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LOI NOI PAU

Céng nghé xdy dung theo phiong phdp ldp ghép la mot trong nhitmg céng
nghé chu yéu, hién dui trong xday dung ddn dung va céng nghiép, ddc biét trong
nha céng nghiép mét tang. N6 tao diéu kién cho céng nghiép héa hién dai héa
nganh sdn xudt xday dimg, ddy nhanh tién do thi céng, tdng ndng sudt lao déng
va gicimi luo dong vat vda cho c¢éng nhan.

Dé gitip cho cdn bo k§ thudt xdy dung tinh toan chinh xdc cdc théng sé lua
chon phiuong an khd thi, hop ly, chiing t6i bién soun cuén "Thiét ké bién phdp
k§ thudt thi céng ldp ghép nha cong nghiép mét tang” lam tai liéu hudng ddn
nhitng diém co bdn nhdt ma nguoi ky thudt phdi cdn.

Trong sdch chiing t6i ciing cung cdp mdt s6 tai liéu tra ciu nhu s6 tay, gitip
nguoi doc 6 thé sit dung dé thiét ké' moét dé an twong tw. Sach ciing ditng dé’ lam
tai liéu hoc tdp cho sinh vién cac nganh xday dung céng wrinh va nhitng ai quan
tdm dén céng viéc xdy dung.

Tham gia bién soan tai liéu nay gém ¢é: TS. Nguyén Dinh Tham ciui tri va
viét Phan I, KS. Ta Thanh Binh viét Phdn I1.

Do con it kinh nghiéni va ldn ddu ra mdt ban doc nén chdc con rdt nhiéu
khiém khuyét. Nhumg vi cong viéc, ching téi cit manh dan viét ra mong ban doc
xu gan vui long bo qua va gép y dé lan tai bdn phuc vu ban doc duoc t6t hon.
Cluing t6i xin chdn thanh cdm on su hop tdc quy bdu dé cia cdc ban.

Cac tac gia



PHAN 1 - LY THUYET

THIET KE PHUONG AN THI CONG LAP GHEP
NHA CONG NGHIEP 1 TANG

I. PHAN TICH DAC PIEM CONG TRINH

Dé c6 thé chon phuong 4n hop 1y, ngudi thiét ké phai hidu sau sic diac di€ém cong
trinh. Khi tim hi€u céng trinh, c4n di sau vao cic chi tiét sau:

- Kich thuéc mat bing biéu hién bing s6 nhip, s6 budc, kich thuéc clia cdc nhip L,
ctia budc cot B (néu L< 15m 14 nha loai nhd, con L > 15m 1 nha khdu d¢ 16n) va nén
dat y&u hay chéc, dé tir d6 dinh hudng chon loai cdn truc banb xich hay banh hoi.

- Gidi phdp mat bang, s6 khe bién dang, cich b6 tri nhip dang song song hay vuong
goc tao thanh hinh chir L hay chit T lam co s& chon phin doan thi cong.

- Chiéu cao ctia cong trinh 14y tr c6t 0.00 (mit nén) dén ddu cot, vai cét, dinh gian,
dinh néc d€ dinh hudng chon cén truc. Loai cao trén 10m, thip dudi 10m.

- Dac di€ém cdu kién 12 bé tdng cot thép hay thép. Chi tiét lien k&t m6i ndi bu long
han hay m6i n6i udt (yéu t6 quyét dinh dén cong nghé thi cong). Cac thong s6 vé cu
kién hinh dang, kich thudc, trong luong dic biét chi ¥ dén cdu kién khé lap (ning, cao,
xa).

M@i lién quan gitra lap ghép thiét bi cong nghé ctiia day chuyén san xudt véi lap ghép
phdn vé cong trinh. Thit ty trudc, sau hay két hop. Néu cén thi phai c6 héi nghi ban
phuong 4n thi cong gilta don vi xay dung va bén 1dp may dé c6 su phdi hgp nhip nhang.

- Phén tich diéu kién thi cong géom dac diém: mat bing thi cong cé gi bi han ché, 16i
vao khong gian, nén dat (yéu hay chic) dudng xe van chuyén may mdéc, cdu kién.
T4t ca su phan tich dac diém cong trinh dirge thé hién trén ban vé so dé lip ghép

cong trinh (gédm mot mat bing va cdc mat cit). Trong d6 thé hién rd cic ky hiéu ciu
kién, vi tri l3p chia né trong cong trinh.
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Hinh 1.1: So dé ldp ghép céng trinh.
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II. THONG KE CAU KIEN

Viéc th6ng k& cau kién nhim téng hop khéi lugng cong viéc, gitip ngudi thiét ké
hinh dung duogc tinh phifc tap cia cong trinh vé mat dinh lugng. Théng ké dua vao ban
vé so d6 1ap ghép sé khong bo séi nhdt 1a v6i nhiéu cdu kién giéng nhau vé hinh déng
song ¢6 nhiéu chi i€t khac biét nhin thdy va khong nhin thdy.
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C4u kién théng ké dugc ghi vao bang 1.1 gébm c¢6 cic c6t chinh sau:

Bang 1.1

Hinh ding Don S6 Trong | X Trong
kich thudc vi lugng | luong lugng

| 2 3 4 5 6 7 8

TT | Tén cdu kién Ghi chi

Cot 1: Thi tu cau kién nén ghi theo trinh tu 1ip ghép cic cdu kién .

Cot 2: Ghi tén c4u kién thudng goi khu theo md hiéu trong hé so thiét k&€ (KT, KC,
TC). Vi du c6t bién C,, cft bién géc C,,, cét gilta C,, cot gifia hang hién C,,, c6t giita
khe nhiét C,,, ...); xem hinh 1.1.

