi may tron vai dung tich
|6n hon hodc 14 ting s6 lwong may tron. ..

- Ngoai ra ciing c6 thé tham khao ning suat danh dinh ( thiét ké) va cac thong sb ky
thuat caa cac mot sé loai may tron bé tong trong cac so tay may xay dung hoic trong
catalogue cua cac nha thiét ké.. .

5.2 Tinh toan lwa chon cén truc thap

Trong viéc lra chon phuong tién van chuyén dtng, trudce tién 1a phai vu tién cho
cong tac van chuyén bé téng. Bai vi cdng tac bé tong 1a cong tac chinh trong day
truyén cdng nghé bé téng cdt thép toan khdi. N6 doi hoi tinh thi cong lién tuc cao dé
dam bao s toan khéi, nén viéc van chuyén vira bé tong ciing doi hoi phai dugc wu tién
hang dau. Thudng c6 hai phuong phap van chuyén dung trong thi cdng nha nhiéu tang:

+Mot 13, sir dung phuong tién van chuyén chuyén dung cho cong tac bé téng (chi
ding van chuyén bé tong): may bom bé tong, van thing két hop xe cai tién, ... Con cac
cong tac khac: cop pha va cdt thép, thi dugc van chuyén bang phwong tién van chuyén
ding da dung nhu: can truc, toi dién, ...

+Hai 13, ding chung mét loai phuong tién van chuyén ding da dung dé phuc vu van
chuyén cho ca ba cong tac: bé tdng, cop pha va cét thép.

Trong muc nay chi trinh bay viéc tinh toan lua chon can truc thap 12 mot thiét bi van
chuyén da niang dang duoc sir dung rat phé bién hién nay trong thi cong nha cao tang.

5.2.1 Lwa chon loai can truc thap
- Loai can truc thap tru thap quay-chay trén ray-ddi trong thap, thich hop cho céac
cdng trinh ¢6 dang mat bang chay dai, so tang khong nhieu lam.

- Loai can tryc thap tu hanh ciing tuong tu nhu loai can truc thap tru thap quay- chay
trén ray-doi trong thap, thich hop cho céc cong trinh c6 dang mit bang chay dai, sb
tang khdng nhiéu lam.
- Loai can tryc thp can quay-tru thap co dinh-ddi trong trén, thich hop cho ca cac
cong trinh dang thap cao tang Ian nha nhiéu tang thong thuong, nhung dang mat bang
cua tat Ca cac cong trinh do 1a hinh chir nhat ngan hoac gan vudng.
- Loai can truc thap tu leo trong 16ng thang may, thich hop cho cac cong trinh thap
cao ting mat bang ¢ dang tap trung (vudng virc). Can truc thap sé dugc bd tri ¢ giita
18i cong trinh.
5.2.2 DUNg can truc thap van chuyén hdn hep phuc vu cho ca ba cong tac: cép pha,
cét thép va bé tong
- Tién hanh lya chon chi tiét cac théng sé can truc 14 : sic truc, chiéu cao nang vat va
tam vai, theo cac thdng sb turong tng ma cong trinh doi hoi can truc thap phai dap
ung.
+ Thong s chiéu cao nang vat thudong doc lap tuong ddi véi hai théng sé co ban
khéc 1a st truc va tam véi, duoc lra chon dong thoi véi stc truc.
+ Théng s sic truc 1a thdng s6 chinh duoc lya chon, trude thdng sb tam véi, theo
nhu cau van chuyén cong tac bé téng (céng tac chinh).
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+ Thong sb tam véi la thong s6 phu thudc vao stc truc, s& dugc kiém tra sau khi chon
lya va bd tri duoc can tryc.

-O day, trong lwong nang yéu cau (Stc truc yéu cau), ma viée thi cong cong trinh doi
hoi can truc thap phai dap tng, chinh 1a trong lugng 16n nhat caa mot 1an van chuyén
bé téng, tirc 12 trong luong mot hoc van chuyén (tie 1a thung d6 bé tdng hay con goi
la phéu d6 bé téng (concrete hopper hay concrete bucket)) chia day vira bé tong (ké
ca bi), d6 vao cop pha ma cdp pha van chiu dung duoc theo thiét ké, tly thudc vao thé
tich thung d6:

+V < 0,2 m? twong Gtng Vi tai trong d6 bang 200 kG/m?;

+V = 0,2-0,8 m* twong (ng Vi tai trong d6 bang 400 kG/m;

+V = 0,8-1,0 m® trong tng V4i tai trong d6 bang 600 KG/m?

