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Bai 1
Khai quat mon hoc thiét ké thi cong cong trinh
1.1. Khai niém chung

O nudc ta, thiét ké t6 chirc thi cong chua duoc cha ¥ dung mirc. Nhimg cong trinh ¢6 chuan bi
cling c6 tién do6 thi cong va mot sd ban v& trinh bay mot vai bién phap thi cong nhung rat so sai va
chi ¢o tac dung tugng trung, trong qua trinh thi cong hau nhu khong sir dung dén. Cac quyét dinh vé
cong nghé hau nhu phé mat cho can bd thi céng phu trach cong trinh, can bo thi cong nay cung lac
1am hai nhiém vu vira 1 ngudi thiét ké cong nghé, vira 1a nguoi to chire san xuat. i v6i nhitng cong
trinh quy mé 16n va phirc tap thi ngay ca nhimng can bo giau kinh nghiém va ning luc ciing khong thé
1am tron ca hai nhiém vu d6, cong viée xay dung sé tién hanh mot cach ty phat khong co ¥ do toan
cuc, do d6 d& xay ra nhitng lang phi 16n vé stic lao dong, vé hiéu suat st dung thiét bi, kéo dai thoi
gian thi cong, tang chi phi mdt cach vo 1y.

Viéc thiét ké t6 chirc thi cong ma diéu quan trong 1a thiét ké phuong thic, cach thic tién hanh
ting cong trinh, hang muc hay t6 hop cong trinh..., c6 mot vai tro rat 16n trong viéc dua ra céng trinh
thuc tir ho so thiét ké ki thuat ban dau va cac diéu kién vé cac ngudn tai nguyén. N6 1a tai liéu chu
yéu chuan bi v& mit td chic va cong nghé, 1a cong cu dé nguoi chi huy diéu hanh san xuat, trong d6
ngudi thiét ké dua vao cac giai phap hop 1y hoa san xuat dé tiét kiém vat liéu, lao dong, cong suét
thiét bi, giam thoi gian xay dung va hop 1y vé mit gia thanh.

Dé dap ung cac yéu cau do, ndi dung mon hoc td chirc thi cong bao gdm céc van dé sau:

e Nhitng van d Iy luan co ban vé thiét ké va to chirc thi cong xay dung.

e Cac phuong phap 1ap mé hinh ké hoach tién d6 va t6 chirc thi cong xay dung.

e Thiét ké va to chirc cac co so vat chat ky thuat cong trudng.

e T6 chirc va diéu khién tién do thi cong xay dung.

DPé nim virng va van dung tbt nhiing kién thirc ma mén hoc to chirc thi cong trang bi vao thyc tién,
nguoi can b chi dao thi cong con can phai trang bi cho minh céc hiéu biét nhat dinh vé ky thuat, kinh
té, x4 hoi ¢6 lién quan nham giup cho viéc t6 chirc va chi dao thi cong cong trinh mot cach ding dén,
sang tao va co hiéu qua cao. Mot kho khan dit ra 13 cong tac quan 1y xay dung cua dat nudce ta hién
nay dang trong qud trinh ddi méi va hoan thién nén cac quy dinh, thé 18, quy chuén, quy pham...hodc
1a chua 6n dinh, hodc 1a chua c6 nén khi 4p dung vao thuc té can theo sat nhitng quy dinh, tiéu
chuan...da va s& ban hanh.

1.2. Cac budc thiét ké, phan loai thiét ké trong xay dung co ban

Theo quan diém vi mé cua nguoi quan ly dau tu, cong trinh xay dung luon gén lién v6i mot du an,
n6 thuong trai qua ba giai doan chuén bi dau tu, thuc hién dau tu va dua cong trinh vao hoat dong
(hinh 1-1).
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Hinh 1-1. Qu4 trinh hinh thanh céng trinh theo quan diém vi mé.

Nhu vdy mudn hinh thanh mét dy an phai 14 két qua ctia nguyén nhan chii quan (kha niang dau tu)
va nguyén nhan khach quan (nhu cau cua thi truong). Theo quan diém vi mé ciia ngudi quan 1y xay
dung, mot cong trinh duoc hinh thanh thudng qua sdu budce nhu sau. Trén hinh 1-2 trinh bay day du
céc bude tién hanh thuc hién mot du an xay dung thudc nha nudc quan ly. Nhung n6 ciing bao ham
ca v6i cac cong trinh chu dau tu 1a tu nhan. Tuy nhién tiy theo quy mé cong trinh cac budc c6 thé

don gian hoa hodc sat nhap lai chi gilt nhitng budc co ban.

Tham dinh Tham dinh | | Tham ké

Dy 4n tién khd thi| | | Dy 4n kha thi | | | Thiét ké

v Khao satfBao cao| | | Khao [Bao cdo| | |[Khao sat . _ .

tlIéIlg so bo duan | V,)sat k}Nf du an v, bé) sung V; szlu > Thi Khai

TKT thuat | kha thi thau cong thac

A
A

CHU PAU NHA L

U THUC THAU | CHUPAU
HIEN 4 TU

CO QUAN TU VAN THUC HIEN

Hinh 1-2. Qua trinh hinh thanh cong trinh theo quan diém vi mé.
Y tuong cia dy an 1a y kién dé xuat dau tién dé du an hinh thanh. Y tuéng thuong duoc chu dau
tu dé xudt do tac dong cua cac nguyén nhan chu quan va khach quan, ciing c6 khi chi 14 sy nhay cam
nghé nghiép cua chi dau tu trong mot tinh hudng cu thé. Y twdng hinh thanh tir tir, tir lc so khai dén

giai doan chin muoi s€ dugc dua ra ban luan nghiém tic va dugc cap c6 chu quyén ghi vao chuong



trinh nghi su. Pay 1a tién dé cho cac bude tiép theo.

1.2.1. Tham do va ldp dw dn tién kh thi

La budc tiép theo cia ¥ tudng duoc chii ddu tu thué co quan tu van 1am, ciing co thé 13 chu dau tu
truc tiép thuc hién. Noi dung cua budc nay 1a tham do cac s6 liéu ban dau dé chu dau tu kh'fmg dinh
¥ tuong do6 co co s khong, néu co trién vong tiép tuc nghién ctru tiép bang khong thi dimg lai. Trong
budc nay cong tac tham do 1a chu yéu, dua trén nhiing $6 liéu sdn c6 thu thap dugc, nguoi ta lam du
an tién kha thi. Sau d6 1am nhitng bai toan cha yéu 1a phan tich kinh té so bo dé két luan.

Lap du an tién kha thi can lam nhirng viéc sau:

e Tim hiéu nhu ciu cta xa hoi trong khu vuc du 4n hoat dong.

e Tim hiéu chi truong dudng 16i phat trién kinh té cta qubc gia trong thoi gian kha dai (10 - 50
nam).

* Danh gia tinh hinh hién trang nganh va chuyén nganh kinh té cta dy an, trong d6 chu trong dén
trinh d6 cong nghé, nang suat hién c6 va kha ning phat trién ciia cac co s hién dién trong thoi gian
t6i (cai tao, mo rong, nang cap cong nghé, hién dai hoa cong nghé).

e Trinh d6 cong nghé san xuat ciia khu vyc va thé gidi.

* Mirc séng cua xa hoi, kha nang ti€u thy san phém tai dia phuong va khu vuc xuét khau.

» Kha nang ctia cht dau tu, cac ngudn von 6 thé huy dong, md hinh dau tur.

* Ngudn cung cip nguyén vat liéu, cong nghé san xuat.

* Pia ban xay dung cong trinh s& trién khai dy 4n v6i s6 liéu vé dia hinh, khi hau, dan cu, méi
trurong trude va sau khi xay dung cong trinh.

* Co s6 ha tang san c6 va trién vong trong twong lai.

Trén co s6 cac s liéu dd phan tich tinh toan dé rat ra két luan c6 dau tu khong va quy mé dau tu
la bao nhiéu (nhém céng trinh). Trong thoi gian 1ap du an tién kha thi c¢6 thé thuc hién khao sat so bo
b6 sung dé c6 du sb lidu viét bao cao. Dy 4n tién kha thi viét dudi dang bao cao phai dugc tham dinh
va phé duyét, theo quy dinh hién hanh tuy thudc quy mé va ngudn vén cua du an.

1.2.2. Lap dw dan khd thi

Paiy 1a budc quan trong trong qua trinh hinh thanh dy an, n6 khang dinh tinh hién thuc cta du an.
Trong budc nay gdm c6 hai phan khao sat va viét bao cdo kinh té k¥ thuat. Lap dy an kha thi thuong
duogc co quan tu van thiét ké thyc hién. Trong du 4n kha thi phai ching minh dugc tinh kha thi k§
thuat va tinh hiéu qua kinh té cta cong trinh (sira chita, mé rong, hién dai hoa, xay moéi).

Cong trinh cang 16n, cang phtrc tap, dia ban xay dung cang rong thi viéc khao sat cang phai toan
dién va day du. Dbi véi nhitng khu vue dd c6 cong trinh xay dung thi s lidu ¢ thé tan dung nhiing
két qua ctia lan khao sat trudc.

Trong khao sat chia ra 1am hai loai kinh té va ky thuat. Khdo sat vé kinh té thuong dugc thyc hién

trude, nd cung cap so li¢u lam co sé xac dinh vi tri cung véi ngudn nguyén licu, mang ludi ki thuat



ha tang co s& (giao thong, ning lwong) ngudn nudce, dan cu, phong tuc, vin hoéa, moi truong thién
nhién, nhan lyec...

Dbi tuong cua khdo sdt ky thudt 13 didu kién thién nhién trong khu vuec trién khai du an, muc dich
dé trién khai du 4n c6 loi nhét. Két qua khao sat k¥ thuat giup lua chon mat bang xay dung, quy hoach
nha cira, cong trinh, nhirng giai phap k¥ thuat can trién khai.

Két luan cubi cung cua dy an dya trén sy danh gia toan dién kinh té - ky thuat cac phuong an dat
ra.

Dbi véi cong trinh dan dung va cong nghiép khao sat bao gdm nhitng van dé.

e Lam rd diéu kién kinh té khu vuc xay dung v&i su quan tdm cho hoat dong cia cong trinh, g@)m:
nguyén vt lidu, kha nang cung cap dién, nudc, mang ludi giao thong, lao dong ciling nhu céc tai
nguyén khac, nhitng khao sat giup xac dinh vi tri xay dung cong trinh.

* Khéo sat nhiing cong trinh dang hoat dong trong khu vuc s€ xay dung cong trinh, 1am ro cong
sudt, trinh d6 cong nghé, kha nang lién két giira chiing va vdi cong trinh s& xay. Pay 1a co so dé xac
dinh quy md va lgi ich cua cong trinh s€ xay dung.

« Khéo sat toan dién dia hinh, dja vat khu vuc trién khai dy 4n dé thiét ké va quy hoach cac nha,
cong trinh cling nhu cdc mang k¥ thuat, ha t?mg co s0. Viéc nay dugc thuc hién trén ban dd dia hinh
(c6 san hoidc phai tu do v&).

* Khao sat dia chat cong trinh, dia chat thay van ctia mit bang xay dung dé xac dinh tinh co Iy ca
dia tAng, nude ngam, mua giod, ho ao, song sudi...S6 lidu khao sat phai da dé xac dinh duoc giai phap
két cau, méng, hé théng mang ludi nude ngam...

* Khao sat diéu kién thoi tiét (mua néng, nhiét do, sim sét...) khu vuc xay dung cong trinh. Péi
v6i cac cong trinh dic biét can khao sat thém nhimng yéu té cta khi quyén (46 am, do trong sach cua
khong khi, phong xa , ion...).

* Khao sat diéu kién lién quan dén xay dung dé van dung kha ning tai chd giam gia thanh cong
trinh, bao gé)m nguén vat liéu xay dung tai chd (méy moc, thiét bi, giao thong, kha nang khai thac cac
xi nghiép phu trg) ngudn nhan cong dia phuwong; mang ludi dién, nude sin co.

* Khao sat nhung yéu t6 anh huong dén gia thanh cong trinh, thoi han c6 thé hoan thanh xay dung
ting phan va toan bg ciing nhu ké hoach dua cong trinh vao khai thac.

* Khio sat quang canh kién tric, quy hoach khu vyc dé cong trinh c6 giai phap thiét ké hoa nhap
v6i canh quan kién trac sén co.

T4t ca cac s hiéu co lién quan dén thiét ké, xdy dung va khai thac cong trinh déu phai thu thap
day du va viét thanh bao céo kinh té k¥ thuat dé khang dinh vi tri xdy dung cong trinh. Bio co phai
dua ra it nhét 13 hai phuong 4n dé so sanh lya chon.

Bao cao kinh té ky thuat cua dy an kha thi dugc thuc hién boi co quan tu van thiét ké dua trén

nhirng bao cdo khao sat kinh té - k§ thuat. Bao cdo phai dua ra 10i giai cua bai toan dit ra it nhét co



hai phuong an. Trong d6 chirng minh tinh hiéu qua kinh té cua 16i giai bao gdm nhimng phan chinh
Sau:

1. Cong suét cuia cong trinh.

2. Gia tri, hiéu qua kinh té, thoi han thu hdi von dau tu co ban cua cong trinh.

3. Thoi gian dat cong sudt thiét ké va cac chi tiéu kinh té k¥ thuat thiét ké.

4. Mttc d6 co gioi hod, tu dong hoa cac qua trinh san xudt, trinh do cong nghé so véi trong nudc
va thé giéi. Trinh d tiéu chuan hoa, thong nhit hoa cac chi tiét trong san pham lam ra. Hé thong quan
1y chat lwvong ap dung.

5. Hé s6 xay dung (sir dung mat bang) so vdi tiéu chudn quy dinh.

6. Thay do6i mdi truong sinh thai (ciy cbi, dong chay, gia dat dai) do cong trinh mang lai.

7. Anh huong dén doi sdng x4 hoi cta nhan vién va gia dinh céng nhan, can bo trong qua trinh
xay dung va khai thac cong trinh.

H6 so ctia bao céo du an kha thi bao gdom:

e Thuyét minh trinh bay tom tit ndi dung cac phuong an dua ra dé lua chon, so sanh cac phuong
an do, tinh toan khai quat nhirng quyét dinh trong phuong an, trinh bay bién phap an toan lao dong
va tinh toan céc chi tiéu kinh té k¥ thuat, trong d6 giai thich va cach xac dinh cac chi tiéu do.

* Tong mit bang thé hién day du madi lién hé giita cac toa nha, cac cong trinh xay dung.

* Cac ban v& cong nghé, giao thong ndi bo, giai phap kién tric, két cau, hé thong thiét bi va cac
giai phap thiét ké khac c6 lién quan.

* Danh muc céac loai may mdc, thiét bi cua cac hang muc cong trinh.

* Udc tinh mirc d4u tu xay dung cong trinh (khai toan).

* Udc tinh gia mua sam thiét bi, may moc theo gia khao sat.

* Tong mirc dau tu cta du an (tong khai toan)

* Bang thong ké céc loai cong tac xay lip chinh.

* Thiét ké t6 chirc (hodc thi cong) x4y dung voi tong tién d6 (thé hién bing biéu db ngang hoic
mang).

* Cac giai phap k¥ thuat chong 6 nhim moéi trudng hay thay dbi canh quan...

Dy 4n kha thi phai dugc tham dinh va co quan cha dau tu ¢ cap trong dwong phé duyét tuy theo
ngudn von va cong trinh thuéc nhém nao ?

1.3. Thiét ké cong trinh xay dung din dung & cong nghiép

Bao gdm hai phan chinh: thiét ké va tinh dw todn. Tuy theo quy mo, do phirc tap, tinh quan trong
ctia cOng trinh thiét ké co thé thuc hién theo hai giai doan (cong trinh nhém A va nhing cong trinh
quan trong cia nhoém B) hay thiét ké mot giai doan. MJi thiét ké biéu hién mot giai doan hoan chinh
thiét ké voi chat lugng va do chinh xac nhét dinh. Thiét ké giai doan sau dya trén két qua giai doan

trude dé hoan thién va cu thé hoa giai phap lya chon.



Néu thiét ké mot giai doan 1a thiét ké thi cong. Khi thiét ké hai giai doan thi giai doan dau 1a thiét
ké k¥ thuat con giai doan sau 12 thiét ké thi cong (hinh 1-2). Thiét ké do co quan tur van thuc hién theo
hop ddng ky két voi chi dau tu. Thiét ké mot hay hai giai doan tuy quy mé va tinh chit quan trong
do co quan c6 cha quyén quyét dinh.

Nhiém vu chinh cta co quan thiét ké 13 khong ngimg nang cao chat luong cia du an, giam gia
thanh cong trinh, it ngan thoi gian ting ning suat cong tac thiét ké.

1.3.1. Nguyén tic thiét ké cong trinh xdy dung.

bé dat duge muc dich trén khi thiét ké can thoa mén nhirng yéu cau sau:

o Thiét ké dong b cong trinh xdy dwng, nghia 1 song song véi thiét ké cong nghé can tién hanh
thiét ké kién truc, két ciu xay dung cong trinh. Nhu vy s& bao dam sy an khép gitra cac phan thiét
ké dé c6 thé dat mua sam thiét bi may moc kip thoi. dé dam bao tinh kha thi khi thiét ké da phai hinh
thanh cac bién phap xay dung cong trinh (thtr tu, phuong tién, thoi gian thi cong). Vi muc dich do
trong thiét ké phai c6 thiét ké t6 chuc (hodc thi cong) xdy dung di kém véi thiét ké cong nghé, kién
tric va két cau dé dam bao tinh kha thi cua no.

o Hiéu qua kinh té va hoan thién ky thudt trong cac giai phap thiét ké phai phu hop véi quy hoach,
tuan thi cac quy dinh trong quy chuan xay dung ctia nha nudc Viét Nam (TCVN) hay nhing tiéu
chuan di dugc quy dinh trong hop dong thiét ké.

* Ap dung rong rii nhiing thiét ké mau c6 chat luong; nhirng chi tiét két cdu phd bién trong cong
trinh. Pay 14 bién phap giam chi phi thiét ké, nang cao cong nghiép hoa, rat ngan thoi gian xay dyung
cong trinh.

* Str dung t6i da vat lidu dia phuong giam t6i mirc thap nhat vat lidu nhap...

* Ap dung cong nghé tién tién trong cong tac xay lip 1am co s& co gidi hoa dong bd, van dung
hinh thtrc t6 chirc va quan 1y xdy dung tién tién.

* Tién hanh khao sat bo sung ddi voi nhitng giai phap k¥ thuat ma nhing khao sat giai doan dy an
cung cap chwa day du, hodc phat hién, phat sinh nhiing s6 liéu mai.

1.3.2. Thiét ké kj thudt (TKKT).

Thiét ké k¥ thuat 1a giai doan dau trong thiét ké hai giai doan. Thiét ké k¥ thuat dya trén co s
khao sat va bao cao du an kha thi cong v6i khao sat trong giai doan thiét ké (néu c6).

Thiét ké k¥ thuat giai quyét tat ca cac van dé k¥ thuat bao dam cho cong trinh c6 tinh kha thi,
phuong phap tinh toan diing co tinh tién tién, sd liéu dua ra chinh xac nhung con ¢ giai doan mé (dé
bd sung) chua du chi tiét dé tién hanh thi cong, dic biét 1a cac chi tiét do thi cong dat ra. Thiét ké k§
thuat duoc trién khai & tat ca cac phén cua thiét ké (cong nghe, kién trac, két cu, vat liéu...) san sang
dé trién khai thiét ké thi cong. Ho so TKKT bao gom:

* Thuyét minh trinh bay cach tinh toan, khai quat nhiing giai phap thiét ké cuia toan bd cong trinh.

* Cac ban v& cong nghé, day chuyén san xuat, giai phap kién trac (mit bang, cit, ding) giai phap



két cau, giai phap trang thiét bi...ma cong nghé thi cong sé& ap dung.

* Dy toan so bd gia thanh cong trinh.

* Thiét ké k¥ thuat phai dugc thim dinh va phé duyét & cip c6 thim quyén thudc nha nude hoic
cha dau tu.

1.3.3. Thiét ké thi cong (TKTC)

Thiét ké thi cong 1a thiét ké cong trinh theo mot giai doan hay giai doan hai cta thiét ké cong trinh
hai giai doan gom thiét ké va dy toan.

Thiét ké thi cong c6 nhiém vu truc tiép phuc vu thi cong cong trinh. Thiét ké thi cong dua trén bao
céo du 4n kha thi (thiét ké mot giai doan) hodc thiét ké ky thuat (thiét ké hai giai doan). Nhing sai
1éch véi du 4n kha thi hay thiét ké k¥ thuat chi duoc phép khi nang cao chét luong thiét ké va duoc
chu dau tu va ngudi thiét ké trude dong .

Khi thiét ké mot giai doan TKTC phai giai quyét toan bo va dat diém nhiing giai phap thiét ké,
cung cép du s6 liéu can thiét nhu lao dong, tai nguyén, vat tu, k¥ thuat, gid thanh xay dung (du todn)
cling véi Cac ban vé thi cong cac cong tac xay lap cho ngudi xay dung.

Trong thiét ké hai giai doan TKTC phai cu thé hoa, chi tiét hoa cac giai phap cong nghé, kién truc,
két cau, thi cong dd duoc khang dinh trong thiét ké k¥ thuat.

Dy toén trong TKTC phai dugc thuyét trinh cach tinh khdi lwong cong viée, don gia ap dung, chi
dan hoic thong tu ctia co quan nha nudc vé hach toan cong trinh. Ban vé thiét ké thi cong phai cung
cAp day du chinh xéc, rd rang cac chi tiét can thiét ctia cong trinh thiét ké dé tién hanh cac cong tac
xay lap. Thiét ké phai trinh bay tir tong thé dén chi tiét, phan tich chi dan (gém mit bang, cit, chi tiét
phong to, trién khai bo phan). Ban v& phai chi duoc vi tri, mdi quan h¢ giita cac cong trinh v6i mang
lu6i k¥ thuat, giao thong. Ban vé& chi tiét cung cip hinh dang, kich thudc timg bo phan, su lién két
giita chiing. Ban vé thi cong phai bao dam nguoi thyc hién lam ding y d thiét ké mot cach chinh xéac
nhat, tiét kiém nhat.

Duy toan thiét ké duoc tinh toan dua trén khang dinh cua dy 4n kha thi va da trién khai day du thiét
ké thi cong (ké ca nhirng bién phap thi cong dic biét chua c6 trong dinh mirc don gia dén thoi diém
tinh toan).

Thiét ké thi cong va dy toan kém theo phai duge cip quan 1y c6 tham quyén phé duyét né lam tai
liéu phuc vu thi cong vira 1a co s¢ dé quyét toan cong trinh.

1.4. Thiét ké t6 chirc xay dung

1.4.1. Nhiém vu va nguyén tic thiét ké té chikc, thi cong xdy dung.

Trong thiét ké cong trinh xay dung ludn luén phai bao gom thiét ké t6 chirc hodc thi cong xay
dung. N6 1 bo phan khong thé tach roi khoi thiét ké ki thuat va thiét ké thi cong.

Nhiém vu cua thiét ké t6 chirc va thi cong 1a tim kiém bién phap t6 chirc hop 1y dé xay dung cong

trinh trong thoi han ngan nhat ¢ thé, voi gia thanh nho nhit, chit lugng tt nhit theo yéu cau thiét



ké.

Trong thiét ké t6 chirc va thi cong xay dung phai trinh bay phwong phép, phuong tién, thoi han
thuc hién timg loai cong tac xdy lip ciing nhu toan bd cong trinh. D6 1a co s dé 1ap ké hoach dau tu
von, cung ung vat tu k¥ thuat, co so san Xuét phu trg... No 1a co s& dé lap ké hoach thuc hién kiém
tra, bio c4o san xuét.

Dé thiét ké t6 chure va thi cong xay dung dat dugc nhiém vu déra (nhanh, chét luong, giéd ha) khi
thiét ké phai tudn thu theo cac nguyén tic sau:

* Viéc thuc hién céc cong tac xay lap bat budc phai tuan tha theo quy trinh quy pham d duoc phé
duyét dé 1am chinh x4c, két hop nhip nhang, an khép gitra cac qua trinh san xuét va gitra cac don vi
tham gia xay dung.

* Pua phuong phap san xuat day chuyén va té chirc thyc hién cang nhiéu cang tét. Pay 1a phuong
phap tién tién no s& nang cao nang suét lao dong, chét luong cong vi€c; san xuét diéu hoa, lién tuc,
giam nhe cong tac chi dao va kiém tra chat luong, dé dang ap dung cac phuwong phap quéan 1y hé thong.

* Pua hé thong quan 1y chat luong tién tién vao trong san xuét, thay KCS bang ISO-9000 dé nang
cao tinh canh tranh trong co ché thi truong.

* Bio dam san xuét quanh ndm, nhu vay s& khai thac hét nang luc thiét bi, bao dam cong an viéc
lam cho can bd cong nhan, tao sy phat trién 6n dinh cho don vi xay lép trong thoi gian dai.

* Sir dung co gidi hoa ddng bo va tw dong hoa trong cac qua trinh xay lap. Chon nhitng may moc,
co gidi co cong suat manh va gia thanh ha, str dung hét cong suat va hé sb thoi gian cao.

* Sir dung cac két cAu lip ghép va céu kién san xuét tai nha may dé rut ngan thoi gian thi cong,
giam phu phi (cdp pha, hao hut vat liéu..).

* Giam x4y dung lan trai, nha tam. Tang cuong sir dung nhitng loai nha thao lap, di dong, sir dung
nhiéu 1an vao muyc dich tam trén cong truong dé giam gia thanh cong trinh.

* Thuc hién phép 1énh phong hd lao dong, k¥ thuit an toan lao dong cting nhu phap Iénh phong
chéng chay no tai cong trudng.

. Ap dung cac dinh muc tién tién trong lap ké hoach, td chure, chi dao xay dung voi viéc su dung
so d0 mang va may tinh.

e Thyc hién ché d¢ khoan san pham trong quan 1y lao dong tién lwong cho can bd cong nhan di
d6i v6i ap dung hé théng quan 1y chit lugng dé ting tinh chii dong, trach nhiém cua cac ¢4 nhén ciing
nhu tap thé véi cong viée.

* Bao dam thoi han x4y dung cong trinh theo phap 1énh (hop dong ky két).

1.4.2. Thiét ké to chirc xdy dung (TKTCXD).

Thiét ké t6 chire xdy dung duoc tién hanh cung véi thiét ké ky thuat hodc thiét ké thi cong trong
thiét ké mot giai doan. Thiét ké td chirc xay dung dugc co quan tu vén thiét ké thuc hién trén co sé

bao cdo du an kha thi va két qua khao sat ky thuat va khao sat bd sung trong khi thiét ké.



Nhiitng nhiém vu can gidi quyét trong TKTCXD:

* Xac dinh thoi han xay dyng cong trinh ciing nhu cac giai doan chinh, thoi diém tiép nhan thiét
bi.

* Nhitng giai phap co ban vé t6 chirc xay dung toan cong trudng ciing nhu timg nha mét.

* X4c dinh khéi luong dau tu tién von cho timg nam, quy.

e Thanh phén, khdi lugng, thur ty, thoi han thyc hién cac cong viéc trong giai doan chuan bi khéi
cong cong truong.

* Nhu cau vé tai nguyén vat chat k¥ thuat chinh, ngudn cung cip va tach thirc tiép nhan trong tirng
giai doan cu thé.

* Nhu cau sinh hoat ctia cong nhén, can bo k¥ thuat, nhu cau nha ctra, sinh hoat ctia cong trudng
va giai phap ap dung.

* Xay dung co so san xuét phu tro phuc vu cong truong xy dung.

* Trién khai phiéu cong nghé cho nhing cong viéc thuc hién cong nghé méi.

* Thiét 1ap diéu kién an toan lao dong va vé sinh méi trudng cho toan cong truong va cho timg
cong viéc dac biét.

Ho so ciia TKTCXD bao gom nhiing tai liéu sau:

e Bang tong hop cic cong viéc xay lp chinh va dic biét trong giai doan xdy dyng chinh ciing
nhu trong giai doan chuan bi.

° Téng tién do (dudi dang khai quat) thuc hién cac cong viéc chinh trong giai doan chuén bi va
giai doan xay dung. Trong d6 thé hién 15 thir ty trién khai cong viéc cac giai doan hoan thanh va toan
bd. Trong tién d6 c6 kém theo biéu d6 huy dong nhan luc, thoi gian sir dung méay moc.