Cot 3: Vé hinh ddng clia cau kién dé dé nhan dang trén
d6 ghi ba kich thudc L, by, hy :

I - chiéu dai c4u kién vudng géc tay cin truc;

b, - chiéu day cdu kién trong mat phing déng chita tay cén;

h, - chiéu cao c4u kién theo phuong thing doi.

D€ phan biét /, b, h, ta cin cif vao trang thai cdu kién
dang cdu lap, 14y kich thuéc 16n nhat. /

Cot 4 - Pon vi tinh 14 c4i, chiéc (s6 dém).
Cot 5 - S6 luong tinh theo s6 dém clia timg ma hiéu c4u kién.

Cot 6 - Trong lugng 14y theo Catalé don vi 12 t4n, 14y chinh x4c sau d4u phdy mot s6.
Cot 7 - Tich cia cot 5 véi cot 6.
Cot 8 - Ghi chi nhiing dac di€ém cia cdu kién nhu: ¢6 quai cdu hay khéng c6 quai?

¢6 16 cai chét cdu? gia cudng cAu kién khuéch dai ? ...

[II. CHON THIET BI TREO 5uU0C

Can cit vao hinh déng cdu kién va dung cu sdn cé ta chon c4c thiét bi treo budc thich
hop. Sau dé x4c dinh luc cang ¢é chon dwdng kinh day cép, kich thudc thiét bi, chidu
dai day cdu.

a) Treo budc cot

Thiét bi treo budc cot ¢ thé chon céc loai sau:



a) b) c)
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Hinh 1.2: Thiét bi treo buéc
[. Don treo; 2. Dy cdp; 3. Thanh thép chit U; 4. Dai ma sat.

+ Day cdu kép budc theo cdch budc trong (hinh 1.2a) néu cot nhod Q < 500kg. Khong
c6 vai hay 16 cai chét thi cong;

+ Day cdu hai nhdnh cé vanh khuyén diing véi cot c6 16 cai ch6t thi cong cé thé dung
ch6t khod ban tu dong (hinh 1.2b);

+ Dai kep ma sdt khi cot ¢6 vai (hinh 1.2c¢).

Luc cang trong day cap tinh theo céng thiic:
_ m.KQcL

ncos0°

S

Trong dé:
K: hé s6 an toan, ldyk=5+6
m: hé s6 ké dén sirc cang day khong déng déu. Lay:
m = 1,0 diy ché€ tao tai nha mdy chuyén ding;
m = 1,2 day ché tao tai xudng gia cong.
n: 36 nhanh day treo vat (n = 2);
0°: géc gitra soi cap va day doi (o =0);
Tir S tra bang (xem phu luc 1) chon D day cép.



b) Treo budc dam cau chay

Vi khong c6 quai cdu, nén dim cdu chay thudng dugc treo bang hai day cdu kép cé
khoé ban tu dong & hai ddu cich ddu miit khoang 0,1L, sau d6 dung cdu hai méc dé
nang l1én, nhanh cap cia day cdu phai tao véi dudng nam ngang mot géc o > 45° dé
tranh luc doc phat sinh 16n (hinh 1.3).
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Hinh 1.3: Treo budc ddam can truc
. Thép dém; 2. Day cdu; 3. Khéa; 4. Ong luén cép.

Luc cang day cép tinh theo cong thic.

K .
S = ,Q - => chon day cép theo bang | (phu luc).
2sina

¢) Treo budc dan

Tuy theo kich thude va tiong luong cia dan ta c6 thé dung don treo dang xa (hinh
1.4a) hay don treo dang dan (hinh 1.4b). S6 méc cdu cé thé 13 2 hoac 4.

b) }
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Hinh 1.4: Thiét bi treo buéc dan mi



Luc cang trong day cap tinh theo cong thtc:

g - KQ g = KQ
' 2sina T % 4sina

Géc o phai chon sao cho hy, ciia don treo khong 16n qué 1am tang chiéu dai tay cdn,
nhung cling khong nhd qud 1am lyc nén phét sinh gy mat én dinh cua céu kién ciing
nhu xa don. Tir c4ch treo budc ta quyét dinh phuong 4n gia cudong ciu kién (xem sich
Ky thuat x4y dung tap 2 - Cong tac lap ghép va xay gach da).

d) Treo budc Panel san, mai

Khi treo budc panen san, mdi thi tuy theo kich thudc chia csu kién ta cé thé chon
chiim day c4u 4,6 hodc 8 méc (hinh 1.5).

a)

Hinh 1.5. Treo buéc panen mai

Chiéu dai ctia day cdp chon sac cho géc nghiéng o so véi mat bing 1én hon 45°
(o > 45°). D€ luc cang trong c4c day cdp bing nhau thi chum Jay cdv phai cé co cau tu
can bang theo nguyén tic timg d6i mot. Luc cang duoc tinh theo cong thirc:

s__XQ
m.nsin o
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Trong d6: Céc dai lugng 14y nhu da trinh bay o trén, song cin chi y khi tinh luc cang
clia 16p day nao thi 14y s& nhanh day n tuong tng véi mat cat 16p day do6.

e) Treo budc tim tuong ciia so

Cau kién tudng thuong <6 2 quai cdu (rat hi€m khi gap c6 s6 quai cdu nhiéu hon) nén
ta thudng dung ddy cdu hai méc tuong ing véi s6 quai cdu cua cdu kién. Luc cang day
c4n tinh theo cong thuc:

O day chon o = 40° + 50°.