Do d6, stc truc yéu cau chinh 1a trong luong (ca bi) cua thung db bé tong, di dugc
chon nhu trén, chira day vira bé tong, duoc van chuyén dén do & goc xa nhat caa mat
bang cdng trinh so v&i Vi tri diing cua can tryc (tuc 1a tam voi yéu cau). Cac loai
thung d6 bé tong (phéu d6 bé tong) phai tra theo cac kich c& cua cac nha cung cap
may xay dung. O Viét Nam, c6 thé tham khao cac hang nhu: Hoa Phat,..

1
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Hinh 14: Can truc thap di chuyén trén ray
Ghi cha:
1: Thung chira vita bé tong; 2: Cong trinh dang thi cong ; 3: Can truc thap ;
4: Buong ray ; 5: Gian giao cong tac.

Nhu vay, sau khi chon so bo loai can truc thap, viéc tiép theo trong chon lya can truc
thap 14 xac dinh hai thdng sé sirc truc va chiéu cao nang cia can truc theo 2 diéu kién sau:

Qct = Qmin = ch = klkzv'Yb
Het = Hipax = Hyc = Hc.’técmax =H_+h;+hy+h;g
+ Hy la cao @ cop pha san mai. (m)
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+ +

+ 4+ + +

+

Q. 12 thdng s sire truc cua can truc thap duoc chon lwa, chinh 1a bang tai trong
nang nhé nhat ma can truc c6 kha ning ciu duoc khi vi tri xe con nam tai dau
mat tay can Qpin. (tan)

H,; 1a thdng s chiéu cao nang cua can truc thap duoc lya chon. (m)

h, 14 chiéu cao dua thung chira bé tong qua lan can gido cong tac ting mai vao
vi tri d6. (m)

h, 14 chiéu cao thing chtra vira. (m)

hs chiéu cao thiét bj treo budc thung d6 vao maéc cau (quang treo). (m)

V 1a dung tich thung do. (m?3)

Ky 12 hé sé day voi, ky = 0,90-0,95. Piéu 6.3.3. tiéu chuan TCVN 4453:1995 noi
rang: "Khi ding thiing treo dé vdn chuyén hon hop bé tdng thi hdn hep bé tong
dé vdo thiing treo khéng vurot qué 90-95% dung tich thing."

K, 12 hé sd trong lugng vo thing, c6 thé lay k, = 1,2-1,3 hoic tinh tryc tiép qua
ty s6 giita trong lwong thing vita bé tdng ké ca bi trén trong luong tinh vira bé
tong.

Yo |2 trong luong riéng cua vira bé tong, v, = 2,5 tan/ma,

Tir d6 ta c6 dugc mot nhém can truc thap dap Gmg dugc hai thong s6 yéu cau trén (so
tuyén). Tiép theo tién hanh bé tri tirng can truc da so tuyen trén (v4i cac théng sé ché tao
cua ching), trong mat bang thi cong, theo diéu kién tim véi nhu sau:

+

+

Rctmax - R(len) = Ryc - b + bl

Ryc la tam véi toi diém xa nhét cua  cong trinh doi hoi can truc phai dam bao
phuc vu dugc. Trong truong hop can truc chay trén ray, can truc c6 thé di
chuyén tinh tién song song cong trinh trén ray tai diém dung truc dién vai diém
goc xa nhat ciia cong trinh. Do do, Ryc chinh la khoang cach tir diém phuc vu xa
nhat d6 dén truc ray (truc b tri may)

D1 = Brna + Byiso :1a kich thudc bé ngang nha. (m)

b = b, +b; 12 khoang céch tir truc bd tri may dén truc dinh vi bién cua nha ¢
phia gan can truc nhat. Truong hop can truc thap loai try thap quay-doi trong
thap, do phai dam bdo tranh va cham doi trong vao giao cong tac phia mat cong
trlnh khi can truc quay 16n can ra phia sau dé cau vat liéu.

Bgiso 12 khoang cach tir mép ngoai gido cong tac dén tryc dinh vi bién caa cong
trinh, ¢ ké dén bé ntra bé day cua két cau bién nha, thuong bang khoang 1,5-
1,8 m.

b 1 khoang khe ha an toan giita vi tri dbi trong khi quay vao trong phia cong
trinh hay khoang hé gitra tru thap ¢é dinh véi mép cong trinh, thuong bang
khoang 0,8-1,2 m.

b, la khoang cach mép ngoai dbi trong dén tdm can truc (tim ray). Day la mot
thong s6 can truc dugc tra theo ly lich may.