¢ Ké hoach tong thé vé cung cap von theo nam, quy phu hop véi timg tién do.

e Tong mit bang xay dung véi ty 1é thich hop thé hién nhitng cong trinh da va sé xdy dung ciing
nhu kho tang lan trai.

e Ban d6 khu vuc véi ty 1¢ thich hop thé hién cong truong xay dung cling v6i mang ludi xi nghiép
phu trg, co sé vat chét k¥ thuat, lang cong nhan, h¢ théng giao thong duong x4 va nhiing cong trinh
khac c6 lién quan dén cong trudng.

e Danh myc tong thé nhiing vat liéu, ban san pham, két cau chinh, may xay dung, phuong tién
van tai theo cac giai doan xay dung ctia nam, quy. Thiét ké va dy toan nha & lan trai tam khong nam
trong gi4 thanh xay dung. Nhimg cong trinh l4n trai, phuc vu thi cong nay do cip quyét dinh dau tu
xem xét va phé duyét.

e Ban thuyét minh trinh bay dic diém cong trinh, diéu kién thi cong, quy trinh cong nghé, phuong
phap té chirc xay dung, nhu cau va giai phap vé nhan tai vat lyc, may moc, kho bai, duong x4, lan
trai ciing nhu cac chi sb vé kinh té k¥ thuét ctia bién phép thi cong.

e Tinh gid du toan cong trinh dya trén nhitng don gia, dinh muc va bién phap thi cong dugc phé



duyét. Tinh du toan phai co bang ké cong viéc, cach xac dinh khdi lugng cong viée cua chung. Dbi
v6i nhiéu viéc khong c6 don gia thi phai co tinh tan gia thanh bao gom vat liéu, nhin cong, may moc.

Thiét ké t6 chirc xay dung phai dugc tién hanh song song vdi cac giai doan thiét ké twong tmg cia
cong trinh dé phu hop vé6i giai phap mit bang, két ciu, cong nghé ciia cong trinh.

Déi v6i cong trinh don vi nhéd gon hodc cong trinh thi cong theo thiét ké mau phai cé:

*Tong tién d6 (dang mang).

*Tong mit bang.

*Biéu db nhan luc va sir dung may moc.

*Bang tinh dy toan.

Thuyét minh.

1.4.3 Thiét ké té chirc thi cong (TKTCTC)

Thiét ké t6 chuc thi cong dugc co quan xay lép thuc hién trén co s¢ cia TKTCXD, dy todn cong
trinh cong voi nhimg két qua khao sat bod sung khu cong truong va nang luc cta don vi nhan thau.

Trong TKTCTC sé& chinh 1y, chi tiét hoa cac quyét dinh cia TKCTXD va giai quyét cac van dé
m&i phat hién. Dic biét quan tam dén nhimg chi tiét trién khai cong nghé xay lap ciing nhu viéc xay
lép nhitng xi nghi¢p phu trg phuc vu san xuét vat liéu, cu kién cho cong truong. Vi tri, cong suét,
cOng nghé va trang bi ciia cac xi nghiép phai duoc gitr nguyén theo TKTCXD. Sy thay d6i chi duoc
phép khi bén thiét ké TCXD dong ¥ do giam duogc gia thanh cong trinh va cai thién chat lugng cong
viéc.

TKTCTC phuc vu cho cong tac t6 chure thuc hién, chi dao va kiém tra tit ca cac giai doan thi cong,
cac hang muc cong trinh va toan céng truong nén thiét ké phai hét stc cu thé va chinh xac cac van dé
sau: thoi han xay dung cac hang muc cong trinh, cua cac giai doan chinh va toan cong truong; thu tu
va bién phap thuc hién cac cong viéc xay lap; su phdi hop, thoi han thuc hién cac bién phap trong
giai doan chuén bi: biéu dd cung Ung vét tu, may moc; nhu cau vé nhién liéu nang lugng trong giai
doan thi cong; nhu cau vé nhan luc theo nganh nghé; bién phap phong hg, v¢ sinh an toan lao dong;
hé théng kiém tra, quan 1y chat luong ap dung.

Ho so ciia TKTCTC bao gom:

* Tién d6 (dang SPM) xdy dung céc cong trinh don vi véi khdi lwong thi cong chinh xac.

* Tong tién d6 ( dang SPM) khai quat cho toan cong trudng va cac giai doan xay dung.

* Tong mat bang bd tri chinh xé4c vi tri cac xi nghiép san xuat, dudng x4 cd dinh va tam, kho, bai
mang ludi cap dién, nude thong tin...

* Ban liét ké khdi lugng cac cong vige trong giai doan chuén bi va biéu dd thyuc hién.

* Bi¢u d6 cung tmg vat tur chinh.

* Biéu d6 nhu cu nhén lyc theo nganh nghé, may xay dung va van chuyén.

* Phiéu cong nghé cho nhimg cong viéc thi cong phirc tap va méi.



* Ho so may moc va phiéu chuyén giao cong nghé cho nhimng cong viéc thi cong dic biét, quan
trong (né min, khoan, k¢...).

* Ban thuyét minh vé cac giai phap cong nghé, bao hiém, méi trudng an toan lao dong, hinh thirc
tiép nhan nhan tai, vat luc. Tinh toan cac chi tiéu kinh té k¥ thuat (thoi han xay dung, trinh do co gidi
hoa, chi phi lao dong cho mét don vi san pham...).

Céc ban v& thiét ké thi cong cong trinh tam, lan trai. TKTCTC phai thyc hién xong trudc ngay
khéi cong cong trinh mot thoi gian dé can bo ky thuat nghién ctru ndm bit duogc v dd. Viéc thiét ké
TKTCTC phai dugc k¥ su va can bd ky thuat ¢6 kinh nghiém cua don vi nhan thau thuc hién dudi sy
chi dao cua k¥ su truong co sy tham khao ¥ kién ctia nhitng ngudi thi cong.

TKCTCT giai quyét cac van dé k¥ thut cong nghé, t6 chirc va kinh té phirc tap. Mudn dat dugc
t61 wu thi phai tién hanh nhiéu phuong an 1am co s lya chon theo nhirng chi tiéu kinh té k¥ thuat, cu
thé 1a:

© V& ky thuit .

* Bao dam chat lugng cao nhat.

* Tao diéu kién cho viéc thi cong d& dang, an toan nhat.

© V& kinh té.

e Giam gi thanh thap nhat.

* Sir dung c6 hiéu qua nhét tai nguyén san xuit caa don vi xay lap.

* Pua cong trinh vao khai thac dung ké hoach.



Bai 2
Cac md hinh ké hoach tién d9 thi cong xay dung
2.1 Khai niém chung

2.1.1 Khdi ni¢m

Mo hinh ké hoach tién d6 (KHTD) 1 mét biéu ké hoach trong d6 quy dinh trinh ty va thoi gian
thuc hién cac cong vi¢e, cadc qua trinh hodc hang muc cong trinh cung nhiing yéu cAu vé céc nguén
tai nguyén va thu ty dung ching dé thuc hién cac nhiém vu ké hoach dé ra.

Nhu vay mo hinh ké hoach tién do 1a hinh thirc va cong cu mo ta sy phat trién cta qua trinh thi
cong vé thoi gian, khong gian cling cc nhu cau vat chat ma cac thiét ké to chie xay dung, thi cong
xay lap an dinh.

2.1.2 Phén logi.

Tuy theo yéu cau, noi dung va cach thé hién c6 4 loai md hinh KHTD sau:

e M5 hinh ké hoach tién do béng $6.

e M5 hinh ké hoach tién do ngang.

e M0 hinh ké hoach tién d¢ xién.

e MOo hinh ké hoach tién 46 mang ludi.

2.1.3 Ciu tric.

Céu tric mot mo hinh ké hoach tién d6 gdm 3 phan chinh:

e Phin 1: C6 tén goi 1a “Tap hop nhiém vu theo hién vit va tai chinh”, tiy theo yéu ciu cia
timg loai mo hinh KHTD ma phan nay c6 thé dugc trinh bay tong quat hay chi tiét hon nira.

e Phin 2: C6 tén goi 1a “Pé thi ciia tién dg nhiém vu”, phan nay trinh bay céc loai mo hinh bang
s0, ngang, xién hay mang ludi dé chi su phat trién vé thoi gian, khong gian clia cac qua trinh thi cong
xay dung.

e Phin 2: Co tén goi 1a “Ké hoach nhu cdu vé vit tw — nhdn Iwc —tai chinh”, phan nay duoc lap
téng hop hoéc chi tiét cac nhu cau vat tu, thiét bi, nhan luc, tai chinh...can thiét dé hoan thanh cac

nhiém vu theo KHTD da vach ra.

PHAN 1 PHAN 2

PHAN 3

2.2. M6 hinh ké hoach tién d bing s6

Mo hinh KHTD bang sé dung dé lap ké hoach dau tu va thi cong dai han trong cac du an, cau triic
don gian, xem vi du minh hoa nhu hinh 2-1.

e Phin 1: Trinh bay thir tir va tén goi cac hang muc dau tu cling gié tri cong tac tuong tng (trong
d6 c6 tach riéng gia tri cho phan xay lap va toan bo).

e Phin2: Dung cac con sd dé chi su phan bd vén tai nguyén dung dé xay dung cac hang muc theo



cac nam. Phan nay quy udc ghi tir s6 13 tong gia tri dau tu cua hang muc, mau so6 1a phan gia tri xay
dung.

e Phin3: Tong hop nhu ciu vén dau tu theo cac ndm va cho toan bo ké hoach.

S6 | TEN HANG MUC | GIA TRI CONG TAC | TIEN PQ THEO NAM
TT | CONG TRINH TONG SO | PHANXD |1 2 3
1 | Céngtacchuinbi [ 1.500 1.500 1000/1000 | 300/300 | 200/200
2 | Khéi nha san xudt | 10.500 9.500 1500/1500 | 7500/7500 | 1500/500
3 | Nhaquanly... 450 400 300/300 | 150/100 | -
NHU CAU VAT TU
NAM 2800/2800 | 7950/7900 | 1700/700
TOAN BQ | 12450/11400

Hinh 2-1. Cdu triic mé hinh ké hoach tién dé bang so.
2.3. Mé hinh ké hoach tién d ngang

2.3.1 Dic diém céu tao.

Con goi 1a md hinh ké hoach tién d6 Gantt (phuong phap nay do nha khoa hoc Gantt dé xudng tir
nam 1917). Pac diém 1a m6 hinh st dung dd thi Gantt trong phﬁn dd thi tién d6 nhién vu_do l1a nhiing
doan thang nam ngang c6 do dai nhat dinh chi thoi diém bét dau, thoi gian thuc hién, thoi diém két
thiic viée thi cong cac cong viée theo trinh tu cong nghé nhat dinh. Xem vi du minh hoa nhu hinh 2-
2.

e Phin 1: Danh muc cic cong viéc duoc sip xép theo thir ty cong nghé va to chirc thi cong, kém
theo 1a khoi lugng cong viée, nhu cau nhan luyc, may thi cong, thoi gian thuc hién, von...cua tung
cong viéc.

e Phin 2: Puoc chia lam 2 phan

Phén trén 1a thang thoi gian, duoc dénh sé tuan tu (s6 ty nhién) khi chua biét thoi diém khoi
cong hodc danh s6 theo lich khi biét thoi diém khoi cong.

Phan dudi thang thoi gian trinh bay dd thi Gantt: mdi cong viéc dugc thé hién béng mot doan
thing ndm ngang, c6 thé 1a duong lién tuc hay “gép khic” qua mdi doan cong tac dé thé hién tinh
khong gian. Bé thé hién nhitng cong viéc ¢o lién quan v6i nhau vé mat t6 chirc str dung dudng ndi,
dé thé hién su di chuyén lién tuc cua mot to doi sir dung mii tén li€n h¢. Trén duong thé hién cong
viéc, c6 thé dua nhiéu thong s6 khac nhau: nhan luc, vat liéu, may, ca cong tac..., ngoai ra con thé
hién tién trinh thi cong thuc té. ..

e Phin 3: Téng hop cac nhu cau tai nguyén_vat tu, nhan lyc, tai chinh. Trinh bay cu thé vé sb
lugng, quy cach vat tu, thiét bi, cac loai tho...cac tién do dam bao cung ung cho xay dyng.

2.3.2 Uu nhwoc diém va pham vi si dung.

e Uu: Dién ta mot phuong phap t6 chire san xut, mot ké hoach xay dung twong dbi don gian, rd
rang.

e Nhuoc: Khong thé hién 16 mdi lién hé logic phirc tap giita cic cong viéec ma né phai thé hién.



Mo hinh diéu hanh tinh khong thich hop tinh chit dong cua san xuét, cdu tao cing nhic kho diéu
chinh khi ¢6 sira d6i. Sy phy thudc giira cic cong viée chi thyc hién mot 1an duy nhét trude khi thyuc
hién ké hoach do d6 céac giai phap vé cong nghé, t6 chirc mat di gia tri thyc tién 13 vai trd diéu hanh
khi ké hoach duoc thuc hién. Khé nghién ctru sau nhiéu phuong an, han ché vé kha ning du kién dién
bién cua cong viéc, khong ap dung duoc céc tinh toan so dd mot cach nhanh chong khoa hoc.

Tt ca cac nhuoc diém trén 1am giam hiéu qua cia qua trinh diéu khién khi str dung so d6 ngang,
hay néi cach khac mé hinh KHTD ngang chi sir dung hiéu qua ddi véi cac cong viée don gian, sb

luong dau vi¢c khong nhi€u, moi lién hé qua lai gitra cac cong vi¢e it phirc tap.

Stt | Céngviéc | D.vi |klugng [T.gian|... Thang 1 Thang 2 Thang 3

11234, 5,6|7|8] 9101112
1 A A
2 B B (dur trlr)
3 (o} Dudng ndi logic C1 Cp Qs

D M ten
4 P i chdyén thg
5 E E
P(nguoi)

1 2 3 4 5 6 7 8 9 10 11 12  T(ngay)
Hinh 2-2. Cau triic mé hinh ké hoach tién @6 ngang.
2.4. M6 hinh ké hoach tién d¢ xién

2.4.1 Dic diém céu tao.

Vé co ban moé hinh KHTD xién chi khdc moé hinh KHTD ngang ¢ phan 2 (d6 thi tién d6 nhiém
vu), thay vi biéu dién cac cong viéc bang cac doan thing ndm ngang ngudi ta ding cac dudng thing
xién dé chi sy phat trién ctia cac qua trinh thi cong theo cé thoi gian (truc hoanh) va khong gian (truc
tung). M6 hinh KHTD xién, con goi 1a so @b xién hay so @b chu trinh (Xyklogram). Xem vi du minh
hoa nhu hinh 2-3, so d6 xién s& duoc nghién ciru & chuong 111, phuong phéap to chic thi cong.

Truc khong gian mé ta cac bo phan phan nho ctia ddi twong xay lip (khu vuc, dot, phan doan cong
tac...), truc hoanh 1a thoi gian, mdi cong viée dugc biéu dién bang mot dudng xién riéng biét.

Hinh dang cac dudng xién co thé khéc nhau, phu thudc vao tinh chét cong vi¢c va so dd t6 chire
thi cong, su khac nhau nay gay ra boi phuong_chiéu_nhip do cta qua trinh. V& nguyén tic cac duong
Xién nay khong duoc phép cat nhau trir trudng hop d6 13 nhitng cong viée doc 1ap véi nhau vé cong

nghé.
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Hinh 2-3. Cdu triic mé hinh ké hoach tién dg xién.

2.4.2 Uu nhwoc diém va pham vi sir dung.

e Uu: M6 hinh KHTD xién thé hién dugc dién bién cong viéc ca trong khong gian va thoi gian
nén co tinh tryc quan cao.

e Nhuoc: La loai mé hinh diéu hanh tinh, néu s6 luong cong viéc nhiéu va toc do thi cong khong
déu thi mo hinh tré nén rdi va mat di tinh tryc quan, khong thich hop véi nhiing cong trinh phtc tap.

Mo hinh KHTD xién thich hop véi cac cong trinh c6 nhiéu hang muyc giéng nhau, mic do lip lai
clia cac cong viéc cao. Pic biét thich hop voi cac cong tac co thé td chic thi cong dudi dang day
chuyén.

2.5. Mé hinh ké hoach tién d§ mang luéi

2.5.1 Gidi thi¢u chung.

Nhing ndm gan day nhiéu phuong phép toan hoc va ky thuat tinh toan xdm nhap rat nhanh vao
linh vuc to chirc quan 1y, ddc biét dudi su trg giup cia may tinh. Mot trong nhitng phwong phap co
hiéu qua nhat 12 phuong phap so dd mang, do hai nha khoa hoc ngudi My 1a Ford va Fulkerson dé
xudt dya trén cac co so vé toan hoc nhu 1y thuyét d6 thi, tap hop, xac suat...Phuong phap so d6 mang
dung dé lap ké hoach va diéu khién tat ca cac loai dy an, tr du 4n xay dyng mot cong trinh dén dy an
san xudt kinh doanh hay duy 4n giai quyét bat ky mot nhiém vy phirc tap nao trong khoa hoc k¥ thuat,
kinh té, quan su...déu co thé sir dung so d6 mang.

Mo hinh mang luoi la mot dé thi ¢é hwong biéu dién trinh tw thuc hién tat ca cdc cong viéc, moi
quan hé va sw phy thudc giita chiing, né phan anh tinh quy ludt cia céng nghé san xudt va cdc gidi
phap dvoc sir dung dé thue hién chuwong trinh nham véi muc tiéu de ra.

So d6 mang 14 phuong phap 1ap ké hoach va diéu khién cac chuwong trinh myc tiéu dé dat hiéu qua
cao nhét. Pay 1a mot trong nhitng phuong phap quan 1y hién dai, dugc thuc hién theo cac budc: xac
dinh muyc ti€u, lap chuong trinh hanh dong, xac dinh cac bién phép dam bao vi¢c thuc hi¢n chuong
trinh dé ra mot cach hiéu qua nhat.

Mot dur 4n bao gid ciing bao gdm nhiéu cong viée, ngudi phu trach ¢ kinh nghiém c6 thé biét mdi
cong viéc doi hoi bao nhiéu thoi gian, nhung 1am thé nao str dung kinh nghiém d6 ctia minh dé giai

dap nhitng van dé nhu:



e Du 4n can bao nhiéu thoi gian dé hoan thanh ?

e Vao luc nao co thé bit dau hay két thac mdi cong viée ?

e Néu di quy dinh thoi han du an thi ting cong viéc chdm nhét 13 phai bat ddu va két thuc khi
ndo dé dam bao hoan thanh dy 4n trudc thoi han d6 ?...

Phuong phap so dd mang s& gitip ta giai dap cac cau hoi do.

Phuong phap so d6 mang 13 tén chung ctia nhiéu phuong phap co sir dung 1y thuyét mang, ma co
ban 1a phwong phdp duwong gang (CPM_Critical Path Methods), va phwong phdp ky thudt woc
lwong va kiém tra dw &n (PERT_Project Evaluation and Review Technique).

Hai phuong phap nay xuat hién gan nhu dong thoi vao nhung nam 1957, 1958 & M§. Cach lap so
d6 mang vé cin ban giéng nhau, khac mot diém 1a thoi gian trong phuwong phap PERT khong phai 1a
dai lugng xac dinh ma 1a mot dai luong ngiu nhién do d6 cach tinh toan c6 phurc tap hon. Phuong
phap duong ging dung khi muyc tiéu co ban 1a dam bao thoi han quy dinh hay thoi han tbi thiéu, con
phuong phap PERT thudng dung khi yéu t6 ngdu nhién déng vai tro quan trong ma ta phai uéc doan
thoi han hoan thanh du an.

Céc phuong phap so dd mang hién nay c6 rat nhiéu va con tiép tuc dugc nghién ciru phat trién, &
day ta s& nghién ciru cach 14p va phan tich so d6 mang theo phuong phap dudng gang CPM 1a phuong
phép co ban nhat.

2.5.2 Ldp va tinh toan mang theo phwong phap dwong gang CPM.

2.5.2.1 CAu tao cac phin tir ciia mang, mdt vai dinh nghia.

a.) Cong viéc (Task): 1a mot qua trinh xay ra doi hoi co nhing chi phi vé thoi gian, tai nguyén. Co
ba loai cong viéc: ‘ ‘ q RT

e Cong viéc thuc (actual task): can chi phi vé thoi gian, tai nguyén, dugc the ——>
hién bang mili tén nét lién.

e (Cong viéc cho: chi doi hoi chi phi vé thoi gian (46 1a thoi gian cho theo yéu T
cau ciia cong nghé san xuat nham dam bao chét lugng k¥ thuat: chd cho bé tong
ninh két va phat trién cuong do dé thao van khuon...), thé hién bang miii tén nét — —~T >
lién hodc xoén.

e Cong viéc 40 (imaginary task): khong doi hoi chi phi vé thoi gian, tai nguyén,
thuc chét 1a mdi lién hé logic gitra cac cong viéc, sy bt du cla cong vi¢c nay phu
thudc vao su két thic cua cong viéc kia, dugc thé hién bﬁng mii tén nét dut.

b.) Sw kién (Event): phan anh mét trang thai nhat dinh trong qua trinh thyc hién cac cong viéc,
khong doi hoi hao phi vé thoi gian_ tai nguyén, 1a mdc danh diu su bat dau hay két thuc ciia mot hay
nhiéu cong viéc. Su kién duoc thé hién béng mot vong tron hay mét hinh tuy v va duoc ky hi¢u béng
1 chir s6 hay chif cai.

o Su kién dau cong viée: sy kién ma tir §6 miii tén cong viée “di ra”. @—)



Su kién cudi cong viée: su kién ma tir d6 miii tén cong viéc “di vao”. C

Moi cong viéc gioi han boi hai sy kién dau_cuoi.

Su kién xuit phat: su kién du tién khong c6 cong viéc di vao, thuong ky hi¢u béng s6 1.

Su kién hoan thanh: sy kién cudi cung khong c6 cong viéc di ra, danh so 16n nhat.

C.Viéc C.Viéc C.Viéc ;C
trude d.xét C sau @

c.) Pwong L (Path): duong 1a mot chudi cac cong viée dugc sip xép sao cho su kién cudi cua

cong viéc trude la sy kién dau cua cong viéc sau. Chiéu dai cua duong tinh theo thoi gian, béng téng
thoi gian cua tat ca cac cong viéc nam trén dudng d6. Puong dai nhat di tir su kién xuét phat dén sy
kién hoan thanh goi 1 “dudng gang”. D6 1a thoi gian can thiét dé hoan thanh dy an. Céac cong viée
nam trén duong gang goi 1a cong viée ging. Trong mot so dd mang co thé co nhicu dudng ging.

d.) Tai nguyén_R (Resource): tai nguyén trong so d6 mang duogc hiéu theo nghia rong bao gom
ca lao dong, vat tu, thiét bi, tién von.

e.) Thai gian cong viée (Duration): ky hi¢u t; la khoang thoi gian dé hoan thanh céng viéc theo

tinh toan xac dinh trudc (hoic wéc luong d6i véi phuong phap PERT).

2.5.2.2 Cac quy tac lap so dd mang.

e Sodd mang phdi 1a m¢t mo hinh théng nhét, chi c6 mot sy kién xut phét va moét su kién hoan
thanh, khong c6 su kién xuét phat va su kién hoan thanh trung gian.

e Mii tén ky hiéu cong viéc di tir trai sang phai va di tir su kién c6 s6 nho L,
dén su kién c6 s6 16n. (i<j)

Tu dé suy ra quy tdc danh s sau su kién mang s6 i, cac su kién sau chi ¢6 mii tén di ra danh sé

i+1, cac su kién sau vira c6 miii tén di vao vira c6 miii tén di ra danh sb i+2; néu cac su kién sau co

di€u kién nhu nhau thi danh so6 su ki¢n nao trudc cling duogc.

O—©
© e —0—0
O—G O

e Nhiing cong viéc riéng biét khong duge co cling sy kién ddu va cudi, nhitng cong viée co thé
hop thanh mot cong viée chung thi phai thay nd bang mét tén khac, nhitng cong viéc khac nhau khong

thé dong nhat thi ta phai thém véo cac su kién phu va cong viéc 4o.

cong vi¢c a hay cong vice ij cong vi¢c ab hay cong viéce ij
OO,

b ~N



cong viéc b hay cong viéc ik
—®
e Nhimng cong viéc c6 mdi lién quan khac nhau thi phai thé hién dtng mdi lién hé twong quan do,
khoéng dé nhitng phu thudc khong dang 1am can trd cac cong viée khac.

Vi duy: cho moi lién hé sau: cong viéc C bat dau sau cong viéc A, D bat dau sau cong viéc B, H bat

dau sau cong viéc (A,B), ta st dung cac su ki¢n phu va cong vié¢c do deé thé hi¢n.

a ( ) C
~;O h
%d
(chua hop 1y) (hop ly)

e Neéu céc cong viée Cy, Ca...,Cn khong cung bat dau sau khi cong viéc A hoan thanh toan bg,

ma bat dau sau khi cong viéc A két thic timg phan tuong tng A1, Az...,An. Trong trudng ndy co thé
thé hién nhu sau. O AL~ A N A
A ~ C G/ Q ( ) ( >
O—0O—0O '

@cl \/“I(_}Cz C"}__ é G

e Neéu c6 mdt nhom cdng viéc doc 1ap voi cac cong viée con lai, thi dé don gian ta thay nhom

cong viéc do6 bang mot cong viéc mo1 ma thoi gian thye hién cong viec méi bang duong gang thuc

hién nhom cong viéc dugce thay thé.

e  So do mang can thé hién don gian nhat, khong nén c6 nhiéu cong viéc giao cat nhau va khong

dugc c6 nhitng doan vong kin (khdng dugc co6 chu ky).

(khong nén veE) (nén ve) (ve sai)

2.5.2.3 Trinh tw 1ap so dd mang.

Khi 1ap so d6 mang ctia duy 4n ta c6 thé:



bi tir dau du an.

bi nguoc lai.

Lam tung cum.
o Liét ké cong viéc roi sap Xep.

1
A1

Tuy timg trudng hop cu thé ma dung cach nay hay cach khac. Cach lam “di tir dau” thuong ding
khi da biét rd moi cong viéc cua dy an. Trai lai khi gap mot du an rat phtrc tap hoac hoan toan moi la
thi tir dich cubi cung “di nguoc lai” tot hon. Cach “lam tirng cum” dung khi can 1ap nhitng mang chi
tiét trong mot mang chung. Cach liét ké cong viéc dung cho nhitng du an don gian, cong viéce rd rang.
Thudng thi khong thé 1ap mot so do chi tiét ngay tir ddu ma phai 1am nhiéu dot.

N6i chung phuong phap so ¢ mang phan biét hai giai doan thiét ké so do va lap ké hoach.

a.) Thiét ké so @6: day 1a budc quan trong nhat anh hudng quyét dinh dén chat luong mang, noi
dung chinh Ia:

e Thiét 1ap tat ca cac phuong an c6 thé dugc vé mdi lién hé va trinh tu thuc hién cac cong viéc
theo timg giai doan ctia cong nghé xay dung rdi chon phuong an tbt nhat.

e Viéc thiét ké so d6 dua vao cic bang vé thiét ké vé cong nghé dé 1ap bang danh muc cong viéc,
thiét 1ap moi quan hé va trinh tu thyc hién cac cong viéc theo diing quy trinh cong nghé, ky hiéu cong
viéc va sy kién cho phut hop phuong phép tinh toan. Pi vi mdi cong viée can tinh: khdi luong cong
viéc, dinh murc chi phi nhan cong, ca may...

Vi du: Thiét ké so d6 mang thi cong cong tac bé tong cdt thép mong mot cong trinh nao dé, voi
phuong an 1_duc toan khdi db tai chd, phuong 4n 2_thi cong ldp ghép moéng duc sin.

Phuong an 1: D

.méng ~~BT I6t Cbt pha Pé B
C C CCét thépC mong C

Phuong 4n 2: P.méng ~~BT I6t Bdc xép ip ghé
mon

Trong trudng hop ¢ xét dén phuong an t6 chirc, phan thanh cac doan cong tac:
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Hinh 2-4. Vi du thiét ké so do mang luoi.

b.) Lap ké hoach:

e Tinh toan thoi gian thuc hién timg cong viée trong so d6 mang 1am co sé tinh thoi gian hoan
thanh du an.

e Trong phuong phap duong gang, thoi gian la dai lugng xac dinh, nd dugc tinh toan trong nhirng
diéu kién cu thé vé bién phép thi cong, thanh phﬁn td tho, co cau to tho, nang suét thiét bi, phuong
phap t6 chirc mit bang...theo cac dinh muc ban hanh cho timg nganh. Do d6 mang con duoc goi 1a
mang tat dinh.

Pé dat duge muc dich cudi cung thuong c6 nhiéu giai phap va mdi cong viéc ciing c6 nhiéu bién
phép thuc hién. Vi vay viéc sép Xép thtr tu cac cong viéc, xac dinh mdi lién hé gifra chiing véi nhau
khi 1ap so dd cling nhu viéc xéc dinh thoi gian thyc hién mdi cong viéc do khi phan tich so dd mang
doi hoi phai vira am hiéu chuyén mén vira nim viing k¥ thuat so d6 mang.