Néu day cdu cé sin ta dung cong thifc:

S=LI‘Q7
L

o 5
41*

Trong dé6:
m, k, Q nhu d4 trinh bay & trén;
L - khoang céch giita hai quai ciu;
I - chiéu dai.

i‘('K

Hinh 1.6: Treo budc tdm tiong

Sau khi chon c4c thiét bi treo budc ta cé thé biét duoc trong luong cha céc thiét bi dé
(g.)- N&u khéng biét chinh xdc ta ¢4 thé udc luong g, < 0,1 Q.

11



[V. XAC DINH CAC THIONIG 50 CAU LAP

Dé c6 co s& choni cidm truc mot cach chinh xdc ta cdn xé4c dinh cic thong s6 t6i thiéu
cin truc phai dap tmg,, R . Quiw Huuw L hay ta con goi la théng s6 yéu cdu R, Q,,
H.L.

yer —ye

Trong dé:

Q,c = Qu + gu l215iifc néing toi thiéu can truc phai nang duoc;
H,.=H, +Why=H_+a+h,+h,+h (xem kinh hinh 1.7);

H, - chiéu cao wi ttrif l&ip <4u kién tinh tir mit /bang méyv ding;

céap

a - chiéu cao néng Ibéng cdu kién trén vi tri lapa = 0,5 + Im;
h,, - chiéu cawo (ctia «cdiu kién;
h,, - chiéu cawo tthiiétt bij treo bugc

hes, - chiéu dai dity cdp can tiuc tinh tir inée cdu tdi puly ddu cdn h,, > 1.5 m;

H,,
Hime

R=S + R,

Hinh 1.7: Théng sé ldp ghép
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R,. - tAm véi ngan nhat can truc c6 thé tiép can vi tri 1ap. R, phu thudc vao mat bang
lap ghép (vat can khong cho can truc dén gén vi tri 1ap nhu doéng dat, cong trinh, ao hé,
hé dao v.v..., vA géc nang cin 6 da (o, = 75°) hoac vi tri t6i vu cua tay cén.

max

- Néu khong phu thuéc vat can (khong diém cham) thi R, x4c dinh nhu sau (hinh 1.7):

Hch
Re= — . +R+e+bd
1g75
Trong dé:
h.=1+1,5m;
R. = 1,5 + 2m véi can truc tu hanh.
H,. -h,
Lo = 25— = JH, ~h)? +R®,, ~R,)?
sin 75°

- Néu khi lap tay cdn xudt hién diém cham (xem sach K§ thuat xay dung - Tap 2) thi
tinh theo cong thic sau:

R - bmn g

¢ . c hodc
COS Oy,
H
Re=—%""+R +e+b
' (gay,

Trong do:
e - khoang cach an toan cho can ldy e = 0,5 + 1;
b - khoang cdch ndm ngang tir méc cdu dén diém cham;

H,, - chiéu cao diém cham tay cén, tinh tir diém cham dén khép tay cin theo
phuong dimng;

o, - g6cC tay can t6i uu ung véi tay cin ngin nhat c6 thé 1ap ciu kién;

|
Tinh theo cong thirc: o, = arctg ?/ﬁ‘— (ding mé chinh);

H
o, = arctg g/ ——<ch (ding mo phu);

b+e—%

L,., L., tay cdn ngan nhat cé thé lap dugc cin kién;

Hch " b+c¢

sin@,, COSO,,

L

min

13



Trong dé:
b - nhu trén;
I, =3 + 5m chi€u dai c4n phu, tuy thuéc loai c4n truc.
Tét ca céc théng s6 R, Q,., H,, L

ycr ~min?

bang chon cin truc 1.2, cot tir | dén 7.

cha céc cau kién dugc xac dinh va ghi vao

Bang 1.2
Cau . Thong s6 yéu cdu Tén cén Thong s cin truc .
TT kién S0 truc &
ma hléu lugng ch Ryc Hyc Lmin ch.c_m ch R, H, | Lnin chua
1 2 3 4 5 6 7 8 9 10 11 12 13

V.CHON C AN TRUC

Sau khi x4dc dinh dugc céc théng s6 véu cdu ta ti€n hanh chon cén truc 1am céng tic
lap ghép va phuc vu. Chon cén truc dua trén nhitng nguyén tac sau:

- Céc théng s6 yéu ciu phai nho hon théng s6 cia cén truc.

- Nhitng cén truc duoc chon cé kha nang ti€p nhan dé dang (noi cdp, hinh thic ti€p
nhan, thoi gian van chuyén ...) va hoat dong duoc trén mat bang thi cong.

- Cén truc c6 gia chi phi thdp nh4t tic 1a can truc ¢4 thong s sit véi thong s6 yéu
céu nhdt (c4c tinh ning cta cén truc duogc thé hién qua biéu d6 tinh ning va céc thong
s6 cin thi&t (catalo).

Nghia la:
Lcl 2 Lmin
ch < ch; Ryc = R(ch)cdn tuc
Hyc 4 Hmc 5 Olin < Oy s (L max =75°

Sau khi chon ducc « 4n tuc *a ghi cdc s6 liéu clia cdn truc bé sung vao Bang 1.2: cot
8 ghi tén mdy; c6t 9 - sitc nang cua cén truc; 10 - tdim véi cia cén truc; 11 - chiéu cao
nang mdc; 12 - chiéu dai tay cén; 13 - nhitg ghi chi cin thiét.