-Loai can truc thap ty hanh ciing dugc lya chon twong tu nhu loai can truc thap tru
thdp quay-chay trén ray-doi trong thap.

-Khi Retmax = Ry, thi moi diém trén truc dinh vi bién doc nha nam & phia xa can truc
déu 1a diém phuc vu xa nhat, vai tam véi 16n nhat. Tay can caa can truc khi phuc vu
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cho cac diém nay phai vudng goc véi duong truc ray. Buong ray phai duoc kéo dai
sudt doc chiéu dai caa nha.
- Con khi Retmax > Rye, th| chi 62 diém goc xa cua mat bang nha mcl la nhitng dlem
phuc vu xa nhat. Tay can cta can truc thap dai hon tam Véi yéu cau, nén khong can
thiét phai bo tri ray ra téi hai tryc dau hdi nha, chi can bé tri ray lui vao, ti cac vi tri
dung ma can truc van vuon tdi cac diém phuc vu xa nhat d6 véi ban kinh quay
bang Remax. Chiéu dai mdi doan ray ¢ thé bot di dugc & hai truc dau hoi, so Voi
khi Reimax = Rye, duoc tinh theo cong thic sau:
bot—\/ RZ _-(b+b,))*-b, Véi by la khoang ray an toan, thuong Iéy bi=b,/2
Trong trudng hop can truc thap tru thap ¢ dinh-tay can quay-ddi trong trén, thi
Retmax = R(Qmin) > Ryc = \/LGha/4 +(b+b1)2
L 12 kich thuéc bé dai nha.
Trong truong hop can truc thap tu leo trong Iong thang may:
Vj tri dng cua can truc thap da duoc xéac dinh 12 ¢ giira 16i cong trinh. Tam véi yéu
cau d6i vai can truc lai phu thudc vao vi tri tap két vat liéu cdt thép, thiét bi cop pha
tai chan cong trinh va vi tri tram tron bé tong trén mat bang cong truong.
5.2.3 Dung may bom dé van chuyén bé téng, can truc thap van chuyén cop pha va
cot thép
- O phuong phap nay, cong tac bé tong duoc uu tién van chuyén bang phuong tién
chuyen dung. Can truc thap dugc san bét nhiem vy, chi con van chuyen cho hai céng
tac cop pha va cét thép. Viéc xac dinh stc truc yéu cau ddi véi can truc thap cé khéc
biét voi phuong phép trén.
- Trong lugng ciia mot meé cau cop pha hay cét thép phu thudc vao viéc thiét ké sirc
chtra ctia san dén vat liéu (néu dung cdp pha roi), hoic la trong luong cia cau kién
cop pha tam 16n (néu dung cbp pha tam 16n nhu: c¢p pha bay, ...).
+ Diéu 2.4. tiéu chuan TCXD 200-1997 Nha cao tang: ky thugt vé bé tong
bom n6i rang: Hon hop bom bé téng cé kich thuéc hat t6i da khéng 16n hon
0,33 dwong kinh trong nhé nhdt cia éng dan déi véi da dam va 0,4 ddi Véi soi.
+ Cot lieu 16n ding cho vira bé tong thong thuong cé duong kinh 16n nhét thuong
khoang 10-40 mm thich hop vai céc loai duong kinh 6ng bom tir 125-150 mm
tror 1én, theo diéu 3.2. tiéu chuan TCXD 200-1997.
Bdng 5: Lwa chon so bg dwong kinh éng bom theo kich thwéc cot ligu
( Trich Héi ddap thiét ké va thi cong két cdu nha cao tang- tdp 11, tg Triéu Tay An)
Puong kinh ¢t ligu | Pwong kinh nhé nhat cia

max ong
20 mm 100 mm (4" = 4 inches)
25 mm 100 mm (4" = 4 inches)
40 mm (riéng vai soi) 125 mm (5" = 5 inches)

Lua chon bom bé téng s0 bo theo nang lyc bom toi da:

nma\cha max sd - 8nmameax sd > ch Qtang
+ Nmgy s6 luong may bom cung loai sir dung cho cdng trinh (may)
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+ Quax ning suat tdi da cia may cd thé thuc hién duoc (1a théng sé caa may bom)
(m¥/n)

+  Qca max Sl'J:c bom 16n nhit cia may bom. (m?)