2.5.2.4 Cac phuong phap tinh toan mang gang.

a.) Muc dich.

e Nhim xéc dinh d6 dai duong ging hay thoi gian hoan thanh duy an.

e Xac dinh cac cong viéc ging, cac cong viéc ndy phai nim dudi sy chii ¥ thudng xuyén cia
nguoi diéu khién chuong trinh néu muén chwong trinh hoan thanh dang thoi han dé ra.

e Ngoai ra viéc tinh toan so dd mang con xac dinh cac thong s6 can thiét phuc vu cho viéc phan
tich va tdi vu so dd mang theo muc tiéu.

b.) Céc thong sb ciia so' @6 mang. Gom 2 nhom.

e Nhom co ban: gdm céc thong s6 gbe khi 1ap so dd: thoi gian thyc hién timg cong viée, chi phi
tai nguyén cho tuing cong viéc...

e Nhom tinh toan: xac dinh trén co s cac thong sd gdc, phuc vu tinh duong ging va t6i uu hoa
so d0: thoi diém bit dau sém va mudn caa tung cong viéc, cac loai dy trir thoi gian...

¢.) Khai niém cac thong s6 tinh toan.

e Bit diu sém ciia mdt cong viée (t°): 1a thoi diém sém nhat c6 thé bt dau cong viéc ma khong
anh huong dén viéc thuc hién cac cong vi¢e trude do.

N6 duoc xac dinh béng thoi han cua duong dai nhét tr su kién xuét phat dén su kién tiép dau coa

cong viéc dang xét. t;® = max Zthi = max(tf,’f +1,, )



e Két thiic sém ciia mdt cong viée (t:}s ): 1 thoi diém két thuc som nhét cua céng viée néu no
dugc bt dau ¢ thoi diém sém nhat. te =t +t;.

e Biit ddu mudn ciia mdt cong viéc (titj?m ): 13 thoi diém mudn nhét c6 thé cho phép bit dau cong
viecc ma khong lam ting thoi han chung thyc hién toan bd dy éan.
" =T —(t, +max 3't,,).

e Két thic mugn ciia mot cdng viée (t"): 1a thoi diém mudn nhat c6 thé két thic cong viéc néu
no duoc bit dau & thoi diém mudn nhét.

tii}m = tit}m +1; = min (tﬁn _tjk)'

e Du trir thoi gian chung (toan phén) ciia cong viée ( D;;): 1a khoang thoi gian c6 thé duoc s
dung dé kéo dai thoi gian thuc hién cong viéc hodc thay do6i thoi han bat dau (hay két thuc) cia nd
ma khéong 1am thay d6i thoi gian thuc hién toan bd  chuong trinh.

__4km ks
=t -t

b b
D, =t)" — ;"

ij = S
* Du trir thoi gian riéng (d;): la khoang thoi gian c6 thé duoc sir dung dé chuyén dich bat dau
cong viéc hodc kéo dai thoi gian sir dung né ma khong anh huong dén bat dau sém ciia nhimng cong
victiép sau.  dy =t7 —t;°.
Ngoai ra con ¢ mot s6 loai du trit khac tuy theo muc dich str dung nira nhu du trir doc lap, duy triv

tur do...

7:5 < @_» I;m Ti ¢ ®_>]1;H

Hinh 2-5. Cdc théng sé tinh todn.
d.) Phwong phap tinh toan.
Hién nay c6 ba cach tinh: phuong phap giai tich (1ap bang), phwong phép tinh truc tiép trén so do
(phuong phap hinh quat), tinh trén may tinh (Microsoft Project).

PHUONG PHAP GIAI TICH

Day 1a phuong phap dung bang va cac cong thirc dé tinh toan. Phuong phap nay dugc trinh bay

qua vi du nhu sau: cho so dd mang nhu hinh v&, biét thoi gian thuc hién timg cong viée t.., tinh so

ij >

d6 mang d cho.



© Buwde I: Lap bang tinh va ghi cac thong sé gbe ciia so dd, luu y sip sép cac cong viée theo trinh

tu tang dan cua chi so su kién dau va cudi. Tinh chiéu dai duong gang bang cach xét tat ca cac phuong

an di tu sy kién dau dén sy kién hoan thanh va chon gia tri 16n nhat.

L(1,2,58)=3+5+2=10

L(1,3568)=2+1+4+4=11
T = max = 16("12568)'

L(1,2,56,8)=3+5+4+4=16

cong SOM MUON DU TRU cV
T Giee | % [t Jes [e¢m ¢ | D |d Gi
viece ij ij ij ij 1) 1] ang
L (2 @) (4 [(B) [(6) M |® [(9 [0
1 |12 3 |0 3 0 3 0 0 1-2
2 |13 2 |0 2 5 7 5 3
3 |23 2 |3 5 5 7 2 0
4 | 2-4 1 |3 4 6 7 3 0
5 |25 5 |3 8 3 8 0 0 2-5
6 |35 1 |5 6 7 8 2 2
7 |36 3 |5 8 9 12 |4 4
8 |45 1 |4 5 7 8 3 3
9 |47 2 |4 6 11 13 |7 0
10 |56 4 |8 12 |8 12 |0 0 5-6
11 |58 2 |8 10 |14 16 |6 6
12 |6-8 4 |12 |16 |12 16 |0 0 6-8
13 |7-8 3 |6 9 13 16 |7 7

Buwéc 2: Tinh tf}s (cot 4) voi gia thiét bat dau sém cia cong viée di tur su kién déau tién (su kién

khoi cong) bang o. Cong thirc tinh: tgs = max Zthi )
=t=0 ; t5=tl=tE=3;
t2 = max(t,,;t,, +t,,)=max(2,3+2)=5 ...

k

1 k A A 4 b A _ A A
Tinh t (cot 5), cong thirc t =1t;° +t; hay c6t 5= cot 4 + cot 3.

Buéc 3: Tinh t2 (cot 6), cong thire 2" =T —(t, +max Yt ).

tlbs[n :16_[2+ max(l-sssl Lasgs: Lsss)] =16—[2+ max(3+4;1+4+4;1+ 2)] =5...

Tinh t;" (cot 7) , cong thire t;™ =t2" +t; hay cdt 7= cdt 6 + cdt 3.

Budc 4: Tinh dy trit D;;(cot 8),  dj;(ct 9)




D, =ti" —t7°=cdt 6 - cot 4.

d; = t?lf —ti‘j-s ( tinh tirng cong viéc mot).

Nhén xét: cdc cong viée gang c6 D; =d; =0.

PHUONG PHAP HINH QUAT

Day 1a phuong phap tinh truc tiép trén so do, dé viéc tinh toan duoc thuan loi, nguoi ta quy ude
cach ky hi¢u cong viéc va sy kién nhu sau:

Poi voi sw kién: vong tron sy kién duoc chia 1am 4 phan (hodc 3_bo phan dudi).

e Phan trén ghi sb hiéu su kién i.

e Phan dudi ghi sé hiéu cac sy kién dung trudc i di dén i bang v
duong dai nhat (s6 hiéu dé x4c dinh dudng ging). A @Q B

e Phan bén trai ghi bt diu sdm cta cong viée tiép dau.

e Phan bén phai ghi két thuc mudn cua cong viée tiép cudi.

Poi véi cong viée: miii tén cong viée ky hiéu nhu sau (co thé hoi khac).

e Goc trén bén tréi ghi D, /d, . D, ®)

t AR,

¢ Goc trén bén phai ghi t;; (Rij )
Qua trinh tinh toan duoc trinh bay qua vi du nhu phuong phap giai tich dé dé theo ddi va so sanh,

nhu hinh vé 2-6.

Hinh 2-6. Vi du tinh todn so dé mang theo phwong phdp hinh quat.

Buwdc 1: Tinh t:}s voi gia thiét bat diu sém cua cac cong vi¢e di tur su kién dau tién (su kién khoi
cong) bang khong. Qua trinh tinh toan di tir sy kién dau tién dén su kién cudi cling (tir trai qua phai),
cong thire tinh: t° = max(tﬁf +1,, )

Két qua xac dinh dugc duong Gang L(1,2,5,6,8) = 16 va cac cong viéc gang, cac budc sau xac

dinh cac thong sb tinh toan cua so d6 (khong can tinh truéc Te nhu phuong phép giai tich).



Buwdc 2: Tinh ti'}m v6i luu ¥ & sy kién cudi cing dé don gian xem bt dau sém va két thiic mudn
béng nhau (su kién hoan thanh duy nhét mot). Qua trinh tinh toan di tur sy kién cudi vé sy kién dau
(tir phai sang trai), cong thic tinh: ;™ = min (t =t )

Buwdc 3: Tinh cac dy trt Dy, d;.

ij !
b b ki b
Dy =t/ —t7° =t" —t; —t;".

b k b b
dyj =ty —t7 =ty _(tijs thij)-

Nhu vay chi can tinh D;, d;; thong qua t:}s va ti‘J‘-m . Cong viée gang c6 D;; /d; =0/0.

e.) Chuyén so' @6 mang 1én truc thoi gian hay sang dang mang ngang.

Theo cac budc & trén, ta nhan théy so do mang sau khi tinh todn van chua thé hién dugce tinh truc
quan (thtr ty cling nhu d dai cong viéc), khong vé duoc biéu do tai nguyén, khé quan 1y diéu hanh
tién 40, vi vay sau khi tinh toan xong ta chuyén so dd mang 1én tryc thoi gian hoic sang dang so d6
mang ngang. Xem hinh 2-7.

© Chuyén so do mang lén truc thoi gian.

e K¢ truc thoi gian trudce (truc hoanh).

e Cing duong ging 1én truc thoi gian trude bang “nét ddm”, néu co nhicu dudng cung la duong
ging thi chon 1 dudng theo y ngudi diéu khién 1a chu dao dé v&, cac dudng khac v& song song véi
truc thoi gian.

e B tri nhitng cong viéc khong ging bang nhiing “nét manh” song song véi truc thoi gian, 6 thé
1a khoi sém hay khéi mudn. Tuy nhién ngudi ta quy dinh bé tri tit ca cac cong viée déu 1a khai sém,
lac d6 du trir s& don vé sau thuén loi hon cho viée diéu khién tdi wu mang sau nay.

e V& biéu do nhan lyc va cac biéu dd tai nguyén khéc.

© Chuyén so dé mang sang dang so d6 mang ngang. (So 46 PERT-GANTT).

e V¢ hé toa d¢ trong do truc hoanh biéu thi thoi gian, tryc tung biéu dién cong viéc (cung vdi cac
tai nguyén s dung).

e Mbi cong viéc dugc biéu dién bang mot doan thang ngang nhu mo hinh KHTD ngang theo
nguyén tic khoi som, cong viéc 4o bién thanh 1 diém, cong viéc ging v& dam nét dé dé phan biét.

e Céc cong viéc biéu dién theo chidu dwong cua truc tung véi thir tr cong viée “ting dan vé do
16n cua chi sb sy kién két thac cong viéc”, néu nhiéu cong viéc co cung su kién két thuc thi cong viéc
nao co sy kién dau nho hon duge xép truge. Néu nhiéu cong vi¢c cung két thuc & sy kién i thi cong
viée ij tiép theo s& bit dau & chi sb i co hoanh do 16n nhat.

e C6 nhiéu cong viéc cung két thac & su kién cudi j song c6 hoanh d¢ khac nhau, su chénh I¢ch
jj’ @6 chinh Ia du trir ciia cong viéc do.

e V& bicu do6 nhan lyc va cac bi¢u doé tai nguyén khac.



Luu ¥ logic mang trudc va sau khi chuyén so do 1én truc thoi gian hay sang dang so dd mang
ngang khong thay doi.
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Hinh 2-7. So' dé mang trén truc thoi gian va trén so dé mang ngang.

2.5.2.5 Téi wu so d0 mang.

Phuong 4n duy kién so d6 mang ban dau thudng c6 cac chi tiéu tinh toan chua dat yéu cau doi hoi
thi phai tién hanh t6i vu mang. Téi wu so d6 mang 1a qua trinh diéu chinh mang trén co s¢ tinh toan
nhiing thong s ctia nd dé cai tién n6 vé mat kinh té, ky thuat. Tuy nhién van dé ti vu hoa 1 bai toan
¢ “mién xac dinh” rong va phuc tap, kho c6 bai toan nao c6 thé giai quyét nhiéu muc tiéu cing mot
lac. Trong chimng muyc c6 thé, so dd mang duogc ti wu theo timg yéu tb:

e Thoi gian thuc hién.

e Tai nguyén sir dung (nhan lyc, nguyén vat li¢u, thiét bi...).

e Gi4 thanh xay dung (mén hoc Kinh té xay dung...)

a.) T6i wu hoa vé thoi gian.

Mot van d& thuong phai giai quyét 13 rit ngén thoi gian hoan thanh du an, vn dé nay thuc ra chi
c¢6 ¥ nghia khi chi phi ting 1én do rit ngan thoi gian 13 it nhat. Day 1a bai toan twong ddi phic tap,

khdi lwong tinh toan rat 16n, vi vay tuy hién nay c6 kha nhidu phuong phap tinh toan nhung chi mot



s6 rat it 1a ap dung duoc trong thuc té. Thuong thi khi thoi gian cta so do 16n hon gidi han theo phap
1énh hodc theo hd so mdi thau thi phai téi wu mang vé thoi gian. C6 2 cach ti wu hoa.

e Ruit ngdn thoi gian thue hién cdc cong viéc nam trén duwong gang.

-Béng bién phéap k¥ thuat: thay d6i giai phap vé cong nghé thuc hién hay giai phap vt liéu sir dung
(dic biét 1a cac loai vat liéu méi...), khi sir dung bién phap ndy thi phai dam bao yéu ciu vé chat
lwong ky thuat (doi hoi trinh do tay nghé doi ngii thi cong, may moc thiét bi , phwong phap t6 chirc
thuc hién).

-Bing bién phép kinh té: kéo dai thoi gian thuc hién cac cong viéc khong gang nham muc dich
giam bat tai nguyén st dung va tap trung tai nguyén tiét kiém dugc dé thuc hién cac cong viéc ging,
tang ca kip 1am viéc, ting sb lugng to tho t6 may thi cong cing lc...Khi dung bién phap kinh té thi
phai dam bao mat bang cong tac.

Luu ¥ khi rat ngan thoi gian thuc hién dy 4n van phai dam bao méi lién hé k§y thuat gitta cac cong
viéc va vi¢c tang chi phi dé rat ngrfm thoi gian thyc hién dy 4n 1a thép nhét va hop 1y.

e Sir dung bién phdp t6 chirc san xudt, dic biét 1a phuwong phap t6 chirc thi cong diy chuyén dé
rut ngén thoi gian thuc hién cac cong viéc gang, hoac mot nhom cong viée co thé quyét dinh dén thoi
gian thyc hién dy 4n. Bién phap nay khong ting chi phi tai nguyén, khong thay d6i cong nghé san

xuat ma van rut ngan thoi gian xay dung nén 1a bién phap co ban hang dau.

Hinh 2-8. T6i wu so' d6 mang vé thoi gian bang bién phdp t6 chirc.

Vi du: xem hinh v& 2-8 , xét lai vi du trudc c6 T=16, gia sur rang c6 thé chia mit bang cong tac
cac cong viéc gang thanh hai phan bang nhau va té chuc thi cdng ddy chuyén cic cong viée gang trén
do, tinh lai T. Két qua T=12, duong ging L.(1,2,3,4,5,11,12,13,14,17,19).

b.) T6i wu héa vé tai nguyén sir dung.



Trong ndi dung gidi thiéu trén ddy ta chi méi phan tich vé& mit thoi gian ma chua quan tim dén
van dé tai nguyén, nghia 12 xem nhu trong khi thyc hién du an lac nao nhu cu vé tai nguyén ciing
duoc thoa man. Gia thiét nay khong phai luc ndo ciing hoan toan dung, trong thuc té ta thuong gip
nhirng trudng hop ma nhu ciu tai nguyén phan bd khong déu theo thoi gian, nhiéu khi vuot qua (hay
khong tdn dung dung mirc) giéi han vé kha ning cung cép tai nguyén cua thuc té.

Thuong trong thuc té giai quyét hai loai bai toan sau. Hinh v& 2-9.

e Bai toan 1. Diéu hoa tai nguyén dong thoi giir viig thoi gian hoan thanh dy an.

e Bai toan 2. Rut ngén thoi gian hoan thanh dy an voi diéu kién ton trong giéi han vé tai nguyén.

R1T Ry oosrviss. /R
Rip gh
/ 4
N/ R

/
4
/ \ - 7

Bai toan 1 - Bai toan 2 .t
T=Const

Hinh 2-9. Cdc bai todn t6i wu so do mang vé tai nguyén.

Gia sir ta c6 mot mang véi rat nhicu cong viée doi hoi nhiing loai tai nguyén khac nhau va ta chi
c6 mot sb lwong gidi han cac loai tai nguyén d6. Nhu vay viéc sip xép cac cong viéc khong nhimg
phu thudc vao logic mang ma con tiiy thudc mirc gidi han tai nguyén sin c6. Dé co két qua cudi clng
ngoai logic mang, ta phai chon phwong phap sap xép theo cac nguyén tic uu tién ndo d6 va can cir
vao d6 dé giai bai toan. Loi giai ¢6 thé tdi uu ciing ¢ thé khong nhung phai chic chan 1a gan ti uu
nhéat (trong thuc té mang c6 rat nhiéu cong viée, cac cong viée lai can rat nhiéu loai tai nguyén va sé
¢6 vo van cach sap xép khac nhau ma ta khong thé thir tit ca duoc). Khi sap xép ta phai dua vao mot
sd quy tic vu tién nao do, vi du:

e Uu tién cac cong viéc ging (dé dam bao thoi gian hoan thanh dy an).

e (Cong viéc c6 du trir nho nhét.

e Cong viéc co thoi gian thuc hién ngan (s& nhanh chong giai phong tai nguyén).

e Cong viée co thoi diém bt dau (hay két thac) mudn 1a nho nhat (vi ¢ duong ndi tir sy kién
trude hay sau toi sy kién cudi cting cia so d6 1a dai nhat).

e Cong viéc theo ¥ mudn chui quan ctia ngudi didu khién hay thuc té doi hoi phai thue hién trude. ..

Giai hai bai toan phan phdi tai nguyén trong truong hop don gian c6 thé tinh tha cong con noi
chung phai str dung cac chuwong trinh may tinh, nhung may chi giup ta tinh toan con cac quyét dinh
vé loai tai nguyén, phuong phép sip xép...1a do nguoi didu khién. Loi giai tot hay xdu tiy thudc vao
cac quyét dinh do.

Bai toan 1, diéu hoa tai nguyén ddng thoi gitr nguyén thoi gian hoan thanh du an c6 thé giai theo

thuat toan Burgess. Bai toan 2, rut ngén thoi gian hoan thanh du én véi diéu kién ton trong gioi1 han



vé tai nguyén co thé st dung thuat toan Kelley. Khi can diéu chinh mét cach nhanh chong va twong

d6i, sir dung phuong phap diéu chinh nhanh.

THUAT TOAN BURGESS

e Nguyén tic: dé do luong su thay ddi vé nhu ciu tai nguyén, nguoi ta ding téng ciia binh
phwong cdc nhu cdu tai nguyén trong méi thoi ky ciia biéu dé. Diém wu viée cia thude do nay 1a
tong gid tri ciia binh phwong cdc nhu cdu trong tirng thoi ky giam nhanh chéng néu sw thay déi
vé nhu cdu tai nguyén giam va s& dat toi thiéu khi nhu ciu hoan toan bang nhau. Nguyén tic ndy

dwa trén két qua cua bat dang thuc:

2 2 2 2
X X+t Xy A
n n

Bét dang thirc nay dat gia trj toi thiéukhi X, =X, =...=X

Néu X +X, +.t X, = A Thi

N
Véi x; 1a cac nhu cau tai nguyén trong mdi thoi ky cta biéu do.
Vi du: gia sir dé thuc hién mot cong viéc nao d6 can 3 cong nhan thuc hién trong 3 ngay, hay
n6i cach khac 1a can 9 cong. Trén hinh 2-10 trinh bay 11 phuong an c6 thé dé giai quyét cong viée
nay. Ta thiy gia trj thang do d3 néu giam tir 81 don vi & phuong an 1 dén 27 don vi & phuong an cudi

du khéi lugng lao dong van khong thay doi (9cong).
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Hinh 2-10. Vi du vé thang do Burgess.

e Thuat toan Burgess.

© Buwdc 1: Chuyén so d6 mang da tinh sang so ¢6 mang ngang, luu ¥ cac cong viée déu khai sém.
V& biéu d6 tai nguyén ban dau.

© Bwéc 2: Thir ty diéu chinh céc cong viée tir dudi 1én (chi sb j cao nhat trudc), cac cong viee
gang ¢ dinh khong xét, cac cong viéc con lai 4n dinh mét thoi diém bat dau theo ké hoach trong
pham vi du trit ciia chung ti? P sao cho thang do Bi?p nh¢ nhat. Thyc cht ciia viée 4n dinh nay 1a dich
chuyén thoi diém bat dau cta cong viée tir trai sang phai va tinh gia tri thude do twong tmg mdi 1an
dich chuyén. Néu c6 nhiu gié trj thuéc do bang nhau thi ta 1y thoi diém bat ddu mudn nhat t2° max.

Khi xem xét viéc dich chuyén cc cong viéc phai cd ging tan dung thoi gian du trit t do c6 thé xudt



hién do viéc 4n dinh cac cong viéc phia sau. Budc nay két thuc khi ta di sip xép duogc cac cong viée
trén cung cua bang.

Qua trinh tinh toan c6 thé lap lai nhiéu vong cho dén khi viée dich chuyén cac cong vi¢c sang bén
phai khong lam tang gia tri thudc do nira.

e Vidu: Liy lai vi du trong phan trudc. Hinh vé& 2-11

© Buwgrc I: Chuyén so dd mang di tinh sang dang so do mang ngang, vé biéu do tai nguyén va tinh
gié tri thudc do ban dau.

Bg(0)=(15% x2+52 +16 + 307 + 347 )+ 287 x 2+ 23% +13% + 5% x 6 = 2787 + 2416 =5203 .

Cong viéc t t?f ri rU-p t?,s Thai gian
1123 4|5|6|7|8]9/|10]11|12 13| 14| 15| 16
C1:1-2 3/01l0
Cc2:1-3 210|331 r A
C3:2-3 2 | 3|0|0]3
C4:2-4 1130|134 | 2—
C5:2-5 5 1310
C6:3-5 115|225 I
C7:45 114335 M e A
Cc8:3-6 3|54 4|6 3 e i —
C9:56 4810
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Hinh 2-11. Vi du vé diéu hoa tai nguyén theo thudt todn Burgess.
Buwdc 2: Ta bit dau diéu chinh bang viéc dich chuyén cong viéc cudi cung.
Cong viéc 7-8 : viéc an dinh thoi diém bét ddu ké hoach sém nhét co thé trong khoang thoi gian
tir ngdy thir 6 ¢én ngay thir 13, tng véi mdi bude dich chuyén tinh lai gia tri thuéc do Burgess.
O budc dich chuyén 1: Bg(l)= 2787 +18° +28° +23% x 2 +5° x 6 = 2787 + 2316 = 5103 .
O budc dich chuyén 2: Bg(2)= 2787 +18% x 2+ 23% x 2 +15% + 5% x5 = 2787 + 2056 = 4843 .
Tuong tu: Bg(3)=2787+1896 = 4683.

Bg(4)+Bg(7)=2787+1736=4523.  chon t =13,



Cong viéc 5-8: viéc an dinh té’g trong khoang thoi gian tir ngay 8 dén ngay 14.
Bg(0)= (152 x 2+5% +16° +302 + 342 +18% x 2)+13% x 2+ 5% x3+15% x 3 = 3435 +1088 = 4523
Bg(1)+ Bg(3)= 3435 + 5 +13° x 2+ 52 x 2 +15° x 3 = 3435 11088 = 4523
Bg(4)=3435+1248 = 4683
Bg(5) = 3435+1408 = 4843
Bg(6) = 3435+1408 = 4843 chon tf =11,...

Nhu vay cudi cung ta da xac dinh dugc thoi diém bit dau theo ké hoach cho tat ca céc cong viéc.
So sanh véi trang thai ban dau ta thiy két qua ciia vong 1 mang lai 13 thang do Burgess giam tir 5203
xudng 3663 (29,6%) va dinh cao ciia nhu cau tai nguyén giam tir 34 don vi xuéng 20. Ngoi ra tan
dung tai nguyén tir ngdy 10 dén ngay 16. C6 thé lip lai cac budc trén dé tim ra phuong an tt hon.

Co6 mot nhan xét 1a phuong phap tinh toan kha chat ché, logic nhung khéi luong tinh toan kha
nhiéu, khong thich hop véi viée tinh toan bang thu cong véi nhitng so dd mang 16n.

Mot s6 phuong phap khac dé giai bai toan diéu hoa tai nguyén 1a cua Levy, Thompson va Wiest,

cac phuong phap ndy giai quyét cho nhiéu dy an cung luc.

THUAT TOAN KELLEY

Trong thyc té ta thuong gip trudng hop ma tai nguyén bi gidi han ma nhiém vy cua ching ta la
phai phan bd cac cong viéc sao cho thoi gian thuc hién ching 1a ngén nhét ¢ thé duoc véi diéu kién
tuan thu trinh ty cong nghé.

e Nguyén tic: Do tinh da dang cta tai nguyén ma han muc tai nguyén c6 thé khong thay doi,
c6 thé thay doi trong ky, c6 thé mot loai, nhiéu loai. .., dé don gian bai toan ctia chiing ta giai trén co
s¢ céc diéu kién han ché:

-Céac cong viéc dugc thuc hién lién tuc voi cuong do khong doi trong subt thoi gian cua ching

(nhu ciu tai nguyén ctia cac cong viée r; = const).

-Han mirc tai nguyén khong doi theo thoi gian, Ry, = const.
Xét bai toan phan phbi mot loai tai nguyén han ché khong doi theo thoi gian, ham muyc tiéu cta
bai toan nhu sau:

T(G)—>min: ) 1, <Ry.

j =

Trong do G_so d6 mang cong viéc di cho.

r;; _nhu cau tai nguyén cta céc cong viéc.



R,y _han muc tai nguyén khéng ché.
Z o _téng nhu cau tai nguyén tai thoi diém xét.

e Thuét toan Kelley.
© O mot thoi diém t trong qua trinh thyc hién mang cong viéc G thi c¢6 cac tap hop cong viée lién
quan sau:
-Tap hop F_tap hop cac cong viéc két thic tai thoi diém t dang xét.
-Tap hop Ex_tap hop cac cong viéc dang thuc hién & thoi diém t.
-Tap hop Nt_tap hop cac cong viéc méi co thé dua vao xem xét.
-Tap hop A¢_tap hop cic cong viéc duoc xem xét ¢ thoi diém t.
-Tap hop St_tap hop cac cong viéc dugc bat dau & thoi diém t.
-Tap hop D:_tap hop cic cong viéc bi hodn lai dén thoi diém tiép theo.
Tiéu chuan xem xét la:

A=Ry,-> ;20 ; Vije(EUS,).

thij =
© Bai toan s& khong c6 10i giai khi E, U'S, =@ tirc 14 tai thoi diém t dang xét khong c6 cong viée
nao dang thuc hién hoac dugc chon bét dau, mang cong viéc bi gian doan tai thoi diém d6 (truong
hop nay xay rakhi R, <r;, voiij bat ky nao do).
© Thoi diém xem xét tiép theo s& 1a khi co it nhat mot cong viée trong Er hodc St két thuc, giai
phong thém tai nguyén va sau d6 bat dau thém cac cong viéc méi. Ky hi¢u thoi diém nay t+G=min

kp .
t;

Vij e (E, US,); G_la s gia thoi gian.

© Tu tap At chon tap St, viéc xac dinh St dya vao thir tu xem xét cua cac cong viéc dé dua vao tap
St cac cong viéc bat dau som nhat dé giai phong tai nguyén va st dung t6i da han mirc tai nguyén.
Phuy thudc vao cac quy tic vu tién dé chon cong viée bat dau ma két qua c6 thé khac nhau nhung phai
dam bao trinh tu cong nghé (logic mang) 1a diéu kién bat budc.

© Tai thoi diém t+G gia tri cac tap thay d6i nhu sau:  Aws=DtUNuo

Evo=(EtUSH)\Feo.

Ta xét tir thoi diém =0 va két thic khi t=maxt;® nghia la khi dat dén thoi han két thic theo ké
hoach 16n nhit cac cong viéc clia mang.

e Vidu: Lay lai vi du trong phan trudc voi Ryn =20, xac dinh T? Hinh vé 2-12.

Chuyén so d6 mang di tinh sang dang so 0 mang ngang. Lap bang tinh va dién cac thong sé da

biét, cac so0 li€u trong cac hang, cdt con lai s€ xuat hién trong qua trinh tinh toan.