Ta 1uén nhd cac dai lugng Q,; R_; H_. cuta cén truc luén phu thudc 14n nhau qua
biéu d6 tinh nang, vi vay ddu tién ta chon ho cdn truc sau d6 chon chiéu dai tay cén
dé biél dugc biéu d6 tinh ning (xem phu luc). Ba dai luong Q,, , R, H,,. s& 1dy ot
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dai lrong l1am chudn dé tra biéu d6 tim 2 dai luyng con lai n€u cdu kién nang thi 14y
ch = Qct sau d6 tim Rcl (ch) va Hmc (RCI)'

Néu vi tri 14p khé khan ta 14y R, = R, sau d6 tra biéu d6 tim Q (R,) va H,. (R,,).
Néu cau kién & cao ta chon H, . = H,. sau d6 tim R, (H,.); Q. (R.).

Sau khi chon can truc cho tat ca cdc cdu kién ta tién t6i nhém céic cdu kién c6 théng
s6 c4n truc giéng nhau vio m6t nhém ding chung mét cin truc dé gidm s6 cin truc dén
mtc cé thé. Viéc dung chung cdn truc lip nhiéu c4u kién phai phii hop véi phuong 4n
lip trong ti€n d6 thi cong. Ngudi ta ciing ¢6 thé nhdm c4c c4u kién gin nhau trude, sau
d6 chon cén truc cho timg nhém.

Céch l1am trén cho phép ta d6n su du thira kha nang cla cén truc vao nhiing thong s6
ta quan tam dé tan dung hét kha nang cla cdn truc. Vi du d6én kha ning thira vio tim
v6i d€ c6 thé dimg mot ché 1ap nhiéu c4u kién, hodc dén vao H,,. d€ khi lip diéu chinh
c4u kién mém hon, con dén kha néng thira vao Q chi dé ting 6n dinh chéng 14t cho cén
truc (rat it dung).

VI. CHON VI TR PUNG VA DUONG Pl CUA CAN TRUC

Sau khi chon cin truc méi mét cdu kién sé cé ba théng s6 R, = R, R, (Qu) vaR, (%)- ).

Hinh 1.8 Xic dinh vi iri can truc
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R,... - cho ta khoang cach cin truc khong duoc ding gan hon.

R,... {hay R, (Q.,)} - cho ta khoang céch can truc khong thé ding xa hon vi tri lap.

R, (Q/2) - cho ta khoang cich diém méc céu kién khong thé cach xa vi tri dimg cla
cin truc. Khi cdn truc nang mot ddu ciu kién véi céu kién cén truc lap theo phuong
phép quay. Lic dau can truc nang mot dau cdu kién lén sau dé nang bdng vao vi tri lap
(lap cot).

Tir d6 ta xac dinh vi tri cha cin truc nhu sau (hinh 1.8): Tu vi tri lap v& dudng iron
ban kinh. R, ;, vA R, ,, {hay R, (Q.)] hinh vinh xuyén giita hai dudng tron 1a cé thé
cho can truc ding duoc.

- Néu hinh vanh xuyén khong cét nhau cén truc ditng mét vi tri chi 1ap dugc mot cau
kién (hinh 1.8a).

- Néu hai vanh xuyén cach nhau cin truc dimg trong khu vuc giao nhau s& lap duoc
hai cau kién (hinh1.8b, d).

- Néu 4 vanh xuyén cit nhau ta c6 vi tri can truc dimg (viing giao nhau) lip 4 ciu
kién (hinh 1.8c).

Tuong tu ta tim vi tri ddng ma cin truc c6 thé lip duoc nhiéu c4u kién nhat.

N6i céc diém ding lién ti€p cla cdn tryc ta duge dudng di clia cin truc (hinh 1.9 va
hinh 1.10).

+ B6 tri cdu kién:

0 \ U / 0
[ X ] / ]
<R(Qxc) <R(Qke)

BO TR DAM CAU TRUC
Hinh 1.9: So dé di chuyén cdu ldp cot, dam cau fryc
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Hinh 1.10: So dé b6 tri cdu kién di chuyén cdu ldp dan mdi, panen

Khi lap cot, dé c6 thé thuc hién lép theo phuong phdp nang béng, cdu kién cin b6 tri
chén cdu kién niam trong ban kinh R(Q,.) diém treo trong b4n kinh R(Q,./2).

Viéc b6 tri sao cho cén cdu nang lap cdu kién thuan lgi nhét dimg 1ip khong bi
vudng, ban kinh quay can nhd, sic nang cin truc khoe.

Trong trudng hop c4u kién dugc 1ap tr xe van chuyén thi phai dua xe vao trong tdm
hoat dong ctia cén truc. Cdu kién duge nang lén sao cho dé dang phi hgp va an toan cho
xe van chuyén, c4u kién khéng dua qua néc budng 14i xe.

VII. CHON PHUONG AN | AP GHEP
Trén co sO nhimg giai phap k§ thuat kha thi ta c¢6 thé chon cdc phuong 4n th: :6ng
1ap ghép.

M6t phuong 4n thi céng bao gém nhiéu gidi phap k§ thuat va té chic kha thi méi
mot su thay ddi cdc gii phdp la c6 cic pauong én khéc nhau.

Vé mat k¥ thuét c6 thé 14 céch chon loai cén truc, $6 cdn truc, su két hgp cich b6 tri
ciu kién v.v... vé€ mat t§ chirc c6 thé 1a thd tu lap, s6 phan doan, dudng di ctia c4n truc,
su két hgp cén truc v.v...



VIIL LAP TIEN DO THI CONG LAP GHEP

Dura vio chiing loai cfu kién, trong lugng céu kién va loai cdn céu ta tra bang dinh
mic (xem phu luc) tim chi phi nhan cong va ca mdy cho timg cau kién két qua ta cé
bang thong s6 tién do - bang 1.3.