+ Ky hé s6 str dung may bom, ke = 0,4-0,8

+ Qy khdi luong bé tdng ma cong trinh yéu cau hé théng may bom dap tng trong

ca lam viéc (8 tiéng). (m3)

+  Qung Khéi lwong bé tong clia mét tang san. (m3)

5.3 Tinh toan ning suat can truc thap

Ning suat ca lam viéc caa can truc thap 1a tich sé gitra tai trong nang trung binh
ctia can truc thap véi sb 1an 1am viéc hitu hiéu caa can truc thap trong mot ca lam
VIEC.

Nea = (KqQ)(Kign) = (kqQ)(kig(8*3600/T)) (tén/ca)

Tex = thgp + thang + 2tdichuyé‘n + 2tquay + Zt‘témvéri + 1 +

Q la tai trong nang mot lan lam viéc can truc thap, tuc la trong lugng cua mot ma
céu trung binh. (t4n)

thang = (He + Dy + Ny + 3)/Vpang 1a thoi gian ndng vat cau (thung chira vira, cau kién
cot thép hay cbp pha). (s)

tn, = (HL + hy + hy + h3)/vy, 14 thoi gian ha vat cau (thung chia vita, cau kign cét
thép hay cbp pha). (s)

taichuyén = lo/Vaicnuyén 18 thoi gian di chuyén can truc thap trén ray.

tqu&ly = a/(6nquay) la thoi gian quay tay Can tir vi nang (ctra xa cua may tron, kho bai
gia cong cop pha va cbt thép) dén vi tri ha (vi tri d6 bé tong, san don vat ligu). (s)

tiamvsi = |1/Vamvsi 12 thoi gian thay d6i tam véi (thoi gian di chuyén xe con trén canh
tay can). (S)

ty; la thoi gian xa hang cua can truc thap (thoi gian trat bé tdng vao khudn hay thoi
glan ha cau kién COp pha hoac COt thep) (9)

thyp 12 thoi gian Iip mot mé cau vao can tryuc, bao gom cac thoi gian: xa bé tong tir
may tron vao thung d6 bé tong, treo thung d6 vao moc cau. (S)

Vnang la van téc nang Cua can truc thap, duoc tra theo ly lich may. (m/s)

Vi, 12 van téc ha cua can truc thap, dugc tra theo 1y lich may (m/s)

Vdichuyén 12 Van tc di chuyen can truc ty hanh hay tinh tién trén ray. (m/s)

Nquay 12 van téc quay ciia can truc thap. (vong/phut)

Vimusi 12 van téc di chuyén xe con trén canh tay can. (m/s)

Kig 1a hé 30 su dung thoi gian.

Ky la hé sb st dung stc tryc.

Io la quang duong di chuyen Can truc thap trén ray. Viéc tinh nang suat nén tinh
todn vai vi tri diing cua can truc nim & trung tam nha (déc biét 1a loai can truc chay
trén ray). Khi d6 quang duong di chuyén can truc trén ray dén vi trl phuc vu xa nhat
la ntra chiéu dai cua hé thong ray. lo = (Lnna - 2Lpet ray)/2. Cac loai can truc thap c6
dinh tai mot vi tri mat bang thily=0. (m)

|1 12 quang duong di chuyen Xe con trén canh tay can cua can truc thap, dé cau bé tong
tir may tron dén vi tri do cop pha va cét thép tir bai gia cong vao vi tri |ap dat. Quéang
duong nay bang hiéu sé giita tam vai phuc vu tai vi tri xa nhat Ry VSi tim véi tai vi
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tri nang (la tam voi nho nhét trong cac tam véi dén cac vi tri dat may tron, kho béi gia
cdng cp pha hay COt thép, khi can truc dang & trung tam nha). (m)

a la goc quay tay can on nhat tir vi tri nang dén vi tri ha dé phuc vu duoc cho moi
dlem ciia mat bang cong trinh. Goc - nay thuong duoc lay bang gdc hop bai vi tri tay
Can thang goc véi cong trinh, khi can truc nam ¢ trung tam nha, véi huong tay can khi
can truc quay ra phia may tron hay kho bai gia cong cop pha hoac cot thép (la goc quay
I6n nhét trong 3 goc quay can truc phuc vu cho cac cong tac cop pha, cot thép va bé
tong).

- Trong thyc t& hoat dong ctia can truc, c6 the ting nang suat van chuyen cua cn truc
bang cach dong thoi cung thyc hién nhiéu dong tac di dong cua cac by phan can truc
mot luc (vi dy nhu: ddng thoi vira ndng mé cau, vira quay tay can, vira di chuyén xe
con va tinh tién can truc trén ray). Tuy nhén khi thiét ké bién phap, phai sir dung ning
suit nho nhét khi cac thao tac can truc duoc thuc hién doc 1ap va tuan ty.
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