Céng viéc ty | oy |t Thai gian
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Hinh 2-12. Vi du vé diéu hoa tai nguyén theo thudt toan Kelley.
t Ft Et Rt Nt At St Dt
0 |9 0] 20 1-2/1-3 1-2/1-3 1-2/1-3 0]
2 |1-3 1-2 15 ] 0] 0] @
3 |1-2 (] 20 2-3/2-4/2-5 | 2-3/2-4/2-5 2-3/2-4/2-5 | @
4 |24 2-325 |6 | 4-5/4-7 4-5/4-7 45 4-7
5 |2-3/2-4 | 2-5 12 3-5/3-6 3-5/3-6/4-7 4-7 3-5/3-6
7 | 4-7 2-5 12 7-8 3-5/3-6/7-8 3-5 3-6/7-8
8 |2-5/3-5 | O 20 5-6/5-8 5-6/3-6/5-8/7-8 | 5-6/3-6 5-8/7-8
11 | 3-6 5-6 15 )] 5-8/7-8 5-8 7-8
12 | 5-6 5-8 12 6-8 6-8/7-8 6-8 7-8
13 | 5-8 6-8 15 )] 7-8 7-8 0]

(Tuong tu v6i Rgn=16, ta c6 két qua T=18).




PHUONG PHAP PIEU CHINH NHANH

Khi can diéu chinh biéu d6 tai nguyén mét cach nhanh chéng va tuong dbi ta st dung phuong
phap diéu chinh nhanh, qu4 trinh thuc hién theo 2 buéc.

© Buwgc 1: Chuyén so dd mang d tinh 1én tryc thoi gian hodc sang dang so ¢ mang ngang (tity
theo do phuc tap cia so do).

Tinh murc tai nguyén trung binh Ry : Riw=Q/T

Trong do: Q tong nhu cau vé tai nguyén, bang dién tich biéu db tai nguyén.

T thoi gian thyc hién du an.

© Bwdc 2: Cach diéu chinh: cac cong viéc gang cb dinh khong dich chuyén, thir tu va sd luong
céc cong viéc duge diéu chinh khong bat budc, nhung nén xét nhitng cong viée sir dung tai nguyén
16n, dy trir thoi gian dai trude. Dich chuyén cac cong viée trong khoang thoi gian du trit ké hoach sao
cho biéu d6 tai nguyén dao dong quanh muc trung binh, t6t nhat 13 giai doan dau va sau thip hon mirc

trung binh mot chut. Xét lai vi du trén ta duoc két qua nhu hinh vé& 2-13.

Thai gian
B B'(wog)&ﬁuﬂ G G|(10) ]
C=q'(6)
F=F'(6)
Cong viéc A(5) E(8) J(5) L(5)
WO
K K'(8)
p 2@ 1 Im L0 [ gy s 10 B
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
P(ngudi) nga
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20 20 1
15 16 15 15
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10 14 731 1
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Hinh 2-13 Vi du vé diéu hoa tai nguyén theo phwong phdp diéu chinh nhanh.



SO PO MANG PERT

(Program Evaluation and Review Technique)

Hi¢u qua cua vi¢e lap ké hoach theo so dd mang phu thudc rat nhiéu vao do tin cdy cua cac thoi
gian hoan thanh timg cong tac. Trén thuc té cac thoi gian nay thudng khong on dinh. Dé xac dinh t;
nguoi ta thuong dua vao cac ti€u chuan dinh muac hodc dua vao kinh nghiém. Va dé xem xét tinh

khong 6n dinh coa t., ngudi ta dya trén cac phuong phéap xac suat dé wéc luong t;

ij°
e Thoi gian lac quan (Optimistic time) a_1a thoi gian dé hoan thanh cong tac trong diéu kién tot
nhat (c6 nghia 13 thoi gian ngin nhat dé hoan thanh cong tac).
e Thoi gian bi quan (Pessimistic time): b_1a thoi gian dé hoan thanh cong tac trong diéu kién xau
nhat (thoi gian dai nhat). l a<m<b I
e Thoi gian thuwe hién trong diéu kién binh thuwong: m. o l; =1, 0
Duya vao a, b, m dé xac dinh thoi gian ky

A m

vong te(Expected time): Xac suat o m_(.iinil hay mod cua
gié tri co xac suat

cao nhat

_a+4m+b

e

t (Hinh 2-14,luat B)

50% /] 50%
_2a+3b

e

Hoac t

(khi khong xac dinh

—~Y

dugc m). a m te b

Do léch chuan o;(dai luong do do khong xéc dinh cua thoi gian ky vong): Hinh 2.14 Duong
cong phdn bé xdc sudt

oy = @ . thoi gian hoan thanh cong viéc.

2
Phuong sai 14 binh phwong d léch chuan v;: v, =op = (b g aj '

Thoi gian thyc hién du 4n 1a tong thoi gian ky vong cua cac cong viéc nam trén duong gang nén
no6 cling 1a thoi gian ky vong hoan thanh dy 4n. Gia thiét thoi gian thyc hién cac cong viée 1a doc lap
nhau thi theo 1y thuyét x4c suét thong ké, phuong sai cua thoi gian thuc hién du an bang téng cac
phuong sai cta tirng cong viéc nam trén duong ging: Vs = ZVi i = Z(‘Tij )2 .

© Céac budc thuc hién:

e Tinh t, va o} cla timg cong viéc.

¢ Dung phuong phap CPM voi t; =1, dé xac dinh cong viéc ging va dudng ging.

e Xac dinh kha ning hoan thanh dy an trong khoang thoi gian mong mudn.



-Goi S 14 thoi gian t6i thiéu dé hoan thanh du 4n trong diéu kién trung binh tng vdi cac te (d6 chinh
1a thoi gian dudng gang tinh budc trén).

-Goi D 1a thoi gian mong muén hoan thanh dy an. Pat Z = b-s5 , ding bang tra (phan phéi chuén

s

Laplace-Gauss) dé tim xac sudt (p%) dam bao hoan thanh dy an D (Tpy s<D); hodc v6i xac xuit p%
cho trudc thi thoi gian hoan thanh dy an D=?.

© Nhan xét:

e KhiD=SsuyraZ=0,suyrap=0,5hay 50% (Diéu kién trung binh).

e Trén thuc té p = 0,25 — 0,50 (c6 nghia D hoi nhé hon S): vi¢c hoan thanh du 4n dugc xem la
binh thudng va dy an hoan thanh trong khoang thoi gian tuong tmg ¢ thé chip nhan dugc.

e Néu p <0,25 : khong binh thuong; p > 0,5 : du 4n hoan thanh tré hon dy dinh s& gay lang phi.

Béng tra phan phdi chuan co thé tham khao cac tai liu vé xac suat thong ké hodc iy theo bang

sau:

Z Xic xudt | Xac xuét Z
-2 0.02 0.98 2.0
-1.5 0.07 0.93 1.5
-1.3 0.10 0.90 1.3
-1.0 0.16 0.84 1.0
-0.9 0.18 0.82 0.9
-0.8 0.21 0.79 0.8
-0.7 0.24 0.76 0.7
-0.6 0.27 0.73 0.6
-0.5 0.31 0.69 0.5
-0.4 0.34 0.66 0.4
-0.3 0.38 0.62 0.3
-0.2 0.42 0.58 0.3
-0.1 0.46 0.54 0.1
0 0.50 0.50 0

Vi du: x¢ét lai vi du trong cac phan trudc.

S c Thoi gian )

T hoanthanh | t, = 2+4m+Db (b‘_aj

\V] 6 6

T a |m |b

1 |A |2 |3 |4 |3 4/36 1

2 |B |12 |3 |2 4/36

3 |C |12 |3 |2 4/36

4 D11 1 1 0/36 e Xac dinh xac suit dé du an hoan

5 |E |3 |4 |11 5 64/36 thanh trong 18 ngay.

6 |[F |1 |1 1 1 0/36




7 |G |1 |3 |5 |3 16/36
8 |H |1 |1 |1 |1 0/36
9 |1 112 |3 |2 4/36
10(J |2 |3 |10 |4 64/36
11K |12 |3 |2 4/36
12 |L |3 |4 |5 |4 4/36
13|M |2 |3 |4 |3 4/36

Gia tri phuong sai cia duong gang:

e Vo6i D=18 ngay, tacod: Z =

18-16

Js 136736

e Xac dinh thoi gian hoan thanh dy an
v6i xac suit 90%.

Dung phuong phip CPM xac dinh
dugc Te=16ngay (AEJL). Hay S=16

vy =4/36+64/36+64/36+4/36 =136/36 .

=1,031, tra bang dugc p=84,8%.

e Dé co p=90%, tra bang duoc Z=1,3, tir d6 suy ra D=18,5ngay.



Bai 3
Céac phwrong phap t6 chirc thi cong xiy dung
3.1. Thi cong & qua trinh thi cong xiay dung

3.1.1 Khdi ni¢m

Thi cong x4y dung 13 thuc hién mot tong thé cac qua trinh san xuit trong pham vi cong trudng
nham muc dich thao d&, di chuyén, cai tao, mé rong va xay dung méi cac cong trinh xay dung...Néu
xét vé goc do thoi gian thi toan bd cong tac thi cong xay dung bao gdm mot tong thé cac cong viée
goi 14 cac qua trinh, dé thuc hién cic qua trinh ndy can mot khoang thoi gian nao dé.

Qua trinh thi cong xay dung bao gdm 3 yéu té cau thanh: ddi twong lao dpng, cong cu, sirc lao
dong.

3.1.2 Phén loai qua trinh xdy dung

a.) Theo co ciu.

o Quad trinh bude cong viéc hay cdc thao tac ky thudt: day 1a su phan chia nho nhét ciia qua trinh
thi cong vé mit to chirc, nd dong nhat vé& mit k¥ thuat. Khi mot trong ba yéu tb cta qué trinh thay doi
qua trinh ndy ciing thay d6i theo hay n6i cach khéc 1a c6 sy xuat hién qua trinh thao tac két hop khac.

e Qud trinh gian don: bao gdbm mdt sb nhimg thao tac k¥ thuat c6 lién quan dén nhau va do mot
nhom cdng nhan cung chuyén mon thuc hién.Vi du: qua trinh xay tuwong; qua trinh trat twong; qua
trinh gia cong lip dung cotpha. ..

e Qud trinh téng hop: 1a tap hop cac qua trinh gian don c6 lién quan véi nhau vé mat to chirc, do
nhiéu t6 d6i c6 chuyén mon khac nhau thuc hién, san pham ciing 1a cac két cau khac nhau cia cong
trinh. Vi du: qué trinh thi cong bétong cdt thép toan khdi, qué trinh lap ghép nha cong nghiép. ..

b.) Theo vai trd trong qua trinh san xuét

e Qua trinh chu yéu: qué trinh trong d6 tao dugc do bén, d6 6n dinh cua két cau cong trinh, tao
mit bang cong tic cho cac qua trinh tiép theo...N6 anh hudng quyét dinh dén bién phap thi cong, hao
phi lao dong, vat tu, thoi gian thi cong cong trinh. Vi du: qua trinh thi cong bé tong; qua trinh lap
ghép...

e Qud trinh phéi hop: thuc hién song song xen k& hay két hop véi cac qué trinh chi yéu. Vi du:
qué trinh dudng hd va thdo d& van khuodn trong qua trinh thi cong bé tong; qua trinh gia cudong hay
t6 hop khuyéch dai trong thi cong lap ghép...

e Qud trinh vdn chuyén: 13 bd phan trong cac qua trinh trén nham muc dich di chuyén vat tu,
nguyén liéu hay cdu kién dén vi tri xdy dyng. N6 tao diéu kién cho 2 qua trinh trén phét trién mot
cach nhip nhang.

3.2. Céc nguyén tic co ban té chirc thi cong xay dung
Dé dat két qua cudi cing, trong td chirc thi cong phai tudn thu cac nguyén tic co ban:

a.) Hiéu qua kinh té t6i wu, giai phap thi cong duoc lya chon phai dat duoc nhimng yéu cau sau:



Giai phap d6 phai rat ngan dugc thoi han thi cong.

Phai goép phan ting ning suét lao dong, giam chi phi thi cong.

Ha gia thanh xay lap.

Phai gop phan nang cao chét lugng xay lap.

e Dam bao cic yéu cdu vé an toan lao dong, vé sing mdi trudng. ..

b.) Sir dung cic phwong an co giéi hoa, cac cong cu thiét bi k§ thuit cao va hoan thién phu
hop véi xu thé phat trién cua cong nghé thi cong, cang ngay may moc sir dung trong thi cong xay
dung cang chiém ti trong cao gdp phan giai phong sirc lao dong. C6 thé thay doi phwong phap t6 chirc
san xuat tir san xudt kiéu cong truong sang san xuat theo kiéu cong xudng cong nghiép (d6 1 toan bo
nhing cong tac chuan bi va ché tao cac chi tiét tién hanh trong cong xudng cong nghiép, cong truong
chi 14 noi lap rap cac chi tiét d6 thanh san pham hoan chinh).

¢.) Té chirc lao dong khoa hoc.

e Dé thyc hién nguyén tic nay yéu cau chia qué trinh thi cong thanh nhiing thao tic riéng biét,
nham phén cong lao dong hop 1y, chuyén mon héa sdu dé nang cao ning suit lao dong va nang cao
tay nghé cong nhan.

e Phai cai tién phuong phap lao dong, loai bo cac dong tac thira, tirc 1a to chirc phuong phap lam
viéc mot cac khoa hoc.

e Phai str dung thoi gian 1am viéc t6i da nhung hop 1y, han ché thoi gian chét...

d.) Tiéu chuin héa va dinh hinh héa thi cong.

e Tiéu chuan héa la sy xac 1ap cac quy pham va tiéu chuan san xuét sao cho c6 thé sir dung ching
trong nhirng diéu kién cu thé. Bat ky véi phuong tién thi cong hién c6 dé to chirc mot qua trinh ki
thuat kinh té hop 1y nhat.

Tiéu chuan héa duoc thyc hién thong qua cac quy tic quy dinh rd cac trinh ty nhét dinh va cac
diéu kién ky thuat phai theo dé thyc hién 1 qué trinh xay dung.

e Dinh hinh héa 1a viéc x4c 1ap nhitng quy dinh vé quy cach san pham nhu kich thudc, tinh chét
sao cho c6 thé van dung cac quy pham thi cong 1 cach rong rii, nang cao kha ning thay thé cua cac
san pham d6 trong két cdu cua cong trinh xdy dyng.

3.3. Cac phuwong phap to chirc thi cong xiy dung

Cho dén nay, nguoi ta ¢ thé chia phuong phap t6 chirc xay dung thanh 3 phwong phap chinh la:
tuan tu, song song va phuong phap day chuyén. Mdi phwong phéap c6 nhiing wu nhugc diém riéng,
tly theo cac diéu kién cu thé cac phuong phap d6 dugc ap dung triét dé hay timg phan hodc két hop,
déu véi mot muc dich 1a dua lai hiéu qua san xuét cao nhat.

Xét vi du xay dung m ngéi nha giéng nhau, ¢ cac cach t6 chirc nhu sau.

3.3.1 Phuong phap tuin tu.

Qua trinh thi cong duogc tién hanh 1an luot tir d6i tugng nay sang ddi tuong khéac theo mdt trat tu



dd duoc quy dinh. Te=mty. D6 thi tién d6 nhiém vu (hay biéu do chu trinh) nhu hinh v& 3-1.
e Uu diém: d& t6 chirc san xuat va quan 1y chat luong, ché d6 sir dung tai nguyén thap va 6n dinh.

e Nhugc diém: thoi gian thi cong kéo dai, tinh

R3 A
chuyén mon hoa thap, gia thanh cao. Pdoan Thoi gian
m
Hinh 3-1 Biéu d6 chu trinh 1 .
, . A A t ’t
phwong phap thi cong tuan tu. 1 Te=m.te

3.3.2 Phuwong phap song song.

Nguyén tic to chuc thi cong theo phwong phap niy 13 cac san pham xdy dung dugc bat dau thi
cong cung mot thoi diém va két thuc sau mot khoang thoi gian nhu nhau. Tes=ti<Ty. DO thi tién do
nhiém vu (hay biéu d6 chu trinh) nhu hinh v& 3-2.

e Uu diém: rat ngin duoc thoi gian thi céng, giam & dong von san xudt.

e Nhuoc diém: doi hoi sy tap trung san xuat cao, nhu cau tai nguyén 16n, dé gay ra sai pham hang

loat rat lang phi. R3A

Pdoan Thoi gian
m

\ 4

Hinh 3-2 Biéu dé chu trinh A
Tes=t1

phwong phap thi cong song song.

3.3.3 Phuong phap diy chuyén

La su két hop mot cach logic phuong phap tuan tyr va song song, khic phuc nhimng nhuoc diém va
phat huy uu diém, ngudi ta dua phuong phap xay dung day chuyén. Dé thi cong theo phuong phép
xdy dung ddy chuyén, chia qua trinh k¥ thuat thi cong mot san pham xay dyng thanh n qu4 trinh thanh
phan va quy dinh thoi han tién hanh cac qua trinh d6 cho mét san pham 1a nhu nhau, dong thoi phdi
hop cac qué trinh nay mot cach nhip nhang vé thoi gian va khong gian theo nguyén tac:

e Thyc hién tuan ty cac qua trinh thanh phan ciing loai tir san pham nay sang san pham khac.

e Thyc hién song song cac qua trinh thanh phan khéc loai trén cac san pham khac nhau.



Déi tuong cua phuong phap day chuyén cé thé 1a mot qua trinh phtrc hop, mot hang muc hay toan

bd cong trinh. DS thi tién d6 nhiém vu (hay biéu d6 chu trinh) nhu hinh v& 3-3; Tss<Tdchn<Tt.

R3A
Pdoan Thoi gian
- O
m_l \.A/
Hinh 3-3 Biéu do chu trinh
phirong phdp thi cong day chuyén. 2 (r.‘)
t
San xuat diy chuyén néi chung la mot £ /i( Z k ( 1) .
, , , nxk+ ) . m—1)x
phuong phép to chure tién tién nhat cé dugc

do két qua cuia su phan cong lao dong hop 1y, chuyén mon héa cac thao tac va hop tac hoa trong san
xuét. Pic trung cua nod la sy chuyén mon hoda cao cac khu vuc va vi tri cong tac, han ché cac danh
muc san phém can ché tao, su can dbi cua nang lyc san xuét va tinh nhip nhang song song lién tuc
clia cac qua trinh. Két qua 1a cing mot nang luc san xuat nhu nhau, ngudi ta san xuat nhanh hon, san
pham nhiéu hon, chi phi lao dong va gia thanh thap hon, nhu cau vé nguyén vt lidu va lao dong diéu
hoa lién tuc. San xuét day chuyén trong xay dung c6 2 dic diém co ban:

e Do san pham xay dung gn lién v6i dat dai va c6 kich thudc 16n nén dé thuc hién cac cong viée
theo mot trinh tu cong nghé phai di chuyén cac to thg véi cac trang thiét bi kém theo trong khong
gian cong trinh tir b phan nay sang bd phan khac, tir cong trinh niy sang cong trinh khac. Diéu nay
khac voi ddy chuyén cong nghiép: nguoi cong nhan va cong cu dimg yén con san pham di dong, do
d6 t6 chire ddy chuyén trong xay dung kho hon.

e Do tinh chit don chiéc va da dang clia san pham xay dung nén cac dy chuyén san xuat hau hét
ngan han, thoi gian 6n dinh it hodc khong 6n dinh, nghia 1a sau mot khoang thoi gian khong dai 1im
ngudi ta phai t6 chirc lai dé xay dung cong trinh khac.

3.4. T6 chirc thi cong theo phwong phap diy chuyén

3.4.1 Cac thong s ciia day chuyén xay dung.

T6 chie san xuét theo day chuyén 13 mo hinh ¢ su phéi hop chit ché giira cong nghé, thoi gian
va khong gian. Ba yéu t6 d6 1a co s hinh thanh cac thong sb, qua d6 hinh thirc t6 chirc san xuét thé
hién mdt cach rd rang va thuc té.

a.) Nhom thong s6 vé cong nghé.

o 86 lwong cdc day chuyén bé phin (ky hiéu n): co ciu ciia ddy chuyén xay dung duoc xac dinh
boi sb lwong va tinh chit cia cac diy chuyén bo phan tao thanh. Sb luong diy chuyén bo phan phu
thudc vao mirc d6 chi tiét ciia sy phan chia qua trinh xay dyung thanh phan. C6 2 mtrc do phén chia.

-Phan nho6 hoan toan_ddy chuyén bo phan 1a qué trinh xdy dung don gian.

-Phén nho bd phan_day chuyén bd phan 1a qua trinh xay dung phic tap.



Mirc d6 phirc tap cuia viée phan chia cac day chuyén bo phan phai can ¢t vao cong nghé san xuit,
khéi lugng cong viée va hao phi lao dong. ..

o Khéi lwong cong vige (ky hiéu P): phu thudc vao ddi twong xay lip cu thé va duoc dién ta bang
don vi do cta dang cong tac duoc thyuc hién (m, m? mS, tin..).

e Luwong lao déng (ky hiéu Q): 1a luong lao dong duoc sir dung dé 1am ra san pham xay dung dat
chét luong tbt, duoc xéac dinh theo dinh muc thoi gian a hay dinh mtc nang suit s.

Q=P/s=Pxa (gi® cong, ngdy cong hodc gid mdy, ca may).

Vi dinh mac nang suét khong phai ¢d dinh ma né thay ddi phu thudc vao mic dd phuc tap ctua
cong tac xay lép, diéu kién san xuit, mirc do hoan thién cta céc phuong phap td chtrc san xuit nén
nguoi ta phan biét khdi lugng lao dong tinh theo dinh murc va theo lao dong sir dung.

Qun=P/s=Pxa va Qg =Qq,/«
Trong do a>11a h¢ sb hoan thanh dinh muc, thuong a=1+1,15.

o Cuwong dp diy chuyén (nang luc diy chuyén, ky hiéu i): thé hién luong san pham xay dyng san
xudt ra bai ddy chuyén trong 1 don vi thoi gian. Trong thi cong ddy chuyén yéu cau tri s6 nay khong
thay d6i dé dam béo tinh chat diy chuyén ciia san xuat: i = P/t = const.

b.) Thong s6 khong gian.

o Mt bang cong tac: d¢ danh gia sy phat trién cta day chuyén xay dung nguoi ta dwa ra khai
niém mit bang cong tac, xac dinh kha nang vé dat dai khong gian ma trén (hay trong) d6 ngudi ta bd
tri to tho hay to6 may thyc hién cac qué trinh xay dung. Do 16n ctia né duge xac dinh bang kich thudc
ctia bd phan ddi tuong xay dung va duge biéu thi bang cac don vi khdi luong cong viéc (m, m?md..)
hay bang cac bo phan cua d6i tuong xdy dung (tdng, doan, don nguyén...). Dya trén khai niém vé
mit bang cong tac, phan biét cac thong s khong gian sau.

e Phin dogn céng tac: 1a cac bd phan clia cong trinh hay ngdi nha ma c6 mot miat bang cong tac
& d6 bb tri mot hodc mot sb t6 doi thuc hién qua trinh xay lap (hay diy chuyén bd phan). Mdi cong
nhan hay may thi cong duoc nhan mot phan nhit dinh trén phan doan 13 vi tri céng tdc.C6 2 phuong
phap phan chia phan doan.

-Phdn doan cé dinh: ranh gi6i phan doan nhu nhau cho moi qué trinh thanh phén.

-Phan doan linh hoat: ranh gigi phan doan cho cac quat trinh khac nhau khong tring nhau.

Thudng hay dung cach thir nhat, cach chia phan doan linh hoat chi dung hin hitu nhu khi t6 chirc
cac qua trinh co giéi hoa chay dai do niang sudt may khong déu hay khi tién hanh cong tac bé tong
cbt thép timg dot trén mot cong trinh. Khi phéan chia phan doan can chu y cac dic diém sau:

-Sb phan doan m > n dé cho dy chuyén san xuat co thoi gian 6n dinh va huy dong dugc tat ca

nang lyc cac to thg chuyén mén (cac day chuyén don).



-Khéi lwong cong viée trén phan doan nén chia bang nhau hodc twong duwong nhau néu cé thé dé
cho phép t6 chirc duoc cac ddy chuyén déu nhip.

~Ranh gi6i phan doan phi hop véi dac diém kién trac, két ciu va cong nghé thi cong.

e Dot thi céng: 13 su phan chia theo chiéu cao néu cong trinh khong thé thuc hién mét luc theo
chiéu cao. Trong trudng hop ndy, viéc chia dot 1a bit budc phai thuc hién vi khi cong viéc phat trién
theo chiéu cao, mat béng cong tac chi dugc md ra trong qua trinh thuc hién chiing. Chi s6 cua dot thi
cong phu thudc tinh chat cong nghé cia qua trinh va bién phap té chtc thi cong.

¢.) Thong sb thoi gian.

e Nhip ciia diy chuyén kj; - 1a khoang thoi gian hoat dong cua day chuyén i trén phan doan cong

tac j. Thong thuong chon nhip cta dy chuyén 14 boi sé ctia don vi thoi gian (ca, ngdy, tuan, thang...)
dé khong 1am lang phi thoi gian vao viée di chuyén, giao ca... Xac dinh:
_ P; _ P x &,
o, xN;xs, o xN,

ij

V6i Ni 1a nhan lyc hay may thyc hién day chuyén i.
Moduyn chu ky K : 13 dai luong dic trung cho mirc d6 13p lai cia qué trinh san xuat va ding dé

xé4c dinh thoi gian thuc hién cua toan bo qua trinh. Thuong né 1a k.., néu k;; thay dbi trén cac phan

ij 2
doan cong tac thi moduyn chu ky 1a gia tri nho nhat trong cac gi tri d6, khi d6 k; =¢; xk (cij1a h¢
s6 nhip boi).

e Buéc diy chuyén K, : biéu thi khoang cach thoi gian qua d6 cac to doi dugc ghép vao (budce
vao) day chuyén. N6 1a khoang thoi gian ké tir bat dau vao phan doan 1 cta hai diy chuyén bo phan
ké lién nhau, thudng chon 14 s6 nguyén ctia moduyn chu ky (cac to tho, to may bat dau cong viée vao
dau ca, ngay... lam viéc). Khi x4c dinh ko, mot mat phu thudc k, mat khac phu thude vao ) lugong to

tho bd tri déng thot trén mot phan doan, xét 3 phuong an:

R3A K K R34 Kk R3A K ki
Pdoan @ @ Pdoan| @ i+) | Pdoan @ 9’9
L/ /
1 |1 ‘/ R 1 -
ko 1« t ko !

-k, =k 1a truong hop binh thudng khi qué trinh trudc két thuc giai phong mat bang thi bit dau
qué trinh tiép theo (khdng cé gian doan to chirc).

-k, <k qua trinh trude chua ra khoi phan doan thi qua trinh sau da bat dau, nghia Ia cting mot thoi
diém trén mot phan doan c6 hai day chuyén dang hoat dong. Trong trudng hop nay dé gy rdi loan

san xuit va mét an toan do khong dam bao mit bang cong tac nén khong cho phép (hodc rat han ché).



-k, >k qua trinh truée két thic nguoi ta khong trién khai ngay qua trinh sau do c¢6 gian doan t6
chirc hodc do su phat trién khong déu nhip cta cac day chuyén canh nhau, thuong 1ay k, =cxk , ¢
nguyén >1 d& hinh thanh nhing phan doan dy tri.

e Gidn doan kj thudt: 13 khoang thoi gian trén phan doan ké tir lac két thic két thuc qua trinh
trude cho dén luc bit diu qua trinh sau, nhim dam bao chit luvong ki thuat cia cong viée, duoc quy
dinh boi ban chét cong nghé cua qua trinh, vé gia tri nd dugc xac dinh trong cac quy pham thi cong
va khong ddi trén moi phan doan. Vi du thoi gian cho cho bé tong dat cudng do dé co thé thao d& van
khuon...

e Gidn doan té chirc: 13 gian doan do t6 chirc san xudt sinh ra, trén phan doan qua trinh trudc két
thiic giai phong mat bang nhung qua trinh sau khong bat dau ngay (vi dé dam bao tinh lién tuc cua
céc day chuyén khong déu nhip).

Gian doan k¥ thuat thudng phai tuan thi vi ddy 1a quy trinh, quy pham; con véi gian doan t6 chirc
ta co thé khic phuc dugc vi day 1a phia chii quan ctia ngudi to chire, yéu cau phai tbi thiéu.

3.4.2 C4c quy luit co ban ciia diy chuyén xay dung

La mdi lién hé logic giita cac thong s6 ciia nd, quyét dinh sy phat trién cua ddy chuyén trong khong
gian va theo thoi gian. Thuong biéu dién dudi dang quy luat thoi gian, trong d6 thoi gian cua day
chuyén: T= f(m,n,k...).

m

Véi day chuyén bo phan: T=mk hoac T-= z k; .

j=1

Vi day chuyén k¥ thuat: T=(m+n-1k+> t,.