Bang 1.3
Pinh mitc Nhu cdu . . o
— Cdu | Pon | So6 = — S6 | S8 cong | Thoi gian
kien | vi | luong | G0 | Gio | Ca ) Nhan | g4\ phan | thicong
cong | mdy | mdy | cébng
1 2 3 4 5 6 7 8 9 10 11

Cot 1, 2, 3, 4 14y tir bang B2; c6t 5, 6 tra theo dinh mifc; cot 7, 8 1a két qua cua tich
giita cot 4 véi 5 va 4 vé6i 6. Cot 9 chon theo kh6i luong cong viéc thé hién qua cot 8 dé
¢6 thai gian thi cong thich hgp ¢ cot 11. Cot 11 la thuong cia cot 7 : 8. Cot 10 1a thuong
s@ chacot 8: 11.

- V& tién do (thudong dung biéu d6 xién) truc hoanh (OX) chi thoi gian thi cong, truc
tung thong s6 khong gian.

Trong lap ghép nha céng nghiép mot tdng ngudi ta 14y thong s6 khong gian la phan
doan (hinh 1.11a), thudng 14y bang khe bién dang hay phan xudng trong dé c6 céc truc
va nhip nha dang t6ng qu4t thé hién trén hinh 1.11b .

Mbéi truc (A,B,C...) ¢6 n budc. Giita cdc tru. 12 nhip nha (AB, CD....). Néu cén truc
lam & truc hay nhip nao thi biéu d6 vé trong truc nhip dé. Lap thuan thi vé tir 1 - n va
ngucc lai. Néu hai cén truc cuing hoat dong thi cling thdi diém dé c6 hai dudng thé hién
hoat dong clia cdn truc. Sau khi v& xong ti€n do ta biét thdi gian thuc hién cong tac 1p
ghép thong s6 cong nghé 1a c4c dudng thé hién hoat dong chia cin truc. Trén hinh 1.11b
- thé hién tién dé lap ghép cot va didm céu truc. Lap c6t dung cdu CKG-25, cot truc A
lap tir 1 dén n; truc B ldp tir n vé 1; truc C lap tir 1 dén n (c4n truc di lén). Lip d4m ciu
truc diing c4u E 1202B di giita ldp 2 truc A va B tr 1 dén n; ddm cau truc doc truc C di
bien liptitn vé 1.
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Hinh 1.11a: So dé phdn doan thi céng ldp ghép
1. Lip ghép theo tryc; 2. Lap ghép theo nhip; 3, 4. Lip ghép theo truc va khe bién dang
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Hinh 1.11b. Tién do thi céng ldp ghép
1. C4u truc CKG-25 - 13p cot; 2. Céu truc E-1202B - 1ip ddm c4u truc

1. Chon can truc béc xép

S6 cdn cdu cdn phuc vu béc x&p tinh theo céng thifc:

M — Z Qck
TPZ

. K [may]|
Trong dé:
>Q, - téng trong luong c4u kién 1ap ghép ( tan);
T - thoi gian thuc hién cong tdc ldp ghép (14y theo ti€n do) (ngly);
Z - s6 gi® lam viéc trong mot ca;
P - Ning suit bc xép trung binh ciia cén truc (tin /g1%);
K - Heé s6 sir 1am viéc khéng déu cia van chuyén K = 1 bdc tai nha may,K = 1,1
bdc tai bai cau kién.
2. So sanh phuong an lip ghép

Dé chon dugc phuong dn phit hop ta cé thé chon theo ciic tiéu chi sau:



(1) Thei gian thuc hién 1dp ghép - T.
(2) Gi4 thanh thué mdy C= ¥ C, .. Vi gid thanh ldp ghép trén 1 tin cau kién.
(3) He s6 sir dung cén truc:

Trong d6 :
K= ek
Qu
n, s c4u kién loai i.

Sau day 12 mot bai vi du vé phuong phép thiét ké bién phdp ky thuat thi cong l4p
ghép nha cong nghiép 1 tdng, né s€ giip ban doc hinh dung dé dang hon cic phin ly
thuyét trinh bay trén day.
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PHAN Il - THi DU

1. DAC BIEM CONG TRINH

Trén hinh 2.1a,b 12 so d6 1ip ghép cong trinh ta cin 14p bién phép thi cong. Cdng
trinb 12 loai nha c6ng nghiép mot tdng 3 nhip, 19 budc cot; thi cong bang phuong phédp
14p ghép cic c4u kién két cdu khic nhau: cdu truc, cot, ddm cdu chay, dan vi k&o va cira
trdi bang BTCT.... Céc c4u kién nay dugc san xudt trong nha mdy va van chuyén béng
cdc phuong tién van chuyén chuyén dung dén cong trudng dé ti€n hanh lap ghép.

Day 12 cong trinh 16n 3 nhip, 19 budc cot x 6m = 144m vi vay phai b6 tri khe lin.
Cong trinh dugc thi cong trén khu d4t bing phing, khong bi han ch€ mit bang, cic diéu
kién cho thi cong 1a thuan lgi, cdc phuong tién phuc vu thi cong ddy du, nhan ¢6ng luén
luén dam bao (khong bi gi6i han).