Trong quy ludt co ban cta dy chuyén xay dung , théng sé moduyn chu ky k c6 anh huéng nhiéu
nhéit dén thoi han day chuyén, do d6 dé giam T can phai giam k.

e Gi6i han cuia sy giam b6t nay 1a gia tri ma ¢mg v6i né mit bang cong tac cho phép bd tri thuan
tién mot s6 lwong cong nhan ti da nhung van pht hop voi didu kién san xuat kmin=1ca cong tac (binh
thuong), kmin=0,5 ca cong tac (hin hitu), khéng nén 1ay k<0,5 ca vi nhu vay sé lang phi thoi gian dé
di chuyén tir phan doan nay sang phan doan khac trong gid 1am viéc.

e (Cac bién phap giam k.

-Tang n: phan chia mot cach chi tiét qua trinh san xuat thanh cac qua trinh don gian it phirc tap vé
mat k¥ thuat va phu hop véi bién phép thi cong.

-Tang m: phan nho mit bang cong tac.

-Tang R : nhung phai dam bao khong gian hoat dong va diéu kién an toan.

3.4.3 Phén loai diy chuyén xiy dung

a.) Theo co cdu (ddi twong).



e Ddy chuyén bé phgn (day chuyén don hay day chuyén thanh phan): d6i tuong cua nd 1a cac
qua trinh don gian.

e Ddy chuyén chuyén mén héa (diy chuyén ky thuat): ddi twong 1a cac qua trinh phire tap bao
gdm 1 s6 day chuyén bd phan ma san pham cua chiing 1a cac bo phan két ciu gidng nhau cua 1 hay
nhiéu cong trinh nam trong 1 dang cong tac chung.

e Diy chuyén cong trinh: gdm nhimg nhom day chuyén chuyén méon hoa va mét sé day chuyén
don ma san pham cua ching 13 1 cong trinh hoan chinh.

e Diy chuyén lién hop: 13 su két hop cac diy chuyén cong trinh dé tao ra 1 lién hop cong trinh.

b.) Theo tinh chét nhip nhang cua dy chuyén.

e Dy chuyén nhip nhang (déu nhip): 1a day chuyén c6 nhip cong tac khong thay ddi trén tit ca
cac phan doan cong tac: k;; =const, Vij .

e Ddy chuyén nhip bién: 1a diy chuyén c6 nhip cong tac thay doi trén cac phan doan cong tic
k;; = const, Vij ...

3.4.4 T6 chirc diy chuyén bd phén (diy chuyén don)

Noi dung co ban gom:

e Phan chia phan doan cong tac (m) va tinh khdi luong céng viéc twong ting trén tat c cac phan
doan (P)).

Vi¢c phan chia phan doan cong tac dua vao viéc phan tich dac diém cua cong trinh (kién trac, két
cAu, cong nghé thi cong..), vé k¥ thuat phai dam bao tinh kha thi, vé t6 chirc phai dam bao khdi luong
dé viéc thuc hién thuan loi va co nang suat. Co g'flng phan chia phan doan déu nhau dé dé t6 chirc.

e Chon bién phap thi cong qué trinh ma nodi dung chi yéu 1a chon co cau thanh phan t6 tho, to
may dé thuc hién qua trinh d6 (chon N, a hoic s).

B P, xa B P,
axN axNxs

Tinh nhip cong tac ctia qua trinh : k;

-Néu k ; =const, Vj thita co day chuyén don nhip hing.

-Néu k ; #const, Vj thitaco day chuyén don nhip bién doi.

-Qua trinh thudng phai thuc hién vong 1ip dé dat két qua tot. Néu di str dung hé sé o ma kj van
khong chin ca, ngay...thi phai thuc hién lai c4c bude trén: hodc thay doi lai co cdu to thg, t6 may
(thay ddi N, a hodc s) hodc chia lai phan doan cong tac.

e Tinh thoi gian caa day chuyén bd phan, phu thudc vao kj.

-V¢i day chuyén b phan c6 nhip hang: T =mxKk.

-Véi day chuyén b phan c6 nhip bién: T =) k; .



3 . . P
-Cuong do day chuyén trong ca hai truong hop: 1= T = =axSx N =const.

P
2.k,

e V& biéu d6 chu trinh, nhu hinh vé 3-4.

A
R3
Pdoan Thoi gian
m _1)
=T
1 ] t
kKik]...] k ki |ko Km

Hinh 3-4 Biéu dé chu trinh ddy chuyén bg phdn.

e Day chuyén tuong duong: 1a ddy chuyén déu nhip c6 cung chi sé T va i v6i ddy chuyén ban
dau, c6 duoc 1a nho gia sir khéi luong dugc phan bod déu trén trén cac phan doan. Trén biéu d6 biéu
thi bang nét dut.

3.4.5 T6 chirc diy chuyén chuyén mon héa (diy chuyén ky thuit)

3.4.5.1 Diy chuyén chuyén mén héa ciia cic qua trinh theo tuyén

a.) Dy chuyén nhip nhang.

e Dic trung ctia ddy chuyén nhip nhang 12 nhip cong tac cia tat ca cac day chuyén bo phan khong
doi va bang nhau k;; =const, Vij. Thiét ké day chuyén bd phan nhu ndi dung 3.4.4 v6i luu ¥ ranh
gi¢i phan doan ¢ dinh cho moi qua trinh thanh phan.

B Pij X g, B P xa

= = —— =const
a; xN; oy xN;xm

Taco i

DE nhip cong téc ciia ddy chuyén k;; = const, Vij, trong d6 P, khéc nhau véi cac ddy chuyén bd
phan nén budc phai thay ddi cac thong sb (Ni ,a,,0, ) X

-Néu sy khéc biét d6 dudi 20% ta ciing c6 thé xem nhu bang nhau vi ta c6 thé ting giam ning suat
dé nhip khong d6i (sir dung hé sd ).

-Thay d6i Nj 14 thay ddi sb cong nhan hodc may thi cong trong t6 doi, khi thay ddi can ch y dam
béo tinh kha thi vé k¥ thuat thuc hién qua trinh va mat bﬁng cong tac.

-Thay dbi ai (hoic si) 1a thay ddi béac tho, loai may, diéu kién 1am viéc.., khi thay ddi can chu y
dam bao su phu hop giita yéu cau k¥ thuat v6i tay nghé cong nhan va dic tinh k¥ thuat may. Qua
trinh c6 thé thuc hién theo vong lap dé dat duoc két qua tdt nhat.

Sau d6 chon ko=k, nghia 1a cac t6 tho chuyén mén lan lugt tham gia vao day chuyén sau nhing
khoang thoi gian bang nhau va bang moduyn chu ky, va nhip nhang dich chuyén tir phan doan nay

sang phan doan khéc.



e Tinh thoi gian cia diy chuyén.
Khi khdng ¢o gian doan cong nghé:
Khi ¢é gian doan c¢dng nghé:

e Vé&biéu do chu trinh, hinh vé 3-5.

e Néu an dinh trudc thoi han cia day

chuyén T thi ta co thé tinh duoc sb luong phan

doan can thiét tir hai cong thuc trén:

T->1.
nr:A—nJrl_
k

Hinh 3-5 Biéu do chu trinh
ddy chuyén nhip nhang.
b.) Dy chuyén khac nhip

Nhip ciia cac ddy chuyén bd phan khéng déi, nhip cia cac diy chuyén bd phan khac nhau thi khac
nhau. Nguyén nhan la do ngudi ta bude phai giit nguyén mét vai co cdu té tho, t& may nao dé nén tdc

d6 cac day chuyén khong thé bing nhau. Do d6 tinh nhip nhang cia san xuét khac di va xuat hién cac

gian doan san xuét (gian doan t chirc).

Viée xac dinh thoi gian cia day chuyén chuyén mon hoéa c6 thé 1a phiwong phip d6 hoa hodic
phicong phap gidi tich. Nguyén tic chung cua ca hai phuong phap nay 1a xac dinh “vf tf ghép sdt”
gifta ting cap ddy chuyén bd phan dé giam cac gian doan té chire va lam cho day chuyén chuyén mén

hoa ngan nhat. Vi tri ghép sat 1a vi tri ma & dd qua trinh trude két thic thi qua trinh sau bét dau ngay

T=(m+n-1k.

T=(m+n-1k+>t, .

RJ.

Pdoun

Thot gian

m

m-

v

Z

NS,

[

K|k

""A°>:".

(-

1)<k

khong ¢6 gian doan té chire véi diéu kién ton trong tinh lién tuc clia timg day chuyén bd phan.

Véi day chuyén khac nhip theo phuong phap giai tich, xac dinh vi tri ghép sat bing cach thiét 1ap

moi lién hé dau cudi gitta cac day chuyén bo phén.

N k, K Kk, ki , lun kick o
R 11 RS i X i ik
Pdoan ~\ Pdoarn ‘ ' I
m '/ 1 - m f:\ =
L AT "
= P \'D" - />/.."
< ’:’/'A 4 /_/ : - 7
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Hinh 3-6 Day chuyén khac nhip.

e Mbi lién hé dan: Xac 1ap khi nhip clia day chuyén bé phan trude nhé hon nhip cta diy chuyén

bd phan sau &, <k, (hinh 3-6a). Trong truong hop nay ta thay qué trinh trude k, ghép sat qua trinh




sau k;,, tai phan doan 1 (tirc k, =k, ), lac ndy & cac phan doan sau, gian doan giira két thuc i va bét

i+1
dau i+1 ngay cang ting dan: O j=2 tic2 = Ki+1-Ki
... Oj=m tiem = (M-1) (Ki+1-Ki)=max
o Moi lién hé cudi: Xac lap khi nhip cua day chuyén bd phan trude 16n hon nhip cia diy chuyén
bd phéan sau k; > k;,, (hinh 3-6b). Trong trudng hop nay ta thay qua trinh trudc k, ghép sat qué trinh

sau k., tai phan doan cudi cing m, luc nay gian doan giita két thuc i va bit dau i+1 c6 gia tri 16n

i+1
nhét tai phan doan 1: 0j=1 teer = (M-1)(Ki-Ki+1)=max

e Tinh thoi gian cia chu trinh:

-Khai niém budc day chuyén thudng dugc thay bang khai niém “gidn cach” vé thoi gian va duoc

ky hi¢u la O;_la khodng vuot trudc ciia ddy chuyén i so véi diy chuyén i+1 tai phin dogn j. O

phan doan 1 taco O .

n-1
Thoi gian cia day chuyén: T= ZOH +t,.
1

n-1
Trong do Z O,, tdng céc gidn cach trén phan doan dau tién gitra cac cdp diy chuyén bd phan tir
1
day chuyén bo phan dau tién dén day chuyén bd phan cudi cing va tn 13 thoi gian thuc hién day
chuyén b phan cudi cung.

-Viét lai gian cach O;, cho cac moi lién h¢ dau, cuoi:

Méi lién h¢ dau  k; <k, : 0, =k

Mbi lién hé cudi k; >k, : 0, =k, +t =k +(m-1)k, —k,,)
Viét gop lai: 0, =k, +(m-1)k, —k.,)

Hay O, =k; +(m-1)k, —k,,,)+t,, (1)

Trong d6 hiéu (ki - k”l) chi 14y khi n6 dwong, ten 13 gian doan cong nghé néu c6 giira ddy chuyén
ivai+l.
-Khi d6 tong gidn cach trén phan doan dau tién co ké dén gian doan cong nghé néu co giira cac

cip day chuyén bo phan :
zo =3k + (D) (ki) -k, + St @
-Va thoi gian cua day chuyén:
T =k +(m-1>(k —k.)+k, |+ St 3)
Trong cac cong thirc (1), (2) va (3) hiéu (ki — kM) chi 14y khi né duong.

Vi du: Tinh dy chuyén co cac thong s nhu sau:  m=6; n=3 ; ki=1, ko=3 , ks=2 Va tenz3=1 .



Tir s6 liéu c6 duoc, xac dinh ddy 1a day chuyén chuyén mén hoa khac nhip. C6 thé xac dinh bang
phuong phap do hoa hay giai tich. Theo phuwong phap giai tich, xac dinh vi tri diy chuyén bd phan

trén phan doan 1 _O,; theo cong thuc (1).

0, =1+(6-1(1-3)+0=1 RO 2
0,, =3+(6-1)3-2)+1=9 g
Z
Biéu dd chu trinh nhu hinh v&. Va thoi gian | 4 d
ctia day chuyén chuyén theo (3). g — -
1/ t
Tena |
[
Tsxa

T=01+3+2)+(6-1)1-3)+(3-2)+2]+1=22

e Trong cong thtc (3) thi dai luvong Toa =2 ki +(M=1)>"(k =k, )+ Dt

20i 13 chu ky sdn xudt & phan doan 1, 1a khoang thoi gian cho ra san pham dau tién ¢ phan doan
1. Vadailuong Ty =D Kk —K, +(M-1)>"(k — k... )+ >t

0i 13 chu ky cong nghé, 13 khoang thoi gian ma tit ca cac day chuyén bo phan tham gia vao day
chuyén san xuat & phan doan 1.

¢.) Day chuyén nhip bdi.

Nhip cta cac day chuyén bo phan khong d6i, nhip ctia cac diy chuyén bo phan khac nhau thi khac
nhau, nhung sy khac nhau d6 tuan theo quy luat boi s6 (chi xét boi 2 hodc 3). Khi d6 dé dam bao tinh
nhip nhang ca san xuat, nguoi ta sir dung bién phap can bang nhip. C6 hai phuong phap can bang.

e Cin bang nhanh: dua tit ca cac day chuyén b phan vé nhip do chung nhanh bang cach trén
day chuyén bo phan co nhip boi s6 ngudi ta to chirc thém mot sb t6 thi cong song song trén cac phan
doan cach quing. S6 lugng t6 tho b tri 1ay bang hé sd boi twong tng.

Vidu: Cho day chuyén cmh c6 3 day chuyén bo phan ki=k, ko=2k, ks=k.

Ta thdy day chuyén thi 2 c6 nhip 13 boi 2 so voi day chuyén 1 va 3. Bé can bang nhanh, & day
chuyén bo phan thtr 2, thay cho mét ddy chuyén ¢ nhip 2k, ta t6 chiic 2 day chuyén b phan song
song ciing c6 nhip 2k nhung mdi day chuyén chi bao gdm mdt nita sé phan doan. Mot ddy chuyén

tién hanh trén cac phan doan 1,3,5 ; day chuyén thir 2 trén cac phan doan 2,4,6.
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Thoi han cua diy chuyén tinh truc tiép trén biéu d6 hodc co thé tinh theo cong thuc:
T :(m+n—1+ZCi —nojxk+2t =[6+3-1+(2)-1xk +0=9k.
1

Véi Ci_hé s6 bdi ctia ddy chuyén bd phan thit i, no_sd day chuyén ¢ nhip boi.

Nhuoc diém cta phuong phép nay 13 yéu cau luong tai nguyén cao hon so vai ban dau sau khi can
bang nhung thoi han hoan thanh dwoc rat ngén hon.

e Cin bang chdm: khi s6 lugng tai nguyén bi han ché va khong yéu ciu rit ngan vé thoi gian thi
nguoi ta dua tit ca cac ddy chuyén bo phan vé nhip diéu chung bang nhip cia day chuyén bd phan
cham. Luc nay céc day chuyén bd phén nhanh budc phai thyc hién véi cac gian doan (gdtc).

Vi du: 1y lai vi du trén, giit nguyén nhip do cham cua day chuyén bo phén thir 2, dua cac day

chuyén bo phan nhanh 1 va 3 vé nhip 1 @ @ @ @
v
di€u chung cham thi 6 p” - -~ 7
5 , | _~1 /
4 ‘ ] il
. 4
Cén bing 3 al — 4
N 2 7 7 7 ’
ddy chuyén bo phan 1 = P t

theo nhip do cham | ki| ko |ks |

day chuyén bo phan nhanh s&
thue hién c6 gian doan thé hién bang cac dudng nét dat trén hinh vé.

Nhuoc diém cia phuong phap nay 1a vi pham nguyén tic lién tuc ctia san xudt, tuy nhién co thé
khic phuc dugc khi to chirc cac day chuyén theo ca (ddy chuyén bd phan cham s& duoc to chirc 2
hodc 3 ca theo hé sb boi 1a 2 hay 3, luc do day chuyén bd phén nhanh s& thyc hién ché do Ica/ngay)
hoic t6 chirc nhitng ddy chuyén chuyén mén hoa song song (thuc hién khi khéi lugng cong viéc déng
ké va thoi han hoan thanh ngan).

Thoi han ciia diy chuyén tinh tryc tiép trén biéu dd hodc co thé tinh theo cong thic:
T {(m—l)xcim +Zci}<k+ztm =[(6-1)x2+ (@1 +2+1)]xk +0=14k .
i=1

Vi Cimax 12 hé s6 boi ctia day chuyén bd phan cham nhét.

d.) Dy chuyén nhip bién.



Khi x4y dung cong trinh c6 hinh dang mit bang phtc tap, nhiéu cao trinh khac nhau, s dung
nhiéu dang két ciu khac nhau...dan dén viéc phan bd khdi luong cong viée thudng khong déu trén
céc phan doan va vi vay ma phai to chiic ddy chuyén khong nhip nhang.

Dic trung cua day chuyén nhip bién 13 nhip cong tac cta cac diy chuyén bd phan trén cic phan
doan thay d6i khong theo quy luat nao ca. Dé t6 chirc loai ddy chuyén nay khong thé chi phdi hop
cac day chuyén bo phan bang mdi lién hé dau cudi ma né cin phai duoc thiét 1ap trén moi phan doan.

Dé giam thoi gian cua ddy chuyén can phai ghép sat cac ddy chuyén bo phan tdi da, bang cach xéac
dinh vi tri t61 han hay khoang ghép sét t6i han giita chung. Khoang ghép sat toi han giita 2 ddy chuyén
bd phan s€ ¢ tai phan doan j nao d6 ma tai do qua trinh trude két thac gidi phong mat br:ing thi qua
trinh sau bat dau ngay khong c6 gian doan t6 chirc vi diéu kién qua trinh thuc hién 2 day chuyén bd
phén d6 phai dién ra binh thuong trén cac phan doan con lai.

C6 nhiéu phuong phap tinh ddy chuyén nay nhu phuong phép do hoa, phuong phap giai tich...o
day xét phuong phap bang ma tran Galkin.

e Lap mot bang tinh véi cac cdt twong tng véi cac qua trinh thanh phan, ky hiéu i =1+n; cac
hang twong tmg véi cac doan cong tac, ky hiéu j =1-+m. Trong mdi 6 ctia bang ghi cac thong s6 sau:
¢ gilra ghi k;; 1a thoi gian thyc hién qua trinh trén doan cong tac dang xét, goc trén bén trai ghi thoi
¢ gitra cot dung bén phai

diém bat dau t;’, goc dudi bén phai ghi thoi diém két thuc t =ti* +k;,

. ey, 2 , A r i,i+1( bd kt
ghi gian doan t6 chirc néu ¢ tg(';c(’) =ty -
i i+1
bd bd
l(/ Linr.j
i . Li+l _  bd kt
J k'J Lodtc =l _t_i/'
tk/
i
. bd
J+1 ti,_/+|

e Qua trinh tinh toan dua trén 2 nguyén tic phdi hop:
-Cac qua trinh thanh phan phai dién ra lién tuc tir luc bit ddu diy chuyén dén luc ra khoi day

thd ke

chuyén, thé hién : D =t

-Céc qué trinh thanh phin khong chdng chéo, can tré nhau i 2 ti'}t hay:

i+1,

gdtc i+1, ] ij —

e Thiét lap cach tinh toan: xét biéu do chu trinh téng quat nhu hinh v& 3-7.
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Hinh 3-7 Ddy chuyén nhip bién.
Tir biéu do chu trinh, thiét 1ap phuong trinh can bang :
j-1 j-1
0, + Z Kioyj = Zkij +0; ma Oy =k +t
1 1
j-1 i

Nén O, + Z ki+1,j = Z kij +ttcj
1

1
i j-1
O, = Z ki; — Z Kiwj [+l
1 1
Gia st rang ddy chuyén bo phan i va i+1 s& ghép sat v6i nhau tai phan doan j, lac d6 theo nguyén
tac ghép sat t; =0 va tuong ing v6i nd thi O, — O".

tcj

bé cac day chuyén bd phén thyc hién lién tuc khong chd doi nhau thi:

) i j-1
OiTm = max{z kij _Zki+l,jj|
1

1

Néu giita hai day chuyén c6 gian doan cong nghé thi:

. i
o = max{z ki — kim}ﬂcn
1

j-1
1
. n-1
Va thoi han ciia ddy chuyénséla: T =)0, +t,.
1

Vi du: tinh toan diy chuyén chuyén mén hoa véi cac sb lidu sau, cho tenz-4=1

DChuyén |1 |2 |3 |4
1 2 |4 ]2 |2
ol 2 31204 |1
g3 11213 |2
£ 4 1 [1]1 [4

Giai:

e Day la day chuyén chuyén mén hoa nhip bién theo tuyén.



e Dé tinh Oi1, cong don thoi gian thue hién mdi qua trinh thanh phan tir lac bat dau vao day chuyén
cho dén luc két thuc (bang 1), xét timg cip day chuyén bd phan canh nhau trén ting phan doan coéng

tac dé tinh Oi1 (bang 2).

J
Bang 1 (D k) Bang 2 ( Oi1)
1
1 |2 |3 |4 1-2 |2-3 |34

1 2 |4 |2 |2 |1 2 4 2
2 5 |6 |6 [3 |2 1 4 4
3 6 [8 |9 |5 |3 0 2 6
4 7 |9 |10 |9 |4 -1 0 5
Ti 7 |9 |10 |9 | max 2 4 6
ten 0 0 1
Oi1 2 4 7

e [dp bang ma tran Galkin, day chuyén dau tién cho bit dau ¢ thoi diém 0, thoi diém bat dau cac
day chuyén tiép theo xac dinh theo gia tri Oi1 vira tinh dugc. Luu y giita day chuyén 3 va 4 ¢o tens-

4:1.

1 2 3 4
0 2 6 13

1 2 4 2 5 2
2 6 8 15
2 6 8 15

2 3 1 2 4 3 1
5 8 12 16
5 8 12 16

3 1 2 2 2 3 1 2
6 10 15 18
6 10 15 18

4 1 3 1 4 1 2 4
7 11 16 22

Ti 7 9 10 9

n-1
e Vé&biéu do chu trinh va tinh thoi gian: T =)0, +t, =(2+4+7)+9=22

1

j 1 3 5 7 9 1 13 15 17 19 22
4 L —
3 ]
2 ] ]
1 ]
® @ ® @

3.4.5.2 Day chuyén chuyén mén héa ciia cac qua trinh theo dot
Dbi v6i cac cong trinh thi cong theo dot, khi day chuyén chuyén mén héa chuyén tir dot nay sang

dot kia s& c6 mot khoang gian doan nao do6. Gian doan nay c6 nguyén nhan tur 2 diéu kién sau:



e Phai dam bao yéu ciu vé trinh tir cong nghé, nghia 14 thoi diém bt diu mot chu ky san xuét
& phan doan bat ky ¢ dot trén khong dugc sém hon thoi diém két thiuc ¢ phan doan dudi twong tmg.

e Yéu cu vé& st dung céac t6 thg chuyén moén: giit vitng thanh phan va co cdu té tho chuyén
mon dé thi cong trén tat ca cac dot ctia cong trinh d6, nghia 1a d6i véi mot qua trinh thanh phan, thoi
diém bét dau cua nd & dot trén khong dugc sém hon thoi diém két thic cua nd & dot dudi.

Su ton tai cac gian doan khi chuyén dot trong cac qua trinh thanh phan 1 dic trung cta to chirc
day chuyén cac qua trinh theo dot.

a.) Day chuyén khac nhip.

Tinh cho hai dot bat ky lién tiép nhau a, a+1 , do su phéi hop chit ché cia cac day chuyén trong
timg dot nén ta chi can xac dinh gian doan khi chuyén dot cta cac day chuyén bo phan ¢ bién. Xét
truong hop don gian khi cac dot déu gidng nhau.

3
R°A T T
bot | Pdoan |
T
m (M
atl [ D

L0
1 = \—/

a /

7 7

1 |/ — S

] t1=mk1| i Ont | Tent t
Tox1 (m-1)k, |

Hinh 3-8 Ddy chuyén khdc nhip theo dot.
e Tim T1: T biéu do chu trinh nhu hinh v& 3-8, ta c6:
t +T1 = Tsxl + Onl
Hay T,=T,+0,
ZK Z (k, —ki,,) Ztcn (phan 3.4.5.1,muyc b: dc khac nhip)

t, + mxK, : thoi gian cta diy chuyén tha 1 trén dot 1.

0, =(m-1)k, —k,)+t,_,: gian doan t6 chirc khi ghép sat diy chuyén n dot dudi va day

on-nt -
chuyén 1 dot trén, xac dinh nhur ghép sat day chuyén khac nhip. Va t,_, 14 gian doan cong nghé néu
c6 giira day chuyén 1 dot trén véi bat ky day chuyén nao ¢ dot dudi.

suyra T, =Yk —m><k1+(m—1)[Z(ki 1) ]+ZtCn +t

e Tim Tn: Ciing tir biéu do chu trinh, ta cé:

(m-1)xk, +T, =0, +T,,

Véi L= ki =k, +(Mm=1>"(k; =k, )+ D t,  (phin3.4.5.1,mucb)



Suy ra Tn = Zkl —mx kn + (m _1)[Z(k| - ki+1)+ (kn - k1 )]+ Ztcn +tcn—nl

Chu y: khi tinh Ty, Tn chi 1dy (k, —k,,)>0 va (k, —k,)>0.

e Sau khi tinh gia tri gian doan bién, ta ciing tinh duoc gian doan khi chuyén dot ciia day chuyén
bd phan bat ky.

Ti+l =Ti +(m_l)(ki _ki+l)+t

cn—i,i+1

e Gian doan khi chuyén dot T1, Ti, Tn c6 thé >0, =0 hay <0. Khi tri s6 nay <0 nghia 12 mit bang
cong tac ¢ dot trén di c6 nhung luc luong & dot dudi chua chuyén 1én. Vi thuong dung 1 t6 tho dé
thuc hién mot day chuyén bd phan trén tit ca cac dot nén yéu cau tri sé nay >=0.

Xac dinh gian doan khi chuyén dot theo ké hoach khi dung 1 t6 thg thi cong qua trinh thanh phan

trén tat ca cac dot T,”, TP (cac gia tri trong dAu tuyét ddi chi c6 khi n6 am): TP =T, +[T,|+[T,|
va T =T, +[T|+[T,|

Véi day chuyén nhip nhang (ky =const, vij): T, =T, =T,

T, =D ki+ >ty —mxk +t, . =nk—mk+>t, +t,
Chon sb phan doan trong timg dot m sao cho cac day chuyén bo phan 12 lién tuc (khong c6 gian

doan khi chuyén dot), T1=0. Suy ra:
m=n+ (Ztcn +tcn_n1)/ K

e V& biéu do chu trinh va tinh thoi han ciia day chuyén chuyén moén hoa qua trinh theo dot (co M

dot gidng nhau).

T=(M -1t +T°)+ nioil +t, = (M -1t +T,°)+T,

1

m / /
Y 1/
: A /
m /
M-1
1 ey
m
_____ 1
: s o
m /
1 /
1 t ﬁ’t%{/
m |/ /
. -/
: /
Bot P.doan

(M-1)(tr+T5) | TS0 |
1 1

i




Vi du: Tinh ddy chuyén chuyén mén héa theo dot véi cac s lidu sau:

M=2, m=4, n=3, ki=1, k=3, k3=2, tcn32=2

Giai:

e Day 1a day chuyén chuyén mén hoa khac nhip theo dot, voi cac dot déu gidng nhau. Do d6 chi
can tinh cho mot dot, sau do tinh gian doan khi chuyén dot.

e Tinh toan cho ting dot: 0, =k, +(m-1)k, —k,,, )+t

0, =1+(4-11-3)+0=1
0, =3+(4-1)3-2)+2=8 suyra T2 =(1+8)+4x2=17
Bot P.doan @ @ @

4 ]

@ @ L+ ) i
=]

L1

- N W= N W

+% O qi
e Tinh cac gidn doan khi chuyén dot T1, Th.
T, = Yk —mick, + (=23 (k =k, )+ (k =k )]+ 3ty +tor
=(1+3+2)-4x1+(4-1)1-3)+(3-2)+(2-1)]+2+0=10>0.
T, = Sk —mock, +(m =23k —kiy)+ (K, =k )+ St +ty
=(1+3+2)-4x2+(4-1)1-3)+(3-2)+(2-1)]+2+0=6>0
Suyra T,"=10, T =6
e V& biéu d6 chu trinh va tinh thoi han day chuyén:
T=(M-1)t, +TP°)+ nf:oil +1, =(2-1)(4x1+10)+ (1+8)+4x 2 =31,
T
b.) Day chuyén nhip bién.