1. So @6 cong trinh

u,_ . | o
+1@L_ rﬂm_[ Pm D, T

; :CNZNZIXIZD NI 7AN K
*% +1180

=
“)ﬂL Dec, Dec,
;\\2& Dec, 4 5@ Dec,

T . ‘ 1 '
G G & :
o P R R T
| 18000 | 24000 | _ 18000 |
® ) © d

Hinh 2.1a: Mdt cdi so dé lap ghép cong trinh
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Hinhk 2.1b: So dé lap ghép cong trinh



2. S0 liéu tinh toan

Gia thiét mat bang thi cong 0 c6t - 0,3 m (bdng c6t mit méng ); cot ngdm viao méng
0,6 m. Can cit theo s6 lieu ddu bai ta c6 :

-Cotgitta(C)): H=146m+09m=155m
h=118m+09m=127m
p=76T

(cot C,,, C,, c6 cung kich thudc véi C, s<_5ng khéc nhau chi tiét 1dp & truc @ va truc
®, truc 40)

-Cotbien(C): H=123m+09m=13,2m
h=92m+09m =10,1 m
p=6I1T

- (cot G,,, C,, c6 cing kich thuéc véi C, song khé4c nhau chi tiét ldp & iruc @ va truc
©, truc(0) ' |

- Vi keo giita (D)) : Li=24m
a =33m
p = 122T
- Vi keo bien( 1),) : L,=18m
a =2,75m
p =6&T
- Dam cdu chay (1)’'C): L = 6m
h=08m
p=36T
- Cira troi 81 :

nhip gitta ( CT,) L=12m,b=34m,p=25T
nhip bién (CT},) L=6m,b=25m,p=1,5T
- Panel mdi ( Pm): kich thuéc (3 x 6) m

p=24T
- Tdm tudng : kich thuée ( 1,5 x 6) m
p=14T

24



3. Thong ké ciu kién 14p ghép

Bang 2.1
11| % Hinh déng - Kich thuéc | Donvi| S6lugng |Q(lcfukien) =Q
ol 1
2 o B chi 42 7,6 319,2
(Cb) >4
15 500 L
7l
| 1 -
2| ¢
c e —— chi 42 6,1 256,2
( la) L "13 200 L
O | a
C —] . .
3 [DCC 5000 | chi [6x19=114]| 36 4104
Ly |
4D, chi ) 122 256,2
5| b, cAii 42 6.8 285.6
6
cr cAi 21 2,5 52,5
7 | T, i 42 1,5 63
8|, & | 20x19= 2,4 912
(3x6)m | 380
9o | Tr céi 360 1,4 504
(1,5x6)m
9% | TS csi 40 1,4 56
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II. TINH TOAN THIET BI VA CAC PHUONG AN THI CONG

1. Chon va tinh toan thiét bi treo budc
1.1. Thiét bi treo budc cét

St dung cic dai ma sit 1am thiét bi treo budc ( so d6 c4u tao xem ban vé& ). Can ci
vao so dé budc cap tinh duge duong kinh cap cén thiét.

a) Cot giita C, : Q.
P,=11.p=1,1.76=836T S
Luc cang cdp dugce xéc dinh theo :
- kP, _ 6.8,36 _ 25.08T

m.n.cos¢ 1.2.1
Trong dé :
k - hé s6 an toan (ké t6i luc guan tinh k = 6);
m - hé s6 ké dén sitc cing cac sgi cap khong déu;

n - s6 soi cap;
¢ - géc nghiéng cua cép so véi phuong dimg (¢ =0).

=> chon cdp mém céu tric 6 x 37 + 1, dudng kinh D = 24 mm, cudng d6 chiu kéo
o = 150 kG/mm?

Qb = Ylegp + Quaimasan = 1,99 x 7,2+ 30 =41,8 kG =0,043T
b) Cot biénC, :
P,=1,1.p=1,1.6,1=6,71T
Luc c&ng cdp dugc xac dinh theo :

kP, 6.6,71
m.n.cos @ 1.2.1

S =

= 20,13T
—=> chon cdp mém c4u triic 6 x 37 + 1, dudng kinh D = 22 mm, cudng d6 chiu kéo
o = 140 kG/mm? véi
Ao = Yletp + Qai masar = 1,65 x7,2+30=0,04T.
1.2. Thiét bi treo buéc dam cdu chay
Sir dung dung cu treo budc dim c6 khda ban tu dong.
P,=11.p=11.3,6=396T

Luc céng cadp dugc xéc dinh theo :

26



kP, _ 6396 _ oo

S = = =
m.n.cos¢ 1.2.0,707

= chon cdp mém cdu triic 6 x 37 + 1, duong kinh D = 19,5 mm, cudng d6 chiu kéo
o = 150 kG/mm? véiq, = 0,01 T.

Hinh vé 2.2.
1.3. Thiét bi treo budc vi kéo va ciia troi
Tién hanh t6 hop vi k&o va cla trdi sau d6 céu ldp dong thdi. Sir dung don trec va
day treo tu can bang.
Hinh vé 2.3, 2.4.
a)D,vaCT, :
P,=1,1.p=1,1(122+25) =16,17T
Luc cang cap dugc x4c dinh theo :
s__ kP __ 61617

= = = 33,5T
m.n.cos® 0,785.4.0,9659

= chon cdp mém céu tric 6 x 37 + I, dudng kinh D = 28,5 mm, cudng d6 chiu kéo
o = 150 kKG/mm? v6iq,=1,09T
b, D, va CT, :
P,=1,1.p=1,1.(68+1,5) =9,13T
Luc cang cap duogc x4ac dinh theo :
kP, 6.9,13 _
m.n. cos ¢ - 0,75.4.0,9397_ -

= chon cap mém c4u tric 6 x 37 + 1, duong kinh D = 22 mm, cudng d6 chiu kéo
o = 150 kG/mm?® véi q,, = 1,09 T.

S =

19.43T

SY

i . leog ! I
e ry———

Hinh 2.2: Treo bugc dam cdu truc
1. Thép dem; 2. Day cdu; 3. Khéa; 4. Ong luén cap.
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13000

Hinh 2.3: Treo budc dan nhip 24

2600

I. | | 6000 Loe= l
18000 :

Hinh 2.4: Treo buéc dan nhip 18

1.4. Thiét bi treo budc panel mdi (hinh 2.5):
St dung chum day cfu cé vong treo tu cin bing.

Pur'lsl-P:l,l-?-,4=2,64T / ‘ TN
Luc cing cdp dugc x “c dinh theo : 45° !
kP, _ 6264 ...