Tuong tu day chuyén khac nhip khi chuyén dot, ta ciing di xac dinh gian doan khi chuyén dot ciia

cac day chuyén bo phan. O déy ta chi can xac dinh T, T2,



R3A

Tla+1 | Th a+l
Pot | Pdoan |
m HOYWA /
atl 1 i /\?/ ! /@_

m [
1 = ,
n | t! | t
>0 oi Yo | ‘ ,
Hinh 3-9 Day ' chuyen nhip bién
theo dot.

e Tinh T2*™: Tir biéu do chu trinh
n-1

4T = S 0p vop
1

Véi 0% 1a gidin cach luc vao phan doan 1 giita day chuyén 1 dot trén va ddy chuyén n dot dudi,

xéc dinh nhu khi ghép sat day chuyén nhip bién.
j j-1
O™ =max| Y k3 =D k3™ |+t
1 1
n-1
Suy ra T1a+1 — zoii + Or?ia+l _ tla
1
e Tinh T**: T biéu d6 chu trinh:

n-1
a a+l _ a,a+l a+l
tn +Tn - Onl + Zoil
1

n-1
Suy ra Tna+1 — Zoiiﬂ + Or?l,a+1 _ t:

1
Gian doan khi chuyén dot theo ké hoach (cac gia tri trong dau tuyét ddi chi c6 khi no am).

-I-lp,a+l :Tla+1 + Tla+l +

a+l
Tn

va TP =T +

a+l a+l
Tl Tn

e V& biéu dd chu trinh va tinh thdi han cta ddy chuyén, xét véi M dot.

M-1

M n-1
T= Z(tla +Tlp'a+l)+(zoil +tnj = Z(tla +Tlp,a+1)+TDM
! M

-1
a=1 a=1



M- n M,

f /

M-1

LA

=
™~

: /

bot P.doan

M-1 a p.a+t M-1
; az_%(t1+T1 ) J’ TD=2:1 Onttn J’

Vi du: Tinh day chuyén nhip bién theo dot theo cac s6 lidu:
M=2, m=4, n=3, tcn2;3=2.

DChuyén | 1| 2| 3 11 2| 3

1 2 1] 2 1 1] 2] 2

| g 2 1 2] 3| 2 3] 3] 1
=) 3 2] 1] 1 3 21 1] 3

& 4 3] 3] 2 4 1] 2] 1

Giai:
e Day la diy chuyén chuyén mén héa nhip bién theo dot, vdi cac dot khac nhau. Do d6 can tinh
cho ca hai dot, sau d6 tinh gian doan khi chuyén dot.
j-1

) j
e Tinh toan cho ting dot:  O;"" = max{z ki =D Kij } +t,,
1

1
Dot I (hinh 10) : 0,=4; 0) =3
Dotll (hinh11): O/, =2; 0, =5
e Tinh cic gian doan khi chuyén dot T1, Th.

Trudce hét tinh O™ (xem hinh 10 c6t 3-1"):  O3*"* =4,



n-1

T'=>05+05" -t} =(4+3)+4-8=3>0
1

n-1
T, =) 05" +05%" —t2 = (2+5)+4-8=3>0

1
Suyra T"=3, T,"=3

e V& biéu dd chu trinh va tinh thoi han cta day chuyén.

M -

1 n-1
T=Y(t +Tl”'a+1)+[zoi1+th =(8+3)+[(2+5)+7]=25.
] 1 M

a=

J
Bang 1 (D k) Bang 2 ( Oi1)
1
1 (2 |3 |1 1-2 [ 2-3 | 31N
1 2 (1 |2 |1 |1 2 1 2
2 3 (3 |5 |4 |2 2 1 4
3 5 |4 |6 |6 |3 2 -1 2
4 8 |7 |8 |7 |4 4 1 2
Ti 8 7 8 7 max 4 1 4
ten 0 2 0
Oi1 4 3 4
1 2 3
0 4 7
1 2 2 1 2 2
2 5 9
2 5 9
2 1 2 2 2 3
3 7 12
3 7 12
3 2 2 1 4 1
5 8 13
5 8 13
4 3 3 2 2
8 11 15
Ti 8 7 8
Hinh 3-10 Phéi hop trong dot I.
1 |2 3 1-2 | 2-3
1 1 |2 2 1 1 2
2 4 |5 3 2 2 3
3 6 |6 6 3 1 3
4 7 |8 7 4 1 2
Ti 7 8 7 max 2 3
ten 0 2
Oi1 2 5




1 2 3
11 13 18
1 1 1 2 3 2
12 15 20
12 15 20
2 3 3 2 1
15 18 21
15 18 21
3 2 1 1 2 3
17 19 24
17 19 24
4 1 1 2 3 1
18 21 25
Ti 7 8 7
Hinh 3-11 Phéi hop trong dot 1.
b P.d @ @ @

T

A= N W

w

15

-

10

16

18

20

22

24 25



Bai 8

Cong tac lip ghép va bo tri thiét bi xay dung trén cong truong

8.1. Khai niém chung

Cac may moc thiét bi thi cong x4y dung ngay cang duogc sir dung rong rii trén cic cong truong
xdy dung nham dap (mg nhu ciu hién dai hoa cong nghé thi cong xdy dung. Viéc nghién ctru dé bd
tri va st dung mot can truc hay mdt thiét bi thi cong cu thé s& co chi dan & catalog hodc ¢ cac ban vé
cong nghé xay dung. O day chi trinh bay nhitng nguyén tic chung, cac chi din can thiét dé bé tri va
str dung mot s6 thiét bi xay dung thuong gip ¢ cac cong truong xay dung.

e Can truc: can tryc thap va can tryc ty hanh.

e Thing tai dé van chuyén vat liéu Ién cao.

e Thang may dé van chuyén ngudi.

e Tram, mdy tron vira: vira bétong, vira xay trat...

8.2. Can truc xiy dung

Cén truc xay dung thuong dugc sir dung dé thi cong lép ghép hay van chuyén vat liéu, thiét bi 1én
cao. Can truc xay dung c6 rt nhiéu loai, mdi loai lai c6 nhiéu ching loai khéc nhau, tuy nhién chung
déu c6 nhitng nguyén tic chung.

6.2.1 Cén truc thdp

Yéu cau chung khi bd tri can truc thap va mot s6 loai can truc thap hay sir dung.

e S luwong, vi tri ding va di chuyén cta can tryc (tiy theo can truc ¢ dinh hay chay trén ray)
phai thuan loi trong cau lép va van chuyén, tan dung dugc suc truc, co tam voi bao quat toan cong
trinh,...

e Vi tri dung va di chuyén clia can truc phai dam bao an toan cho can truc, cho cong trinh, cho
ngudi thi cong trén cong trudng, thuan tién trong lap dung va thao do.

a.) Can truc thap chay trén ray. Hinh v& 6-1.

Khoang cach tir trong tAm ctia can truc tdi tryc bién cta cong trinh:

A=ly +1, +1gy,(m)
Véi lg_chiéu dai ciia dbi trong tir tAm quay téi mép bién ngoai ciia di trong.
Iar_khoang cach an toan, 1ay khoang 1m.

lag_chiéu rong ctia dan gido, cong khoang ho dé thi cong.



A
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Hinh 6-1a. Bé tri can truc thap chay trén ray cé doi trong ¢ dudi.

\
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Hinh 6-1b. Mt bang bé tri can truc thap chay trén ray c6 doi trong & dudi.
b.) Can truc thap c6 dinh. Thuong c6 dbi trong & trén cao, co 2 loai.
e [oaidung ¢ dinh béng chan dé (& trén ray hodc trén mot nén dat da duoc gia b va d6 mot 16p

bétong cdt thép hodc 1ap ghép cac tim bétong cdt thép duc san). Hinh v& 6-2. Khoang cach tir trong
\ . ’ N ~ \ r
tam can truc téi mép ngoai cong trinh: A= EC +lar +lgg, (m)

Véi rc_chiéu rong cua chan dé can truc;

[IT1] b

]

EEEEEEEEEE

/2 lar, 4,
A

Hinh 6-2. Can truc thép ditng c6 dinh bang chéan dé c6 doi trong & trén cao.

2



e [oai dung ¢ dinh ¢6 chan thap neo vao mong, 1a loai can truc hién dai, duoc st dung phé bién
nhat, ty ning ha duoc chiéu cao than thap bang kich thuy luc, chi quay tay cAn con than thap ding
nguyén. Khoang cach giita can truc va vat can gan nhat dugc chi dan & catalog ctia nha san xuat. Hinh

6-3.

2 m;v
X
X
X

VAN AW A WA A,
X

il
Hinh 6-3. Cdn truc thdp dirng c6 dinh logi chan thap neo vao méng.
e Khi thi cong phan ngam c6 sir dung can truc thap can kiém tra diéu kién an toan cho hé mong
A’. Hinh 6-4. A=A+C+r /2 voi
A=l +B=I,, +Hcotge
Véi C_khoang cach tir truc dinh vi ngoai ctia cong trinh dén chan mai déc.
Iar_khoang cach an toan tity thudc loai dat va can tryc lay (1+ 3)m .
H_chiéu sau hé dao.

® gbc ciia mit trugt ty nhién cia dét tinh theo 1y thuyét.

> =T =
_IL re _IL \\ //
\‘\ H %%
\\ W% Z:%/

Hinh 6-4. Vi tri can truc thdp loai chay trén ray khi thi cong phan ngam.
6.2.1 Cén truc tw hanh.
Can truc ty hanh banh xich hoic banh hoi, thuong dugc str dung dé 1ap ghép nha cong nghiép, thi
cong nha dan dung t6i 5 tang. Vj tri cua can truc duoc xac dinh theo phwong phap giai tich hodc do

hoa trong phan thiét ké cong nghé xay dung.



Trén TMBXD can xac dinh dudng di chuyén cta can truc dé co co so thiét ké cac cong trinh tam,
bé tri vat liéu cau kién 1én d6. Bé tan dung suc truc, néu mit bang cho phép thuong thiét ké cho can
truc chay quanh cong trinh, nguoc lai b tri chay mét bén cong trinh.

Vi du truong hop can truc chay quanh cong trinh nhu hinh 6-5, trong dé:

A_doan dudng can truc di chuyén va cau lap.

B_doan dudng chu yéu chi dé can tryc di lai.

R¢_bén kinh cong téi thiéu ¢ chd vong (c6 thé Iy theo duong 6to 1a 15m).
Rcr_bén kinh 1am viéc cua can truc theo tinh toan.

A

P e e e e T
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S

Hinh 6-5. Puong di ciia can truc banh xich trén TMBXD.

8.3. Thing tai va thang may

O nhiing cong truong xay dung nha nhiéu tang, ngoai can tryc trong mot so truong hop can thiét
hoic khi khong str dung can truc can phai bé tri thang tai dé van chuyén cac nguyén vat liéu cé trong
luong va kich thuéc khdng 16n ma néu dung can tryc thi sé khong kinh té. Khi sé luong cong nhan
khé nhiéu va dé viéc di lai trén cac ting duoc thuan lgi c6 thé bd tri thang may danh riéng cho ngudi.

8.3.1 Thang tdi.

Khi khéng sir dung can truc, néu chi b tri mot thing tai thi s& bé tri ¢ trung tam cong trinh; néu
bd tri hai thing tai ma mat bang cho phép thi nén b tri 1 & mat trude va 1 & mat sau, hoic khi cong
trinh kéo dai, nhiéu don nguyén thi thang tai bé tri tai ranh giéi cac don nguyén, & dau hdi nham giam
khéi Iwong van chuyén theo phuong ngang.

O cdng trinh vira ¢ can truc thap vira co thing tai thi:

o Néu can truc thap di chuyén trén ray thi thing tai b tri vé phia déi dién khong vudng duong di

chuyén cua can truc.



e Néu can truc thap ¢ dinh thi van nén bé tri thiang tai & phia khéng c6 can truc dé dan mat bang
cung cip va an toan, nhung néu mit bang chat hep thi c6 thé lap thang tai cung phia can truc nhung
cang xa can truc cang tt (can truc ¢ trung tim, thing tai & hai dau hdi...).

N

7

............

Hinh 6-5. B tri thing tdi khi cé can truc chay trén ray
(1 MB rong, 2 MB hep).

™N

o

Hinh 6-6. B tri thing tdi khi ¢ can truc thap dimg cé dinh.

Luu ¥ vi tri thang tai phai that sat céng trinh, ban nang chi cach mép cong trinh mot khoang rat
nho hon nita dé thuan lgi cho viéc neo giir on dinh thing tai vao cong trinh.

8.3.2 Thang may

V& nguyén ly lam viéc thang may giéng nhu thing tai chi khac vai chi tiét cu tao d6 1a 16ng thang
may c6 hé théng ludi bao vé bao quanh va cé cira ra vao.

Vi tri thang méy duoc bé tri sau khi da bé tri thang tai, nén bd tri ngoai khu vuc nguy hiém (xa
can tryc, thing tai...), c6 thé & goc cong trinh, dong nguoi di chuyén tir thang may khdng giao cat

véi duong 6t6...dam bao kha nang quan sat.



Phin 2: Céc bai toan trong thi cong lip ghép

Bai toan 3.1: Chon day cap

w

Hinh 3.1

Noi luc S trong mdi nhanh day khi ciu mot vat ning G tinh bang cong thirc:

G G 1
S = = .a (a = )
mmn.cos@ mn cos @

[ 30° 45° 60°

a 1,15 1,42 2

G - trong lugng vat cAu; n - s6 nhanh day cau;
m - hé s6 khong déu hoa trong cac nhanh day:
khi n=1+2thim=1
n =4 +8thim=0,75
@ - goc nghiéng ctia nhanh day so v6i duong thang dung;

a - hé s6 phu thudc goc nghiéng cia nhanh day.

Ché do lam viéc clia day cép Heé s6 an toan K
- Day cép gidng cot tru, thip 3,5
- Day cdp nang vat clia may téi
quay tay 4,5
chay béng dong co: nho 4.5
trung binh 5.5
I6n 6
- Day cdu vt ¢6 méc hodc khuyén & hai ddu (khong cu6n b6 14y vat) 6
- Diy c4u cudn bé 14y vat 8

Luc thiét ké day cap (luc 1am dat day cap):
R =K.S
K - hé sd an toan;

Vi du 1: Chon dwong kinh ddy cdp ding lam ddy neo giang cot tru, ndi luc trong ddy nay la: 2000kG.

6



Day cap dung lam day neo giang thudc loai day cap cimg, cau trac 6 X 19 + 1 (xem bang 3.1 tinh
nang ki thudt ctia cac day cap). Hé s an toan K 14y bang 3.5.
Luc thiét ké day: R = K.S = 3,5x2000 = 7000kG
Gia str soi thép trong cap c6 cuong do chiu kéo la o = 140kG /mm?, tra bang tinh ning ki thuat cua
cac loai cap cung, ta chon cap chiu duoc luc kéo dut 1a 8620kG, voi duong kinh 1a 14mm, trong
luong mdi mét dai cuia cap 1a 0,69kg.
Lam bai toan nguoc lai, néu cong trudng c6 sin loai cap dudng kinh 14mm nay roi, thi tai trong cho
phép cua no la:

S = 8620: 3,5 = 2466kG
Vi du 2: Chon logi va dwong kinh day cap ché tgo thanh mét day cau hai nhanh, mang mét vt nang
G = 2000kg; goc nghiéng ciia méi nhanh day 1a ¢ = 30°.
Véi goc @ = 30°, thi hé s6 a=1,15.

Noi lyc trong mdi nhanh day 1a: S = @ x 1,15 = 1150kG

Chon day cap mém, cau triic 6 X 37 + 1 dé lam day cau cudn b6 lay vat:

Heé sb an toan lay la: K = 8

Luc thiét ké day la: R = 1150 x 8 = 9200kG

Gia sur s¢i thép trong cap c¢6 cudng do chiu kéo o = 150kG /mm?, khi tra bang ta s& chon duoc loai
cap chiu dugc luc kéo dut 1a: 10450kG, véi duong kinh 1a - 15,5mm.

Truong hop goc nghiéng ¢ cia mdi nhanh day cdu khong phai 1a 30°, ma 1a 60°, thi:

Hésbala2

Ndi lyc trong mdi nhanh day 1a:

2000
S = sz = 2000kG

Luc thiét ké day: R = 2000 x 8 = 16000kG
Khi nay duong kinh cap phai la: 19,5mm.



Bang 3.1. Bang tinh nang ki thuat cta day cap

Duong kinh | Trong luong Luyc lam dit ddy cap R (kG)
cdp mét dai cdp khi cudmg do chiu kéo ciia soi thép Ia kG/mm®
(mm) (kg) 140 150 160 170
1 2 3 + 5 6
Cip cing cdu triic 6 x 19+ 1
11,0 0,42 5240 5590 5960 6340
12,5 0,54 6800 7310 7790 8270
14,0 0,69 8620 9220 9850 10450
15,5 0,85 10600 11350 12150 12900
17,0 1,03 12850 13750 14700 15600
18,5 1,22 15300 16400 17500 18550
20,0 1,43 17950 19250 20550 21800
22,0 1,66 20850 22350 23800 25300
23,5 1,90 23800 25500 27250 28950
250 2,17 27200 29150 31150 33100
26,5 2,45 30750 32950 35750 37350
28,0 2,75 34400 36850 39350 41800
31,0 3,40 42550 45600 48650 51700
Cip mém cdu tric 6 x 37 + |
8,7 0,26 3200 3430 3660 3890
11 0,41 4990 5340 5700 6060
Bang 3.1 (tiép theo)

1 2 3 4 5 6

13 0.59 7200 7720 8240 8730
15,5 0,80 9790 10450 11150 11850
17,5 1,05 12750 13700 14600 15500
19,5 1.33 16150 17300 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
285 2,67 33750 36200 38600 41000
30,5 322 39350 42150 45000 47800
325 3.68 45000 48250 51450 54650

Bai toan 3.2: Tinh don treo
Vi du 1: Xdc dinh sirc cdu ciia mot don treo, dai 8,2m, ding dé nang nhitng két cau bétong cot thép
16m, lam bang hai thanh thép hinh U N°30, R = 24000 kG/cm?, hé sé diéu kién lam viéc ye =0,85 (hinh
3.2).
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Hinh 3.2
Trong lugng vat cau tac dung vao don treo dudi dang hai lyc tap trung F/2 hudng xudng dudi va duge
can béng béng mot luc F hudng ngugce 1€n. Nhu vay thi don treo lam viéc nhu mot dam don gian dat
trén hai géi tua, chiu tdc dung cia mot luc tap trung ¢ chinh gitra dam.
Moémen ubn 16n nhét trong tiét dién don treo:

F.l F.yg kgl
Mo :_:aT

Ya - hé sb an toan; Yae = 1,1;
k4 - hé s6 dong hoc; kg = 1.

Fx11x11x8,2
= ~ 2,5F

max — 4
Xéc dinh kha nang chiu lyc ctia don (mdémen udn t6i han) khi da biét tiét dién va khéang lyc tinh toan
R, bang cong thiic:
Mpax < Ry W;  25F <R.y.W;

Tir d6 tinh ra stic cau ctia don treo:

F<Ry.W/25=R.y.2W,/25=R.y.W/1,25

= 2400 x 0,85 x 387/1,25 = 6,44 X 103kG ~ 6,5T
trong d6: W, = 387c¢m? - momen khang ctia mot thanh thép hinh U (tra bang vé thép hinh U) ¢&
N°30.
Trong luong don treo: 31,8kg/m x 8,2 x 2 = 521,5kg
Béng tra thép hinh U:



N° thép hinh Trong luong Im dai W,
16 142 934
18 16,3 121
20 18,4 152
22 21 192
24 24 242
27 27,7 308
30 31,8 387
33 36,5 484
36 419 601
40 48,3 761

Vi du 2: Xac dinh sirc cdu ciia mot thanh don ngang treo bang hai nhanh day cdp, c¢é géc nghiéng so

véi dieong thang dimg la a =45° (hinh 3.3).

Thanh ngang nay lam bang thép ong, dwong kinh ngodi D = 102mm, thanh ong day t = 6mm, chiéu

dai thanh | = 4m, loai thép CT-3, khang lyc tinh toan R = 2350 kG/cm?.

Hé s6 dong hoc: k= 1,1.
H¢ s6 diéu kién lam viéc: y=0,85.

Trong lwong vit cau la F.

=
N | [1* N
&= ! =51
%
F
- )
Hinh 3.3

Thanh don c6 nhiém vu ving ngang dé cho vt treo khong bi bién dang do cac day cau xién tac dung

vao vit treo.

Noi lyc trong thanh don: N = gtgoc = gtg45° = g

Tt d6 rat ra: F=2N

Kha nang str dung thanh don nay bi gigi han bai diéu kién 6n dinh:

Ngn = @RYA

R — khang luc nén cua thép;
@ — hé s6 udn doc;
vy — hé sb diéu kién lam viéc;

A — tiét dién ngang cua 6ng thép

T T
A=7(D*=d?) =2[D*—(D-20)°] =

10




i
=7 [10,22 — (10,2 — 2 X 0,6)%] = 18,1cm?
Moémen quén tinh ctia éng tinh bang cong thirc sau:

T T
= — D2 — d? = — 4 _ — 4 = 4
J =2 ( d?) = [102* — (102 -2 x 0,6)*] = 209cm

Ban kinh quan tinh: i =,/J/A =/209/18,1 = 3,4cm
D¢ ménh: A= B0 118
Hé s6 udn doc ¢ tim béng cach tra bang 3.2. V&1 A = 118, R = 2350 ta tim dugc: ¢ = 0,437.
Kha nang chiu lyc cia thanh don treo nay tinh theo cong thure (a):
Fgp = 2Ny, = 2x 0,437 x 2350 X 0,85 X 18,5 ~ 31400kg
Don treo ndy ¢ thé ciu duoc nhiing vat ning téi 30 tin.

Bang 3.2

Heé 56 uén doc chia cdc thanh chju nén béng thép

Bk v6i cudmg d6 tinh todn R (kG/cm?) nhu sau:

2000 | 2400 | 2800 | 3200 | 3600 | 4000 | 4400

0 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000
10 0988 | 0987 | 0985 | 0984 | 0983 | 0982 | 0981
20 0967 | 0962 | 0959 | 0955 | 0952 | 0949 | 0946
30 0939 | 0931 | 0924 | 0917 | 0911 | 0905 | 0900
40 0906 | 0894 | 0883 | 0873 | 0863 | 0854 | 0846
50 0869 | 0852 | 0836 | 082 | 0809 | 079 | 0785
60 0827 | 0805 | 0785 | 0766 | 0749 | 0721 | 069
70 0782 | 0754 | 0724 | 0687 | 0654 | 0623 | 0595
80 0734 | 068 | 0641 | 0602 | 0566 | 0532 | 0501
90 0665 | 0612 | 0565 | 052 | 0483 | 0447 | 0413
100 | 0599 | 0542 | 0493 | 0448 | 0408 | 0369 | 0335
110 | 0537 | 0478 | 0427 | 0381 | 0338 | 0306 | 0280

120 0,479 0,419 0,366 0,321 0,287 0,260 0,237
130 0,425 0,364 0,313 0,276 0,247 0,223 0,204

140 0,376 0,315 0,272 0,240 0,215 0,195 0,178
150 0,328 0,276 0,239 0,211 0,189 0,171 0,157
160 0,290 0,244 0,212 0,187 0,167 0,152 0,139
170 0,259 0,218 0,189 0,167 0,150 0,136 0,125
180 0,233 0,196 0,170 0,150 0,135 0,123 0,112

190 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 0,093 0,085
220 0,160 0,135 0,118 0,104 0,094 0,086 0,077
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Bai toan 3.3: Chon can truc lip ghép
Chon mét can truc dé lip ghép toan bé cdu kién dic sdn (bang 3.3) ciia mot bé chira nuée 2000m®

(hinh 3.4).

Bang 3.3
i 3 Trong lugng (tan)
Céc loai cfu kién = *"('12‘:1 S e e T g

Khéi méng cot M-1 27 03 8.1
Cot giita C-1 1 23 23
Cot G2 27 0.8 21,6
Mi cot MC-1 1 33 33
Tam tuong T-3 48 2,5 120
T&m mdi va kich thuée
3,12 < 0,45 x 4,25 T™-2 10 33 33
3,12+ 1,82 x 3,64 T™-3 17 2,8 476
3,13+221 x 349 T™M-4 24 22 52,8
Ong tru 16 cira LC-1 4 0.5 2

Téng cong 159 290,7

Hinh 34

Ta xét hai phuong an chon can truc lap ghép:

Phwong dn 1: Can truc chay trén bd hé mong va lip ghép toan bo cac ciu kién cta bé chira.
Phirong dn 2: Céan truc chay trén day bé va lap ghép phan cong trinh & chinh giita c6 duong kinh 10m
(dé can truc con co chd chay quanh trong hd dao) sau do can truc chay trén mat dat dé lap ghép tuong
va cac tAm mai ngoai ria con lai.

Phwong dn I: Cin truc chay trén bo hé dio

1. An dinh cdc théng sé6 cau ldp (hinh 3.5)
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Hinh 3.5

O day ciu kién ning nhat lai & xa nhat ddi vé6i truc quay ciia may, d6 1a khdi mi cot & chinh giira bé
chura, ta chon cac thong s6 cAu lép theo ciu kién nay la du.
Trong lugng vat cau: Q, = 3,3tdn
Chiéu cao nang moc ciu: Hpy =ho+hj+h, + hy
Hp, =(48-25)+10+035+2,5=6,15

Do v6i thiét ké (tinh dén mép banh xe can truc):

d 24
Ry = Stet hycotge = -+ 0,5 + 2,5cotg45° = 15m

2. Chon cén truc

bo véi thiét ké 1a 15m, thi tay can phai dai trén 20m. Theo $6 tay can truc ta chon nhiing can truc tu
hanh nao c¢o tay can dai tir 20m tré 1én, ¢6 st truc 16n hon 3,3 thn & d6 voi khoang 15m.

Chon ra dugc hai loai can truc sau:

- Can truc tu hanh banh xich CKG-25, ta can dai L=20m va chiéu rong cua hai banh xe B=4,Im.
- Can tryuc ty hanh banh hoi K-252, tay can dai L=25m va chiéu rong banh xe B =4,2m.

Kiém tra xem cac tinh ning ki thuat cua can truc co dap tmg duoc cac thong sd cau lap cdu kién
khong:

- Ddi véi can truc CKG-25:

d B 24 4,1
Ro = +e+hycotgp + = =—+05+25cotge + — = 17,05m

Tra d6 thi tinh ning can tryc & do véi R = 17,05m, ta dugc:
h=13m > H,, = 6,15m
Q = 4,5tdn > Q, = 3,3tdn

- B6i voi cén truc K-252

d B 24 4,2
R, = 5 + e + hycotge + 3=% + 0,5 + 2,5cotg + - = 17,10m

Tra s6 tay ta co:
H=185m > H,, = 6,15m
Q = 3,35tan = Q, = 3,3tadn

13



Gia thué mot ca may cta can truc CKG-25 1a 1.900 dong, con gia thué cia can truc K-252 1 2.700
déng (xem phu luc 1), vay ta chon loai can truc thir nhét.

3. Xdc dinh cdc chi tiéu kinh té ki thudt ciia phwong dn lip ghép

O déy yéu cau xac dinh ba chi tiéu sau:

- Thoi gian lam viéc cta can truc tai cong trudng

- Gi4 thanh 1ip ghép mot tn ciu kién

- Hé sb tan dung suc cAu

a) Thoi gian lam viéc ciia can truc tai cong truong:

vV
T=F+Ztc

N
V - tong khdi luong 13p ghép;
N; - ning suét str dung cta can tryc trong 1 ca;
Yt, - thoi gian thio, lap va chay thir cia can tryc.
Ning suat can truc tinh bang cong thirc:

480
N, =q. :

K,
ch

q - trong lugng binh quan mét don vi cau lép, tan;

teh - thoi gian trung binh trén mot chu ki thao tac ctia can truc (ttrc thoi gian trung binh mot 1an cau
lap), phut:

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

480 - thoi gian mét ca, tinh bang phut.

Bay gid tim cach xac dinh may dai luong méi nay:

- Trong luong binh quan mot don vi cau lap:

_290,7 184
1= 59 — VO
- Thoi gian mot chu ki thao tac (tinh theo phut), 1iy theo sb lidu cho trong bang 3.4.
Thoi gian trung binh mdt chu ki thao tac ctia can truc:

Ny + toNy + t3Ng + 4N, 19 X 27 + 77 X 28 + 24 X 48 + 25 X 52

¢ N;+ N, +N;+ N, 27 + 28 + 48 + 52
Bang 3.4
Lap Lap Léap Lip
moéng cOt t4m tudmg tam mai

Thoi gian thao tic clia cong nhan 15 72 21 21
(budc, chinh, thio day)

Thoi gian hoat dong clta may 4 5 3 4
Thai gian mot chu ki (phir) t, 19 77 24 25

Naéng suat can truc:

14



N, = q.48O.Kt =1,8 % 480 x 0,82 = 18,8 tdn/ca
ten 33
Thoi gian lap ghép toan bd cac két cdu bé chura:
T = 290,7 =15ca
18,8

Thoi gian thay ddi tay can cua can truc CKG-25 1y theo so tay can truc nhu sau:

Thoi gian lap can: 23 gioy cong

Thoi gian thao can: 16 gio cong

Thoi gian chay thu: 10% thoi gian lap can
Doi cong nhan thao lap can gdm 4 nguoi: It, = % = 1,5ca

Tong thoi gian 1am viée cua can truc tai cong trudng:
T=154+15~=17 ca
b) Gid thanh ldp ghép mét tan cdu kién (khdng ké cdc cong tac chudn bi khdc)
_ 1,08G, + 1,55C
N

Gem - gia thué mot ca may can truc CKG-25;
C - tong tién cong lao dong cua cac cong nhan lip ghép. Thanh phan cia to cong nhan nay gom 5
nguoi (1 nguot bac 5, 1 nguoi bac 4, 3 nguot bac 3).
YC =64+57+ 50 x 3 =271dong

1,08 - ho s6 phu phi cho cac truc tiép phi khac;
1,5 - hé s6 phu phi vé tién cong.
Gi4 thanh lap ghép mot tin cdu kién bang can truc CKG-25 Ia:

G 1,08 x 1900 + 1,5 x 271

18,8

= 131,6 dong

a) Hé s6 tdn dung sitc cau (khi can truc ldp ghép nhiéu loai cdu kién), xdc dinh bang cong thike:
K _ k1n1 + kznz + + kini
B ng+n,+--+n

N1, Na,..., Ni, - $O luong ting loai chu kién;
K1, Ka,..., ki - hé sb tan dung sirc cdu khi can truc 1ap ghép ting loai cdu kién i.
g gi
k1 = &,kz = _2""'ki =—l,
Q1 Q2 Qi

0i - trong lugng cAu kién loai i; Qi - stc truc & do voi thiét ké.

Theo hinh 3.6, 1ap bang 3.5.
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Hinh 3.6

Bang 3.5
S6 | Trong Povéi | Sirc cdu & do v6i He 6 t4n dung siic cdu
Caukién | luogng | lugng thiét k& thiét k& khi ldp timg loai c4u kién
n g R (t&n) k;
1 2 3 4 5 6
3,3
T™-2 10 33 15 6,2 k; =6—§=0.53
T™-3 17 | 28 10,25 10,8 =28 03
' ’ ’ 10,8 '
2,2
T™-4 24 22 Rpin=7 170 = o =0,13
3.3
MC-1 1 33 17,5 45 =—==0,73
4.5
2,3
; =22-0,51
C-1 1 23 17,5 45 a5
C-2 10 0.8 12,5 8.0 = % =0,10
C-2 17 038 85 14,0 = (:'—48 =0,06
Bdng 3.5 (tiép theo)
1 2 3 4 5 6
0,3
M-1 10 0,3 12,5 8,0 k; =“‘8—=O.04
0,3
M-1 17 03 8,5 14,0 = TZ =0,02
2,5
T-3 48 | 25 R 17.0 =J5 =015
0,5
LC-1 4 0,5 Rpin 17,0 T 0,03

Hé sé tan dung sirc cau cua truc can CKG-25
0,53x10+4+0,26 x17+0,13x24+0,73x1+0,51x1+0,1x10
- 10+17+24+1+1+10+17+10+17+48+ 4
0,06 x17 40,04 x 10+ 0,02 x 17+ 0,15%x 48+ 0,03 x 4
10+17+24+1+1+10+17+10+17+48+ 4

Dung mgt can truc dé€ lap qua nhi€u loai cau kién nén hé s6 K thap.

= 0,15

Phwong dn II: Cin truc chay 6 ddy va trén bo hé dao
1. An dinh cdc théng sé cau ldp (hinh 3.7)
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Hinh 3.7

a) Khi can truc ding ¢ trong hé mong dé lap ghép céac két cau ctia phan chinh gitra bé chira thi co6 thé
chon can truc theo d§ vdi nho nhat cia tay can. Khi xac dinh cac thong so cau 1ap can xét tdi chiéu

cao nang moc cau Hm va trong luong cau kién cing dung cu treo budc Q (bang 3.6).

Bing 3.6
Dic diém cdu kién Ciéc thong s6 cu ldp
Ki N : -
Tén . Z y Trong luong + | Chiéu cao Do véi
cdukien | M A e | mavien | dumgcu o thiécke
ten (té‘n)g (m) treo budc méc ciu
Q H R
Méng cot M-1 0.3 0.3 0,34 32 Roin
Cot C-1 23 48 2,32 7.7 R..
min
T&m méi T™M-2 33 52 3,34 82

Trir tAm mai ra, cic cau kién khac nhu mong cot, cot duogc lép v61 d voi Rmin cua tay can.

Dé lap tAm mai ta xac dinh chiéu dai tay can L va do vdi tay can R theo goc nghiéng ciia n déi véi
dudng nam ngang, sao cho tay can d6 gan cac két cau cong trinh nhit.

Thong thudng ngudi ta xac dinh d6 véi R cia tay can bang phuong phap vé so d6 (xem sach Thi
cong lap ghép trang 550), cling c6 thé xac dinh bang cong thirc (khi tay can khong c6 mo) nhu sau:

3l H—c+e
a

tga =

a - gbc nghiéng cua tay can so voi dudong nam ngang, khi tay can ay c6 chiéu dai toi thi€éu Lmin du dé

phuc vu cong trinh nay (hinh 3.8);

Hinh 3.8

H - do cao cua noi dat cau kién;
¢ - khoang cach tir mat dat dén khép quay cua tay can;
e - khoang cach an toan, 14y bang 1,4m;
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a - khoang cach tir cot & gan can truc dén duong thang dimg di qua moc cau.

slH—c+e 348—-16+ 1,4
tga = |———— = = 1,25

a 2,1

a = 51°20’
Chiéu dai nho nhét cua tay can la:

4,2
_48+14-16 — +10

Lim=1 l, =
min = 41 b2 sin51°20' | cos51°20’
Ta chon chiéu dai tay can: L > 10m.

=9,61m

Do voi R cua tay can:

48—-14+16 4,2
R = +2+1+1,2=6,55m=7m

tga
& day 1,2 - khoang cach tir khdp quay tay can dén truc quay cua can tryc.
Chiéu cao nang moc cau Hpy du dé lrflp cAu kién vao vi tri:

H,=48+10+04+20=38.2m
Chiéu cao toi da nang moc cau, khi tay can dai L = 10m va chiéu dai nhé ctia rong roc theo moc ciu
hs =1,2:
Hpox = Lsina + ¢ — hy = 10sin51°20"' + 1,6 — 1,2 = 8,21m

Nhu vy 14 can truc mang tay can L = 10m, di c¢6 du do cao dé 1ap tAm mai vao vi tri.
b) Khi can truc chay trén bo hé dao, dé lép phén bé chira con lai, no phai v6i xa hon d§ vai nho nhat
cda no, vi con cach ranh dao.
Nhitng cau kién lap ghép trong dot II nay 1a TM-3, TM-4, T-3 va LC-1, trong d6 thi tim mai TM-3
1a cdu kién vira nang nhat (2,8 tan) vira xa nhat.

Q = 2,8tin

3,5 3,4
R = - +3,5+ 0,5+ 2,5.cotg45° + - 10m

Chiéu rong B cua cac can truc tu hanh nhé, banh hoi thuong 1a B = 3,4m.

2. Chon cin truc

Dua theo cac thong s6 cau lép da xéac dinh dugc & trén, ta chon can truc lép ghép theo nhitng tinh
nang ki thuat cua chung (bang 3.7).

Trong dot II khong xét cac cu kién TM-4, T-3va LC-1, vi ching vira nhe hon, vira gén can truc hon

so voi cau kién TM-3. Can truc nao lap duoc cau kién TM-3, s¢ lap duogc cac cau kién con lai.
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Bang 3.7

Céc thong s& cdu lip Tinh nang ki thuat ctia cn truc
T‘e“ ."5 Eg:g Chiéu | Do véi | Cic loai| gyc ryc C:axsu 3:1 Chiéu
Dot | Ky higu | OB o0y | higr ke | cdn truc 3 dai
g ctlu ning sir dung moe tay cdn
kién mée duoc céu
() cdu(m)| (m) Q H R L
Mong K-32 0,98 6,6 25 6,5
ot |1034 | 32 | Ry,
M.1 E303 | 049 | 74 | 3 | 75
K-32 2,45 10,3 25 9
x| amn | 27
. ci ; 7 | Ry, | E302 | 294 | 12 3 | 125
E-303 2,7 12 4 12
Tdm K-104 4,02 8.1 7 10
mai 3,34 8,1 7 K-102 49 8.4 7 10
e E-801 | 69 8,5 7 1
Tdm K-102 3.0 6,2 10 10
II méi 28 6,15 10
T™-3 E-801 | 46 | 65 10 1

Theo s6 liéu trong bang 3.7 thi chi ¢6 hai can truc:

K-102 véi tay can L = 10m

E-801 véi tay can L = 11m
dap ung dugc diéu kién ldp ghép cong trinh bé chira nay.
Viéc chon mot trong s6 hai can truc do6 phai dua trén sy so sanh céc chi tiéu kinh té ki thuat, cach tinh
cac chi tiéu nay da trinh bay trong truong hop can truc chay trén bo hd dao (phuong an I).
Trong truong hop can truc chay xubng day hd dao thi phai ké thém cong tac 1am duong 1én xubng
cho can tryc va ciing c6 khi can phai lat cac tim duong tam cho can tryc di trén tim day bé.
Chl y: Trén day d trinh bay cach chon mét can truc dé xay lip mot bé chira, v6i hai phuong an thi
cong.
Khi can thi cong nhiéu bé chira nhu trén thi nén chon hai loai can truc va phan coéng chung lip ghép

cac cau kién theo trong luong néng nhe khac nhau.

Bai toan 3.4: To chirc Iip ghép nha cong nghiép mot ting

Nhitng nha cong nghiép mot ting bang cac két ciu bétong cot thép diic sin thuong duoc phan chia
thanh nhiéu phan doan lip ghép. Cac két cau trong mdi phan doan dugc lap ghép theo phuong phép
tuan tw, nhung toan nha néi chung mang tinh chat lap ghép tong hop va c6 thé chuyén giao mau chong
tirng phan doan nha cho cac dang cong tac xdy dung khac va cho cong tac lip thiét bi.

Nhitng phan doan 1ap ghép khi can truc di chuyén doc nha thudng ldy 1a mot gian khau do cia phan
xudng hay 1a mot doan cua gian khau d6 d6 nam gitta cac khe nhiét. Chiéu dai mdi phan doan lip

ghép ciia nha bétong cot thép duc sin con c6 thé xac dinh boi didu kién gian doan ki thuat giita lac
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lap cot va lap cac két cau khac 1én cot, vi bétong gin chan cot vao chau mong phai dat t6i 70% cuong
d6 thiét ké méi dugc phép chiu luc.
a) Truong hop ldp ghép nha cong nghiép mét tang bang mot can truc
Néu cén truc di chuyén ¢ chinh gitra khéu do, lép ca hai hang cot mot luc, ta co mbi quan ho gitra
thoi gian T lap cac cot trong mot phan doan va thoi gian gian doan ki thuat tmin nhu sau:

T = tmin
trong do:
tmin = &, + tp
tv - khoang thoi gian tir Itc 1ap cot dén khi lap vita gan chéan cot, tinh theo ngay;
to - thoi gian bao dudng bétong mbi ndi tinh theo ngay.
Néu can truc khong di chuyén ¢ chinh gitra khau do, ma di chuyén doc hai bén khau do, ta c6 quan
hé:
trong do:
tc - thoi gian trung binh lap cac cot va lap cac két cau khac cung mot day chuyén véi cot, & ca hai
hang c6t (trung binh trong mét 6 gian nha);
t. - thoi gian trung binh 1ap cac két cau nhu trén trong luot di thir hai ciia can truc (khi can tryc di
chuyén doc hai bén khau d).

Khi s6 luong va loai két cAu trong hai hang ctia gian khau d6 gidong nhu nhau thi t, = 2t/.

He s6 % néu 1én anh hudng cua tdc do lap ghép timg hang mot dén thoi gian gian doan ki thuat chung.
c

Téc do lap ghép cot va tde do 1ap ghép cac két cdu mai trong mot phan doan c6 khac nhau nén quan
hé giita T va tmin phai viét duéi dang:
T= Almin

trong do: a=-<
tm
t,,, - thoi gian trung binh 1ap cac két cdu mai trong mot 6 gian.

!

Néu cin truc di chuyén doc hai bén khau d¢ thi 1dy a = f—
m

r ! r
Néu =€ < 1, thi ldy a = 1.
tm

Thoi gian tbi thiéu Tmin lap cot (d6i khi 1ap cot va lap cac két cAu khac cing mot day chuyén voi cot)
trong mot phan doan lap ghép c6 thé xac dinh bang cong thic:

tC tC
T = atpin.— = at, + tp) —
tc te

Ngoai ra néu biét thoi gian trung binh lip mot cot S (tinh bang gid) va biét Tmin thi c6 thé xac dinh sb

luong cot t6i thiéu Nmin (d6i khi ca sé cac két cdu khac) trong mot phan doan 1ap ghép tir cong thirc:
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Noyin-S
T, . =
e k.g. A

trong do: S - thoi gian trung binh lip mot cot (gio);
A - 56 ca lam viéc trong ngay;
g - thoi gian mot ca, tinh theo gio;
ki - hé s6 sir dung cén tryc theo thoi gian.

Ta c6 phuong trinh:

N, S t,
= ot ty,) —
kga ety

Tir d6 rat ra s6' cot toi thiéu trong mot phan doan 1ap ghép:

kieg Aca(t, +t,) t,
Npin = S t_'
c

Biét duoc tri s6 Nmin va sd luong két cdu trong timg khau do thi c6 thé 4n dinh ranh gidi phan doan

lap ghép.
Néu s6 két cAu trong phan doan Nmin x4c dinh bang tinh toan nho hon s6 két cdu trong mot gian khau
d6 hoic trong mot doan gian khau do toi khe nhiét, thi chiéu dai phan doan lap ghép 1ay bang chiéu
dai gian khau d6 hay bang chiéu dai doan gian khau do t6i khe nhiét.
Néu tri $6 Nmin khi tinh ra lai 16n hon $6 lugng két cau trong gian khéu d6 mot chut, hodc 16n hon $6
luong két cau trong doan gian khéu d6 t6i khe nhiét, thi ta cho trude tri sd N nay, va xac dinh thoi
gian bao dudng bétong moi ndi tv:

b = N.S.te — ty

k. g A a.t.S

Chon thanh phan bétong va cac bién phap 1am bétdng mau dong cung trong khoang thoi gian bao
dudng tp.
b) Trwong hop ldp ghép nha céng nghiép mét tang bang hai can truc, cdi no di tiép sau cdi kia

Giita hai can tryc nay phai c6 mot thoi gian gian doan ki thuat nhu sau:
1
T, = Z(Hmax +it) ittt

Te - khoang thoi gian giita lac bat dau lip cac cot bang can truc thir nhat va luc bat dau lap cac két
cAu mai bang can truc tht hai, tinh theo ngay.

ta - thoi gian 1ap hang cot thir nhat trong gian khau do thi nhat cia phan xuwong, khi can tryc di chuyén
doc hai bén khau d¢, tinh theo ca.

Humax - tri s cuc dai cia hiéu sd (t1 - tp), trong do t; 1a thot gian lép céc két cAu ctia mot khau do br:ing
can truc thir nhét; t; 13 thoi gian lap cac két cau khac ciia khau do bang can truc thi hai.

Tinh céc trj s6 t1 va t2 cho mot khau do, sau dé tinh cho hai, cho ba khau dd va v.v...
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Vi du: T6 chire idp ghép mét phdn xwong mét tang ba khdu dé bang béténg cot thép diic san, moi
khdu do rong 18m, budc cét cic hang ngodi ciing la 6m, budc cét cdc hang trong la 12m (hinh 3.9).
Cdc méng diic toan khoi tai chd, cot diic sdn, dam cau chay va dam do vi kéo ing sudt triede; mdi
gom cdc dam mdi tng sudt truée va cde tam mdi; twong gom nhitng tam panen lom.

O day ta chi xét viéc td chirc lép ghép céc két cdu chiju luc chinh nhu c¢dt, dAm ciu chay, dam d& vi

kéo, ddm mai va tim mai (bang 3.8).

©
® H
o2 e H
@ T I—F =2 = T T i z
+H i
©F & 7
© T =2 E EE I :
©—FH H
.d1
@— B+ o H
® ¥ F T—*—T—*ﬁ—ﬁ‘ 7
22 x 6000
1320
POROOCCPCD VRO BEBD BB DO DD
Hinh 3.9: Phan chia nha xwdng thanh nhiing phan doan ldp ghép
Bang 3.8
Jiins S6 luong Trong lugng Do cao Cao trinh
Logt ket chn (chiéc) mot chiéc ket ciiu lip ghép

Cot

Loai nho 60 50 12,0 :

Loai lén 26 9.3 12,0 -
Ddm cdu chay

Loai nho 44 30 - 6,8

Loai 16n 44 7.0 - 6,8
Dédm dd vi keo 22 6.8 - 10,0
Ddm mai 72 55 - 11,0
TAm méi 792 1.5 - 12,5

Duya trén nhiing chi tiéu kinh té ki thuat ngudi ta chon can truc banh xich E-252 d6 lip ghép cong
trinh nay. Can tryc s& phai chay doc hai bén khau do dé 13p cac két cAu: vong dau can truc lip cac cot
trong mot phan doan, vong thir hai can truc 1ap cac dam cau chay, dam d& vi kéo va cac két ciu mai.
Cac sb liéu dé xac dinh sb cot tdi thiéu Nmin trong mot phan doan ldp ghép la: A =2 ca, ki=0,8, g =
8 gio, tv = 0,5 ngay, to = 2 ngay, t6 ldp ghép c6 5 cong nhan.

Tra dinh muc lao dong 726 tap V (1966) ta lap dugc bang 3.9.
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Bang 3.9

Dinh S8 Khéi luong cong tdc & phin doan S6
" mifc hiéu cong
Tescong e thoi gian | dinh | Dom i 5 3 nhan
git cong | mic | Vitinh lap ghép
Lép cot diéu chinh
va ¢ dinh tam thai
béng chém
nang dén 5 tan 7.5 7002 | chiée 28 4 28 5
nang dén 10 tan 12 7002 - 13 13 - 5
Lap ddm cdu chay
¢6 diéu chinh
nang dén 3 tin 6,3 7008 - 22 - 22 5
nang trén 3 tén 7.85 7008 - 11 22 11 5
Lép ddm dé vi keo
c6 diéu chinh nang 10,5 7002 - 11 11 - 5
trén 5 tin
Lép ddm mai c6 diéu
L . 4 4 5
chinh nang dén S tdn 29 7008 2 2 2
Ll it 080 |7014| - 264 | 264 | 264 | 5
diéu chinh

Theo dinh mc ta tinh cac sb liéu te, te, tn cho mot gian khéu do gém 22 6 gian.
Ghi cha: O day viéc lap dat cac dam cau chay ldy bang 50% dinh mirc thoi gian, con viée diéu chinh
tién hanh sau nay chiém 50% dinh muc thoi gian con lai.

_28x75+13x12

te X722 3,3 gio
. 13 x12 N
t. = Tx22 = 1,42 gior
0,5(22 x 6,3+ 11 x 7,85) + 11 x 10,5 + 24 x 5,25 4+ 264 x 0,8 .
tm = T 22 = 514 gio
Khi nay: a=%=£<1;lé’ya=1
60 X 7,54+ 26 x 12 R
= T s(e0+26) M7 9W
N = 0,8x8x2x1,0(05+2) x 3,33 _ 41cot
i 1,77 x 1,42 '

Nhu vy phan doan lap ghép thtr nhat ctia phan xuong 13 phan nha ¢ trén 41 cot.

Bai toan 3.5: Chon phuong 4n lip ghép nha cong nghi¢p mot ting
Ldp ghép mot nha cong nghiép mot tang, gom ba khau do, méi khdu do rong 18m, dai 120m, bude
cét 6m (hinh 3.10). Mong cét bang béténg cot thép diic tai chd. Cdc két cau khdc dic san tai nha

may. Thoi han thi cong toan cOng trinh quy dinh la 8 thdng.
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Hinh 3.10: Mdt cdt va mdt bang nha cong nghiép

Bang 3.10 tom tat khdi lwong cho cong tac 1ap ghép.
Phan phéi thoi gian nhu sau: thdi gian chuan bi cong trudng chiém 1 thang; thoi gian 1am cong tac
dat va cong tac mat bang nhu dit cac dudng dng ngam, dio hd moéng, d6 bétdong mong, san dat chiém

1 thang; thoi gian lip ghép khung nha chiém 3-4 thang; thoi gian 1am cong tac hoan thién chiém 2-3

thang.
Béng 3.10
o | oawm | Sme | e
L két cdu B Giy | Giy | Giv | Giy
(i) | Chi€c | Tin miy | cong | mdy | cong
Cot hang A va D 825 46 | 3795 | 16 1 736 | 506
Cot hiang Bva C 11,80 | 46 | 5428 | 18 s | s28 | 52
Cot ddu héi 8,00 12 96,0 1.6 11 182 | 132
Vi kéo méi 5,60 69 | 3865 | 175 | 115 | 1207 | 7935
Dim céu chay betong | 4,95 80 | 3960 | 105 | 68 | 840 | 514
Dém cdu chay thép 3,60 40 144,0 0,94 62 37.6 248
Cira trdsi 1.00 69 | 690 14 96 | 966 | 6625
Panen méi 143 | 720 | 10296 | 03 2 2160 | 1440,0
Kz :’;’“8?;; 070 | 280 | 1960 | 025 1 700 | 2800
Dém tudng ngoai 320 s8 | 1856 | 055 5 319 | 2900
o (ARG Ak 26va0,7| 864 | 14515 | 035 14 | 3020 | 1291
lanhto ngoai
Téng cong 4889,0 11334 | 67210

MJ3i ngay cong tac Iap ghép chi tién hanh trong mét ca, thoi gian ldp ghép tam 4n dinh 12 3 thang, hay
T =22 X 3 = 66 ngay.
Néu mdi ngay lam viéc 8 gio, voi hé sb sir dung thoi gian k¢ = 0,85, thi s6 can truc lép ghép chinh
dam nhan khéi lugng cong tac 1133,4 gio-may, Ia:

T, 1133,4

- - =252 cin t
8xk, xT 8x085x66 % cantue

n
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Vay can phai sir dung 3 can truc lip ghép, dam bao hoan thanh khéi lurong cho trong khoang thoi
gian 3 thang.
Theo kich thudc hinh hoc cta cong trinh va trong lugng cdu kién c6 thé st dung nhimng cin tryc banh
xich E-2001, E-1004 va can truc thap BK-151 1am cong tac lap ghép.
Sau ddy néu hai phuong an dé so sanh.
Phwong an I: Dung can truc E-2001 véi tay can dai 30m, di & gilra cac khau d6 1a c6 thé ciu lép duoc
moi két cdu cua cong trinh. D& dam bao thoi gian quy dinh ta ding hai can truc E-2001 dé lap ghép
cac két cau chiu luc cua khung nha theo phuong phap tuan ty. Ding mot can truc banh xich E-505
(da dung dé dao hd moéng) dé lap ghép cac két ciu tudng bao che thi tranh duoc sir dung ling phi stc
truc 16n cta can truc E-2001.
Ngoai cac tAm tudng bao che cau lip ¢ tu thé dung dimg truc tiép tir xe van tai, cac két cdu khac duoc
sap xép sdn trén mat bang thi cong trude khi lip ghép vao cong trinh.
S6 luong can truc 1am cdng tac bdc xép khdi luong két cau nay (4889 — 1451 = 3438 tin) Xac
dinh bang cong thirc:

m_ka_3438><0,12

gxT 6,8 X 66

=1 can truc

P - khéi lugng lap ghép (tan);
T - thoi gian lap ghép (ca);
g - sO gio 1am viéc thue t& mdi ca;
K - dinh mirc boc xép, k = 0,12 h/tan.
Chon mét can truc E-505 nita 1am cong tac boc Xép.
Nhu vay theo phuong an nay thi s6 can truc can thiét la:
2 cantruc E — 2001 va 2 can truc E — 505
Tién @6 lap ghép cac phuong an I trinh bay & bang 11.
Thoi gian ldp ghép 1a 62 ngay (tirc 3 thang), trong do:
Can truc E-2001 (I1) 1am: 62 — 5 = 57 ca
Can truc E-2001 (1) 1am: 62 ca
Hai can truc E-505 lam: 5 + 44 + 61 = 110 ca
Phirong én II: Can truc thap BK-151 ¢6 trong tai 15 tin Iyc khi di chuyén & khau d6 chinh giira ciing
c6 thé cau lap dugc moi két cu ciia cong trinh. Ding mot can truc thap thi khong hoan thanh duoc
khéi luong xay lap trong thoi gian quy dinh, cho nén phai ding thém mat can truc banh xich E-1004,

dé kiém hon, dé lip ghép hai hang cot va dim ngoai cung va lap cac két ciu tudong bao che.
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Bang 3.11

Loai Thai Tién do (ca)
Tén két cau cin gian I T [ | [
truc (ay 0 10 20 30 40 50 60
Cothang AvaD E-2001 I ;
|
Cothang Bva C nt 1 1
43,5 = i
Cot ddu héi nt 1
I
Déim ciiu chay bétong nt I 1
1
Dém cdu chay thép nt I !
|
|
t
Vi kéo mdi E-2001 11 4 I+11
1
|
Cifa troi nt 1I } 1+10
— 74 }
Panen mai nt 11 Vo1
1
|
Tutmg & khiu do giita nt 1 t [1+1
t
|
|
|
Dédm tuomg E-505 5 |
t
Tudng ngoai nt 44
Boc xép E-505 61 :

CAn tryc banh xich E-1004 c6 nhitng ngay lam viéc hai ca: mot ca lip ghép, con mét ca bde xép ciu
kién.
Theo phuong 4n nay sb can truc can thiét la:

1 cAn truc thap BK — 151 va 1 can truc banh xich E — 1004.
Tién d6 1ap ghép cua phuong an 11 trinh bay & bang 3.12. Tong s6 thoi gian lap ghép 1a 100 ngay (tic
4 thang), trong do6: can truc thap BK-151 lam: 98 ca, can tryc banh xich E-1004 lam: 98 + (49 +
20) = 167 ca.
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« Bé xac dinh céc chi tiéu kinh té ki thuat ctia hai phuong an ta st dung céc s6 liéu cho & bang 3.13.

Bang 3

12

Ten két ciu

Loai
cin
truc

gian
(ca)

Tién d9 (ca)

Cothing AvaD

E-1004

Dém cu chay
hang AvaD

nt

20

Cot ddu héi

nt

CothangBva C

BK-151

Ddm bétong
hing Bva C

nt

Dam thép
hang BvaC

nt

Vi kéo mdi

nt

98

Clra trii

nt

Panen mai

nt

Tutmg & khdu do gitta

nt

Diam tdmng

E-1004

Tudng ngoai

nt

fs

Bac xép

E-1004

rd

Bang 3.13
E-505 | E-1004 | E-2001 | BK-151

Gid thue 1 kip méy (d6ng) 120 170 320 180

Cong lap may (giv-cong) 7 10 252,5 114

Cong thio dd mdy (gid-cong) 5 7 213,0 85

Théi gian lap may (ngay) 0,5 0,7 7.5 4

Thoi gian thio may (ngay) 0,5 0,5 6 3

Cong dat va dd Im dai duding cén truc (gio-cong) - - 16,8

Phi 1dn dat Im dai dudng cén truc (déng) - 20

Phi t6n vé van chuyén cdn truc (déng) 400 800 1600 1800
Ghi chu:
1. Trong gia thué may da co ke tién khau hao co ban, tién nhién li¢u, tién tu sira va lwong cong
nhan may.
2. Trong cong lao dong va phi ton lam dwong can truc co ké ca dat dwong dién.