S = -= =
m.an.cos¢ 0,785.4.0,707

?

Hinh 2.5



= chon cdp mém cfu tric 6 x 37 + 1, dudng kinh
D = 13 mm, cudng do chiu kéo o = 140 kG/mm?® véi
qw =001 T.

1.5. Thiét bi treo buéc tdm tuong (hinh 2.6):

Str dung méc cdu c6 2 mdéc.

P,=11.p=1,1.14=154T

Lirc cang cdp duoc xdc dinh theo :

600 L 4800 Lsoo
40 1

k.P, _ 6.1,54 — 6.53T
m.an.coso 1.2.0,707 Hinh 2.6

L
-

S =

= chon cdp mém cau tric 6 x 37 + 1, duong kinh D = 13 mm, cudng do chiu kéo
o = 140 kG/mm’ véi q,, = 0,01 T.

2. Tinh toén cac thong sé cau lip

Viéc lua chon so d6 di chuyén cfu trong qué trinh 14p ghép Vi budc diu rit guan
trong, né anh hudng dén viéc tinh todn céc thong s6 cAu lap. Trong mét s6 trudng hop
do bi khéng ch€ mat bing thi cong trén cong trudng ma cdu khéng thé ding & vi tri
thuan lgi nhat ding t6i da sic truc duge khi do R, s& phai 1dy theo vi tri thuc t€ trén
mat bang cdu cé thé dimg duoc. Song véi bii todn dé ra clia ddu bai, viéc b6 tri so d6 di
chuyén khong bi khong ché mat bang va ky su cong trudng hoan toan cé thé chi dong
lva chon; nhu viy dé cé loi nhdt ta s& chon theo phuong 4n <it dung t6i da sic truc ciia
cdu. Sau day trinh bay c4ch tinh toan céc théng s6 cdu theo quan 1iém d6 (baa doc cé
thé xem k¥ hon & phén 1y thuyét).

Sau khi tinh to4n c4c thong s6 cdu lip, chon cdu ta s& lua chon so d8 di chuyén hop
Iy nhit dé ddm bao t6n it thdi gian luu khong cdu (vi du géc quay cin cang nhd cing
1o, cing mot vi tri 1ap cang nhiéu cfu kién cang loi) va dé he s6 K, sifc truc 16n nhat.

Dé chon dugc cln truc ding cho qui trinh thi cong lap ghép ta cédn phai tinh cdc
thong s6 cdu ldp yéu cdu bao gbém :

+ H, - chiéu cao puli d4u cén;

+L,. - chiéu dai tay cin;

+ Q,. - stic ndng;

+R,..



2.1. Ldp ghép cot
Viéc lap ghép cot khong c6 trd ngai gi, do dé ta chon tay cén theo
Olpnax = 75° (8in75° = 0,966 ; cos75° =~ 0,259 ; tg75°~3,732).

Diing phuong phép hinh hoc ta c6 so dé dé chon cdc théng s6 cdn truc nhu sau :

1,5m

Negp ¥
]

hy,
T=1,5m

b

] | T
-0,00 j‘h{
F

Hinh 2.6: Théng s6 cau ldp cot
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ua) Cot bién :
H, =H +a+hy +hy+h;=0+05+132+15+15=16,7m
Hy,. -h. 16,7-15

8= = =135, 7m
sin 75° 0,966

S =L, .cos75° = 15,7.0259 =4,lm =R, =4,1+1,5=56m
Q=g +q, =671+0,04 = 675T
b) Cot giita :
H,.=H, +a+hy+hy+h,=0+05+155+1,5+15=19m
H, -h. 19-15

S = = "= 18,1m
sin75° 0,966

S =L, cos75° = 18,1.0,259 =4,7m =R, =4,7+1,5=62m
Q,=4g.+qy, =836+0,04 =384T
2.2. Lap ghép dam cdu chay

Viéc lap ghép ddm ciu chay khong c6 tré ngai gi, do dé ta chon tay cén theo o, =
75° (sin75° = 0,966 ; co0s75°~ 0,259 ; tg75° = 3,732).

Diing phuong phép hinh hoc ta c6 so dé dé chon <éc théng s6 cdn truc nhu sau :
Nhip giira:
H . =H +a+h,+h,+ h|= 11,8+0,5+08+24+1,5=17m
_Hy-h. 17-15

= = =1

sin75° 0,966

S =L, cos75° = 16.0,259 =4,1m =R, =4,1+1,5=5,6m
Qyc = Quec T 9 =396 +0,01 =397 T

Nhip bién:
H,=H +a+h,+h,+ h,s92+05+08+24+15=144m

H_ -h —
§=1*rX ‘= 45t = 13 =13,4m
sin 75° 0,966

S = Lmin .COS750 = 13,4.0,259 = 3,5 m = Pyc =35+1,5=5m
Qe = Quec ¥4 =396 +0,01=397T
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1,9m

c =

h

_ S l
r e

Hinh 2.7: Théng s6 cdu ldp ddnm cdu tryc

2.3. Ldp ghép tdm tuong

Viéc lap ghép tdm tudng khoéng c6 chudng ngai nén ta chon tay cin theo o, = 75°
(sin75° ~ 0,965 ; cos75°~ 0,259 ; tg75°~=3,732).

Bing phuong phép hinh hoc ta ¢6 so d6 dé chon céc thong s6 cin truc nhu sau :

H.=H +a+hy+h,+h

e 14,6 +0,5 + 1,5+2,4+ 1,5=20,5m
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‘lcaa =1,5m

o
hy
e

cK

Hy.
hmc
. a h

Hy

Hinh 2.8: Théng s6 cdu Idp tdm tiutong

Hya: :lk B 20,5 - 1,5
sin75° 0,966

S =L, .cos75" = 19,7.0.259 =51m =R, =51+15=66m
Q.= 1,54+001 = 1,557

(Ldp ghép cho tdm tuémg cao nhdt & giita nhip co dé cao ldp ghep max )

2.4. Ldp ghép dan mdi va ciza troi

Vizc 1dp ghép dan maéi va clra trdi khong cé chuéng ngai nén ta chon tay cdn theo

Umax = 75°. Béng phuong phdp hinh hoc ta ¢6 so d6 dé chon c4c théng s6 cdn truc nhu sau :
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£
R | s
7]
R,
Hinh 2.9: Thong s6 cdu ldp dan mdi

* Dan D, va cita troi CT, - (nhip 24m)
Dung mot cdu dé lap ghép c6
H,.=H +a+hy +h,+h,=146+05+67+3,5+1,5=26,8m

H, -h _
w—he 268-15 .

S=
sin75° 0,966
.cos75° = 26,2.0,259 =6,8m =R, =68+1,5=83m

S =Lmin
Q.= (qQu+9w) +qy =16,17+ 1,09 = 17,26 T

* Dan D- va cita troi CT, (nhip 18m) :

Ding mét cau dé lap ghép cé :
H,=H +a+h,+hy+h,=123+05+525+32+1,5=228m

H_-h _
o he _228-15_
0,966

S =
sin75°
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S =L, .c0s75° = 22.0259 =57m => R, =57+ 15=72m
Q.= (qu+9q.)+q, =913+1,09 = 1022 T

2.5. Ldp ghép tdm mdi :

Béng phuong phdp hinh hoc ta ¢6 so dé dé chon cdc théng sé cdn truc nhu sau :

(Chon théng s6 img v§i lap panel ¢ do cao 16n nhat)

yc

Hinh 2.10: Treo budc panel mdi

a) Ldp panel mdi nhip giita :

* Trudng hop khéng dung mé phu : H,=21,6m

H.=H +a+hy+h,+h=215+05+04+34+1,5=273m
H,=H, + a+h, =21,5+0,5+0,4=224m

Q,, = arctg 3}—H—°l—_j°— = arctgg/M = 60,05°

\ e+b y 1+3

Hy—h,  c+b _224-15 1+3

min = + = 32]m
sin39.07°  c0s59,07° 0,866 0,499
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(iai hinh hoc ta cé : S=16m
= R,=175m;Q,=2,64+001=2,65T

* Trudng hop dung mo phu : tinh toan véi a,, = 75°
o = arctg JIM =75°= {=3,6mchon
Ve+b+ £
= L =la=h etbtl oyon
sin 75° cos75°
Giai hinh hoc tacé :
H, —-h 4 -
= Lmi“=L+b+e=-2—2’—£+3+l=9,6m
tg75° 3,732
= R.=ILlm;  Q.=265T

b) Ldp panel mdi nhip bién :
Tinh todn tuong tu nhu 14p panel méi nhip giita .
* Trudng hgp khong ding mo phu :
H, =2275m, H,=1805m= L, =2/m

R,=158m ; Q,. =2,64+0,0i=2,65T

* Truémg hop diing mo phu :
H,. =22,5m, H, =1805m= L_,, =168m
R,=84m ; Q,.=265T
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Hinh 2.11: Kiém tra ldp tdrm mdi bién (co md phu)
(v61 nhip 18m & bién ban doc c6 thé tir Kiém tra twong tu nhu trén)
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Hinh 2.12: Kiém tra ldp tdm mdi bién (khéng 6 mo phu)
(véi nhip 18m & bién ban doc ¢6 thé ty kiém tra niong tit nhit trén)




Bang 2.2: Bang chon can truc theo cic thong so yéu cau

Yéu cdu Phuong 4n | Phuong dn 11
Tén cau klén ch Rmin Hyc ~min p ch Rmu: Hmu Lcl g Qul Rmax Hm
Loai cu Loai cau
(D (m) | (m) | (m) (M | (m) | (m) | (m) (M (m) (m)
 bién 675 | 56| 167 |157] MKG25BR | 68 | 9 [2161235] | kx-5363 | 68 10 17
(L=23,5m) (L=20m)
 gida 84 | 62| 19 |18 g4 | 8 | 22 | 235 84 | 87 1%
13 6.2 19
Cohipgitabien | 397 | 56| 17 | 16 | MKG-10 4 ) s | 18 | 18 E-10011D | 4 (0 | 235
397 | 5 | 144 {134 (=18m) (L=25m)
114+cira 1rdi ] 173 [ 83 | 268 | 262 | E-2508/30m { 173 98 | 29 | 30 XKG-50 | 173 | 12 | 27.4
12+cira 1rdi2 103 [ 72 228 | 22 | (&=30m) 53] 38| 28 | 30 (L=30m) | 193 | 175 | 24,5
el mai 1 265 | 11,0 § 273 | 232 | E-2508/30m | 3.8 | 23 [27.3| 30 XKG-50 | 38 30 | 273
ng md phu) 265 | 84 | 225 [1eg| (F=75m) | 34 | 275]225] 30 (L=30m) | 27 | 335 | 225
, (¢ = 10m)
el mai 2
n tudng 155 | 6.6 | 205 |19.7| Kx4361 |1,35) 15 |205]| 25 E-10011D | 24 | 153 | 205
(L=25m) (L=25m)