Dé don gian tinh toan ta bé qua nhiing céng lao dong vé han gan, 1ap vira mdi ndi..., chiing déu giéng
nhau trong ca hai phuong an, ma chi tinh t6i cong lao dong ldp ghép. Trong gia thanh ciing bo qua

cac phu phi.
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« Gié thanh lap ghép theo phuong an I:
v6i 2 may E-2001: 1600 x 2 4+ (57 + 62)320 = 41.2004
v6i 2 may E-505: 400 x 2+ 110 x 120 = 14.0004d
55.200d
Cong lao dong lp ghép theo phuong an I:
(252,5+213)2+ (7+5)2+ 6721 = 7676 gio cong
Gia thanh va cong lao dong tinh cho 1 tin két ciu:

55200_113(_1“ -7676—158 o
2889 — 1L ong; = 1,58 gi¢r cong

4889
« Gié thanh lap ghép theo phuong an II:
véi may BK-151: 1800 + (120 x 20) + (98 x 180) = 21840d
véi may E-1001: 800 + (167 x 170) = 21990d
43830d

Cong lao dong lip ghép theo phuong an II:
(114 + 85) = 168,8 x 120 + 6721 = 8864 gior — cong
Gié thanh va cong lao dong tinh cho 1 tan két cau:
43830 = 8,96 d‘éng;% = 1,81 gi® cong
4889 4889

Bang 3.14. Bang so sianh céc chi tiéu kinh té Ki thuat
cua hai phuong édn ldp ghép

Tén chi tieu D:l,’:hvi = Shwng i g
Thai gian 1dp ghép ca 62 100
Gid thanh lap ghép cho | tan két c4u ddng 11,3 8.96
Cong lao dong 1ap ghép cho | tdn két cdu gid-cong 1,58 1,81

0 day phuong an lép ghép I c6 uu diém hon, no rat ngén thoi gian lép ghép dugc 38% va giam
cong lao dong dugc 13%.
100 — 62
t="qg0 - 038 ke 8864
Gia thir gia mdi tAn cau kién dic san 13 60d, phy phi theo thoi gian chiém 50% téng phu phi; tong

8864 — 7676
=—FF=0,13

phu phi chiém 11% tryuc tiép phi; truc tiép phi 13 60 + 4889 = 293.3404, thi gi4 thanh do rut ngin
thoi gian lap ghép ha xudng la:
G = 38 50 x 11 x 293340 _ 61304
1003

Ngoai ra giam cong lao dong ciing gop phan 1am ha gia thanh cong trinh. Tang toc d6 cong

tac lap ghép con lam cho cong trinh mau chong di vao san xuat.

Bai toan 3.6: T6 chirc Iip ghép nha cong nghiép nhiéu ting
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Nha céng nghiép nhiéu tdng, nhiéu khau d@é (hinh 3.11) chiém dién tich mat bang 63 x 96m, véi
lwoi cot 6 X 9; tdng mot cao 6m, tcing hai va td‘ng ba cao 4,8m. Tai cao trinh 3,00 cua td‘ng mot co
lam thém mét tang hing bang két cdu thép, né phdn chia tang mot thanh hai tang khdc nhau va dwoc
danh lam khu hanh chinh va sinh hoat ciia nha mdy. Cdc khéi cau thang va thang mdy dwge bé tri &
bén trong nha.

Khung nha bang cac két cdu bétong cot thép diic san. Cét nha co tiét dién 600 x 400mm, diic
thanh hai doan roi. Dam nha ¢6 tiét dién hinh chit T, cao 800mm. Céc tam san, tam mdi cé dang hop,
cao 400mm. Cdc tam twong nha diic san bang bétong nhe, dwoc ddt cdch nhau dé chiva ra nhitng 6
cika 56, nhir vy nhitng tam tuwong béténg nay la nhing tam twong treo twa lén cac mau do o cét. Cira

$6 1a nhitng khung thép long kinh, bé tri thanh nhitng bing chay suét chiéu dai twong ngodi.

Slelelolollelolole T T
Hinh 3.11: S0 dé cdu tao, mot nl)ui méy va cdc phan doan thi céng

Phuong an lap ghép két cau bétong cot thép va két cau thép trinh bay trong hinh 3.12.
Hai can truc thap KB-160, c6 can voi toi 17,3m, chay & trong khéu d6 GH va BC cua nha, dé lép toan
bo céac két ciu nha.

Mit bang cong trinh duoc phan ra 1am 6 phan doan dé lip ghép. Bat dau lap phan doan 1, tir truc
17 dén truc 9 (hinh 3.13) bé‘mg ca hai cén truc thap déng thoi mot lac, theo trinh ty nhu sau: lwot dau
tién 1ap cac cot tang mot va hai, roi gan mdi ndi chan cot bang bétong co ximing dong két nhanh.
Sau d6 lap dam va san clia ting mot. Trén dam trude tién lap cac tim san chdng (giang) giira cac cot,
r0i méi 1ap cac tAm san khac. Khi dit dAm vao vi tri ctia n6 rdi thi han lién két cac chi tiét chon san
trong dam va trong vai cdt; mdi ndi ddm vao cot duge lép vira sau khi dat xong cac tAm san chéng
gilra cac cot. TAm san duge ¢b dinh vao vi tri béng han dinh cac chi tiét chon sin cta n6 véi cac chi

tiét chon san trén dam, tai it nhat ba géc tam san.
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Hinh 3.12: So dé b6 tri cdc cdn truc lap ghép
1. Cdn truc thap; 2, 3. Bdi chita ciu kién ndm trong tam voi ciia cdn truc;
4. Mdit bang lap ghép nha mdy; 5. Pucng cdn truc thdp;
6. Duomg sd tiép van ca kién.

Céc dam va tAm san tang hai duoc lap ghép trong luot hai, ciing theo trinh tyr nhu vay (hinh 3.13).

Sau khi 1ap dit va lién két chic chan toan bo cac két cdu cua tang dudi méi lap ghép cac két cu cua

tang thu ba.
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Hinh 3.13: Trinh tir ldp ghép cdc két cdu trong phin doan i
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Lap ghép xong phan doan 1, méi lip sang phan doan 2 va phan doan 3. Mdi phan doan 2 va 3 duoc
lap bang mot tryc thap, tuan tu theo timg 6 gian, nhu trong hinh 3.14. Trong pham vi mdi 6 gian can
truc lép cac két cAu & xa nhit trude, theo tha tu: cot, dAm, tAm chéng gitra cOt va cac tAm san khac.

Néu cot thong hai ting thi trude tién lap cac dam va san dot 1, sau d6 méi lip dam va san dot 2.
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Hinh 3.14: Trinh tw ldp ghép két cdu trong phéan doan 2 vir 3

Khi lp cot nén ding khung din dé mau chong giai phong can truc 1ap ghép. Trong luc cong nhan
diéu chinh va cb dinh tam két cau bang khung dan thi can truc van chuyén gach, bétong, vita va nhiing
vat li¢u khéc...

Cong tac thi cong lap ghép duoc tién hanh trong hai ca mdi ngay.

- Mirc d¢ st dung céc cdu kién va vat tu hang ngay néu trong bang 3.15.

- Khdi lugng cong viéc dugc liét ké trong bang 3.16.

- Thanh phan t6 doi cong nhan néu trong bang 3.17.

- Céc méay moc, thiét bi néu trong bang 3.18.

- Tién d6 day chuyén lip ghép vé& trong hinh 3.15.

- Céc chi tiéu kinh té ki thuat néu trong bang 3.19.
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Bang 3.15

Cottdng ) va 2 chige/mgay 8
Con tng 3 16
Dém - 8
Tim san - 48
Tam eimg - 9
Khung eita kinh - 12
K¢t cau thép \4n 1.63
Betong m’ 3,45
Viia m’ 0,58
Que hin kg 67
Biing 3.16
I , )
Cic cong vige D:(:hvl Téng Cic phan doan
cong 1 2 3 4 5 6
";:Il; x‘f"ii’mkﬁ: o | o | 3#0L9 | 641 | 567 | ses | 7938 [ ssa | 558
& cot thep 8721 | 17510 | 1297 | 1300 | (8LS | 1276 | 1282.1
Lép ghép
két 0 thep T 208.9 32.0 371 364 | 406 310 31.8
Han cidc mdi nbi m 2543 606 347 352 612 319 307
Lé&p vita bétong méi
mdi i nsi 1044 234 144 | 144 | 234 | 144 144
Gén mach ubmg,
an méi m 10705 1858 1680 | 1684 | 2083 1647 1653
Béng 3.17
Cang viée Loai tho va bac the S5 lugog ngud
Lap k& chu bétdng v k&1 cdu thép Tho méy bac 6 2
Khung nbd va k&t cin bao che Tho méy bac $ 5
Tho miy bac 4 5
Thomidy bac 3 8
Hin cdc m&i noi khung nha ‘Tho hin bic 5 4
LAp bétong moi ndi, thdo lap coppha Thg miy bdc 4 2
L#&p vira mach ludng, san vi mai 1ho mdy bic 3 2
Bing 3.18
Xe mdy - Pac tinh
vA thit bi Ma may i thugt 50 luong Cong dung
R = Iom; P& 1ip céc ket clu
- C3n teye shap KB-160 Q=8T 2 chiu Iy va buo che
- Miy bom vir chay _ 3 D gan viia
bang khi nén e N§=13m'A ! cd¢ moi noi
. ©¢ lam chay
- May nén kb{ ZIF-55 CS =90 ngua | méy bom via
- Méy tron vita EM=40/l [N$=6m’m ) D4 1p witx mach n6i
- May han dién CTZ.34 CS= 13.5W 3 D¢ hin cdc chi tiét
chon sdn
-8 kéo va xe mace | MAZ-200 | Q= 18T DZ ché ¢4t va dim
- Xe mooe PP-8 Q=3T 2 D€ chd tdm sin
- Xe 016 1y dé DIN-555 Q=25T 1 B¢ ché betang va via
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Bang 3.19. C4c chi tléu kinh 1€ ki thudt

Théi giun thi cong 128 ngay
Cuding d6 thi cong 69,7312 T/m’
Céng lao d6ng tinh cho | tdn san phim 0,495 cong/T
Ning lugng 32kWT
Gia thanh 4.2 ngan déng/T
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Bai 9

Thiét ké tdng mit bang va té chirc kho bii, nha tam trén céng truwong

9.1. Khai niém chung

9.1.1 Khdi niém

Téng mat bang xay dung 1a mot tdp hop cac mit bang ma trén d6 ngoai viée quy hoach vj tri
cac cong trinh s& duoc xay dung, con phai bd tri va xay dung cac co so vat chat ky thuat cong
truong dé phuc vu cho qua trinh thi cong xdy dung va doi sdng clia con ngudi trén cong trudng.
Téng mat bang xay dung (TMBXD) 1a mot ndi dung rat quan trong khong thé thiéu trong ho so
“Thiét ké t6 chuc xay dyng” va “Thiét ké t6 chirc thi cong”.

Xét theo nghia rong, TMBXD la mét “Hé thong sdn xudt” hoat dong trong mot khéng gian va
thoi gian cu thé véi cdc quy ludt kinh té xd héi, cong nghé va té chirc, con ngudi va thién
nhién...nham muc dich xdy dung nén nhitng céng trinh dé phuc vu con nguwoi. Co thé mo ta
TMBXD nhu mét ham muc tiéu v6i nhiéu bién sé dién ra trong mot khong gian da chiéu.

TMBXD = f (k,t,c, x,n...) = OPTIMAL

Véik_tham sb vé khong gian, phu thudc dia diém xay dung;

t_tham s6 vé thoi gian;

c_tham sb vé cong nghé xay dung;
x_tham sb cac van dé xi hoi;
n_tham s6 vé van dé con ngudi;
OPTIMAL_muc tiéu tdi uu.

Viéc khao sat ham muc tiéu trén dé tim tdi wu 1a rat kho, tuy nhién c6 thé tdi vu theo tung bién
ddc 1ap, hodc co xét dén sy anh huodng cua céac bién s6 khac. Mudn vay can tim hiéu noi dung cling
nhu yéu cau vé thiét ké TMBXD.

Tong quat ndi dung thiét ké TMBXD bao gom nhiing van dé sau:

e Xac dinh vi tri cu thé cac cong trinh da dugc quy hoach trén khu dit duoc cap dé xiy dung.

e B tri can truc, may moc thiét bi thi cong chinh.

e Thiét ké hé thong giao thong cong trudng.

e Thiét ké kho béi cong truong.

e Thiét ké cac tram xuong phu tro.

e Thiét ké nha tam cong trudng.

e Thiét ké mang k¥ thuat tam cong truong (dién, cép thoat nudc...).

e Thiét ké hé théng an toan, bao v¢ va vé sinh moi truong.

9.1.2 Phén logi tong mdt bang xdy dung.

a.) Phén loai theo thiét ké.

e Tong madt bang xdy dung thét ké ky thudt: do co quan thiét ké 1ap, trong budc thiét ké “To



chirc xay duyng” trong giai doan thiét ké k¥ thuat. O giai doan nay TMBXD chi can thiét ké tong
quat voi cac chi dan chinh, khang dinh voi phuong an thi cong nhu vy c6 thé dam bao hoan thanh
du an.

e Tong mdt bang xdy dung thiét ké thi cong: do cac nha thau thiét ké, TMBXD la mot phan

\
A1

cia “Ho so du thau”. Khi thiét ké, cac nha thau phai thé hién duoc trinh do t6 chirc cong truong
v6i ddy du co sé vat chit ki thudt cong trudng nham dam bao thuc hién dung hop ddng theo cac
yéu cau cta chii dau tu. D6 chinh 13 ning lwc cia mdi nha thau gop phan cho viée thing thau.

b.) Phan loai theo giai doan thi cong.

Qua trinh thi cong xay dung cong trinh thuong duoc chia theo cac giai doan thi cong nén can
phai thiét k¢ TMBXD cho céc giai doan thi cong do.

e Tong mit bang xay dung giai doan thi cong phan ngam (cong tac thi cong dat, thi cong két
cAu mong: twong ham, coc, neo...).

e Tong mit bang xdy dung giai doan thi cong phan két cdu chiu luc chinh cua cong trinh.

e To6ng mit bang xay dung giai doan thi cong phan hoan thién.

¢.) Phan loai theo cach thé hién ban vé.

e Tong mdt bang xdy dung chung, 1a mot TMBXD tong quat thé hién tit ca cc cong trinh s&
dugc xay dung cung voi cac co s¢ vat chat ki thuat cong truong. Vi vay khong thé thé hién dugc
chi tiét ma chu yéu 1a quy hoach vi tri cac co s& vat chat ki thuat cong truong.

e Téng mdt bang xdy dung riéng,dé thé hién chi tiét vé mat ky thuat ddi vai tit ca cac co so
vat chat k¥ thuat cong truong.

d.) Phan loai theo d6i trgng xdy dung.

e Tong mdt bang céng triwong xdy dung: 13 dang TMBXD dién hinh nhat, duoc thiét ké tong
quat cho mot cong truong xdy dung gdm mot cong trinh hodc lién hop cong trinh, véi su tham gia
clia mot hodc nhidu nha thau xay dung.

e Tong mdt bang céng trinh xdy ding: hay con goi 13 tong mdt bang céng trinh don vi vi ddi
tuong dé xdy dung 1a mot cong trinh trong mot du an xay dung 16n.

9.1.3 Cdc nguyén tic co bdn khi thiét ké tong mdt bang thi cong.

e TMBXD phai thiét ké sao cho cac co so vat chat ky thuat tam phuc vu t6t nhat cho qué trinh
thi cong xay dung, khong 1am anh hudng dén cong nghé, chat luong, thoi gian xay dung, an toan
lao dong va v¢€ sinh mdi truong.

e Giam thiéu chi phi xay dung cong trinh tam bang cach: tin dung mot phan cong trinh da xay
dung xong, chon loai cong trinh tam ré tién, dé& thao d&, di chuyén. ..nén bd tri & vi tri thuan loi
tranh di chuyén nhiéu lan gy lang phi.

e Khi thiét ké TMBXD phai tuan theo cac huéng dan, cac tiéu chuan vé thiét ké k¥ thuat, cac
quy dinh vé an toan lao dong, phong chdng chay nd va vé sinh méi trudng.

e Hoc tap kinh nghiém thiét ké TMBXD va t6 chirc cong truong xay dung co6 trudc, manh dan



ap dung cac tién bo khoa hoc k¥ thuat, vé& quan 1y kinh té... trong thiét ké TMBXD.

9.1.4 Cic tai ligu dé thiét ké TMBXD.

a.) Cac tai liéu chung.

Céc huéng din vé thiét ké TMBXD: cac quy chudn, tiéu chudn thiét ké, cac hudng dan k¥ thuit,
thiét ké cong trinh tam. Cac tiéu chuén vé an toan, vé sinh méi truong, cac quy dinh va cac ky hi¢u
bang ve¢...

b.) CAc tai liéu riéng ddi véi tirng cong trinh cu thé.

o Mit béng hién trang khu dat xay dung.

e Bang dd dia hinh va bang dd tric dat, tai lidu vé dia chat thuy van.

e Mit bang tong thé quy hoach cac cong trinh x4y dung, cac hé thong co sé ha tang...cta cong
trinh.

e Céc bang v& vé cong nghé xay dung (dugc thiét ké trong hd so thiét ké t6 chirc thi cong, thiét
ké t6 chire xay dung), biéu ké hoach tién do xay dung.

¢.) Cac tai lidu diéu tra khao sat riéng cho tirng cong trinh (néu cin).

Céc tai liéu ve kinh té xa hdi cua dia phuong.

Kha ning khai thac hodc cung cip nguyén vat liéu cia dia phuong.

Céac thiét bi thi cong ma dia phuwong c6 thé cung tmg.

e Kha nang cung uing di¢n, nudc, thong tin lién lac...cla dia phuong.
e Kha ning cung cap nhén lyc, y té... cia dia phuong.
9.2. Trinh tu thiét ké tong mit bing xay dung

TMBXD dugc thiét ké cho hai ddi tugng chii yéu sau: Téng mat bing cong trwong xdy dung
va Tong mt bing cong trinh xdy dung. D6i vi mdi loai, nd s& ¢6 ndi dung va yéu cau khac nhau
tly theo diéu kién cu thé cia timg cong trinh. Nhin chung trinh tu thiét ké co thé tién hanh theo
cac budc sau.

9.2.1 Xdc dinh giai doan ldgp TMBXD.

TUy theo dic diém cua cong trinh x4y dyung, xac dinh s lugng céc giai doan thi cong chinh dé
thiét ké TMBXD cho céc giai doan thi cong do.

9.2.2 Tinh todn sé ligu.

Tir cac tai lidu co trude trong hd so thiét ké to chire xay dung hay thiét ké t6 chirc thi cong nhu:
cac bang vé cong nghé, biéu ké hoach tién d6 thi cong...tinh ra cac $6 lidu phuc vu cho thiét ké
TMBXD.

e Thoi han xay dung va biéu d6 nhan luc.

Vi tri cac loai can truc, may moc thiét bi xay dung trén cong truong.

S6 lwong timg loai xe may véan chuyén trong cong truong.

Dién tich kho bai vat liéu, cau kién.

Dién tich nha xudng phu tro.



e Nhu ciu vé mang k¥ thuat tam: dién, nude, lién lac...

e Nhu ciu vé nha tam.

e Nhu ciu vé cac dich vu cung cip khéc.

Céc sb liéu tinh toan dugc néu trong thuyét minh va duoc 1ap thanh cac bang biéu.

9.2.3 Thiét ké tong mat bang xdy dung chung.

O budc nay, trudc hét can phai dinh vi cac cong trinh s€ dugc xay dung 1én khu dat, tao ra mot
diéu kién ban dau dé quy hoach cac cong trinh tam sau ndy, cac cong trinh tam nén thiét ké theo
trinh ty sau (c6 thé thay ddi tuy truong hop).

e Trudc hét can xac dinh vi tri cac thiét bi thi cong chinh nhu can truc thap, may thing tai,
thang may, can tryc thiéu nhi, cic mdy tron...1a cac vi tri da duoc thiét ké trong cac bang vé cong
nghé, khong thay dbi duoc nén duogc uu tién b tri trudc.

e Thiét ké hé théng giao thong tam trén cong trudng trén nguyén tic sir dung toi da dudong c6
san, hodc xay dung mot phan mang ludi duong quy hoach dé 1am dudng tam.

e B tri kho bai vat liéu cAu kién, trén co s& mang ludi giao thong tam va vi tri cac thiét bi thi
cong di duge xac dinh ¢ cac bude trude dé bd tri kho bai cho phu hop theo cac giai doan thi cong,
theo nhém phu hop. ..

e B6 tri nha xudng phu tro (néu cd) trén co sé mang giao théng va kho bai di dugc thiét ké
trudc.

e B tri cac loai nha tam.

e Thiét ké hé thong an toan va bao vé.

e Cubi cung la thiét ké mang k¥ thuat tam: dién, nudc, lién lac...

9.2.4 Thiét ké téng mdt bang xdy duwng riéng.

Con goi la thiét ké chi tiét TMBXD. Sau khi quy hoach vi tri cac cong trinh tam trén mot
TMBXD chung, & budc nay ta tich ra thanh cac tong mit bang riéng dé thiét ké chi tiét timg cong
trinh tam & muc d6 ban v& ¢ thé dem ra thi cong duoc. Tuy theo cong trudng ma co thé tach ra
cac tong mit bang riéng nhu:

Hé thong giao thong.

Cac nha xudng phu tro.

Heé thong kho bai va cac thiét bi thi cong..

Heé thong cap thoat nudc.

Hé théng cép dién, lién lac..

e H¢ thong an ninh, bao v¢, ctru hoa, v¢ sinh moéi truong...

9.2.5 Thé hién béing vé, thuyét minh.

Céc bang v& thé hién theo dung cac tiéu chuan cua bang v& xay dung, v6i cac ky hiéu duge quy
dinh riéng cho cac bang v& TMBXD va cac ghi chu can thiét. Thuyét minh chi yéu giai thich cho

viéc thiét ké cac cong trinh tam 1a c6 co s¢ va hop ly.



9.3. Cac chi tiéu danh gia TMBXD

Mot téng mat béng xay dung dugc xem la t6 wu, khi né tiém can véi cac ham muc tiéu duogc dé
ra. Vi vy, voi cac muc tiéu khac nhau thi khong thé c6 101 giai chung dé danh gia dugc. Néu mubn
s0 sanh 2 TMBXD cuing thiét ké cho 1 cong truong, thi phai dit ra ham muc tiéu va cac rang budc
nhu nhau méi c6 thé so sanh.

9.3.1 Pdnh gid chung vé TMBXD.

No6i dung cia TMBXD phai dap tng day du cac yéu cau vé cong nghé, vé to chirc, vé an toan
va vé€ sinh moi trudng. Toan b céc co so vat chét k¥ thuat cong truong dugc thiét ké cho TMBXD
phai phuc vu tot nhat cho qua trinh thi cong xay dung trén cong truong, nham xay dung cong trinh
ding thoi han, ddm bao chét lugng va cac muc tiéu dé ra.

9.3.2 Danh gia riéng tirng chi tiéu ciia TMBXD.

a.) Chi tiéu ky thuat. Mot TMBXD hop 1y vé chi tiéu k¥ thuat khi no tao ra dugc cac diéu kién
dé qua trinh thi cong xay dung thuc hién dam bao chat lugng k¥ thuat va thoi han xay dung.

b.) An toan lao ddng va vé sinh méi trudng. Co cac thiét ké cu thé dam bao an toan lao dong
va v€ sinh mdi truong.

¢.) Chi tiéu cong nghiép hoa, hi¢n dai hoa. Tong mit bang xdy dung ngay nay phai mang tinh
cong nghiép, hién dai cao. Mit dau 1 cong trinh tam nhung cling phai c6 kha nang lap ghép, co
dong cao...

d.) Chi tiéu kinh té. Panh gia dinh tinh cac cong trinh tam qua cac chi tiéu:

e Tan dung nhiéu nhit cac cong trinh c6 sin.

e Cac cong trinh tam c6 thé sir dung lai nhiéu 1an hodc thu hdi dugc nhiéu khi thanh 1y hay pha
do.

e Chi phi cho qua trinh sir dung 1a ré nhét.

9.3.2 Cdc chi tiéu cé thé tinh dwoc dé dinh gid so sanh cdc TMBXD.

a.) Chi tiéu vé gia thanh xay dung tam.
n
Tong gia thanh xay dung tam: G = ZGi
i=1

Véi  Grme_tong gia thanh xay dung cac cong trinh tam.
Gi_ gia thanh xay dung tirng cong trinh tam.
b.) Chi ti¢u vé s6 lwgng xay dung nha tam.
K — Z Sxo
L=
z Stt

Vi ZSXD _tong dién tich cac nha tam sé& phai xay dung, m?.

Danh gia qua hé s6 xay dung tam Ki:

Z Sy _téng dién tich cac nha tam tinh toan theo nhu ciu, m2.

H¢ s6 K1<=1 va cang bé cang tot.

9.4. Tong mit bing cong truwong xay dung



9.4.1 Ngi dung thiét ké.

Pay 1a dang TMBXD tong quét nhat, muc tiéu thiét ké ciing nhu ndi dung thiét ké 1a t6 chire
duoc 1 cong trudng doc 1ap dé xay dung 1 cong trinh hodc lién hop cong trinh. (hiéu theo pham
vi rong, 1 cong trudng 1a 1 dy 4n 16n c6 nhidu cong trinh, nhiéu dang két ciu khac nhau hay nhiéu
hang muc cong trinh do su tham gia cua 1 hay nhiéu nha thau).

Mot tong mit bang cong truong xay dung dién hinh, ndi dung tong quat can thiét ké cac van dé
nhu d3 néu ¢ muc 5.2.3, véi nhitng cong truong xay dung 16n, thoi gian thi cong kéo dai, can phai
thiét ké TMBXD dic trung cho ting giai doan thi cong.

5.4.2 Trinh tw thiét ké. Hai giai doan.

a.) Giai doan 1: Thiét ké tong mit bing xay dung chung.

Giai doan nay chu yéu xac dinh vi tri cac cOng trinh tam nhu can truc, may moc thiét bi xay
dung, kho bai, nha tam, giao thong, cip thoat nudc, cip dién, lién lac...Ban vé& giai doan nay
thudng thé hién véi ti 18 nho 1/250; 1/500 va theo cac bude nhu hinh vé 5-1.

b.) Giai doan 2: Thiét ké tong mit biang xdy dung riéng.

Dé co thé thi cong duogc cac cong trinh tam & cong trudng, cin phai thiét ké chi tiét voi day dua
cAu tao, kich thudc va cac ghi chii can thiét, can tach riéng timg céng trinh tam hodc mot vai cong
trinh tam c6 lién quan dé thiét ké chung trén mot bang v&. Tuy theo yéu cau va dic diém cua timg
cong truong cling nhur kinh nghiém cia ngudi thiét ké ma cac TMBXD riéng c6 thé khac nhau.
Nhu vay giai doan 2 cua thiét ké nay c6 thé goi 1a thiét ké chi tiét dé dugc ban vé& thi cong, va c6
thé do cac k¥ su chuyén nganh thyc hién.

9.5. Tong mit bing cong trinh xiy dung

Téng mat bang cong trinh xdy dung dugc thiét ké dé phuc vu cho viée thi cong mot cong trinh
don vi.

9.5.1 Nguyén tic chung dé thiét ké la:

e Nhimng cong trinh tam d3 duoc thiét ké chung cho cong trudng thi phai phu thudc theo (nhu
mang ludi giao thong cong truong, mang ki thuat dién nudc toan cong truong...).

e Thiét ké mot cach tdi thiéu cac cong trinh tam can thiét nhat phuc vu riéng cho cong trinh
cuia minh.

9.5.2 Nji dung va trinh tw thiét ké bao gom:

e Xac dinh dién tich thiét ké TMBXD, dinh vi cong trinh xay dung va mbi lién hé véi cac cong
trinh xung quanh, vdi cic cong trinh tam di duoc thiét ké. ..

e B tri can truc va cac may moc thiét bi thi cong .

e BH tri cac kho bii, nha tam can thiét cho riéng cong trinh.

e Thiét ké mang k¥ thuat tam cho riéng cong trinh tir ngudn chung cua cong truong.

o Thiét ké hé théng an toan, v¢ sinh moi truong.

Céc budc thiét ké trén co thé thay d6i hay gop lai...mién 1a thiét ké duoc mét TMBXD cong



trinh hop 1y.

. THIET KE
TONG MAT BANG XAY DUNG

y

DINH VI DIEN TiCH
CAC CONG TRINH XAY DUNG

v

BO TRI CAN TRYC MAY MOC THIET BI XAY DUNG
TREN TGNG MAT BANG

v

QUY HOACH MANG LUGI GIAO THONG
TRONG CONG TRUONG

v

4 BS TRI KHO BAI

v

5 BO TRI CAC XUBNG SAN XUAT PHY TRQ
v

QUY HOACH NHA TAM
6 ®  Nha lam viéc
®  Nha d va sinh hoat

v

THIET KE HE THONG AN TOAN - BAO VE, VE SINH XAY DUNG
VA VE SINH MOI TRUONG

v

8 THIET KE MANG LUGI CAP VA THOAT NUGC
&

9 THIET KE MANG LUGI CAP DIEN

¥

10 THIET KE NHONG CONG TRINH TAM
NGOAI HANG RAO CONG TRINH

y

KET THUC

Hinh 5-1. Trinh tw thiét ké tong mdt bang cong trieong xdy dung.
9.6. Thiét ké to chirc kho bii cong truwdng
9.6.1 Khéi niém chung
a.) Vai tro cua cong tac kho bai

Mot trong nhiing diéu kién hang dau dé dam bao viée xay dung cong trinh dung thoi han, dat



chat lwong cao 13 cong tac cung g vat tu ky thuat, trong d6 chu yéu 13 viéc t6 chirc hé thong kho
bai mot cach hop ly. Vai tro cua cong tac kho bai:

e Ty trong chi phi vat tu trong gia thanh cong trinh, tiy theo dic diém cong trinh c6 thé chiém
(70-80)% tong chi phi truc tiép.

e Tir van chuyén dén sir dung thong thudng vat tu phai qua mot sb giai doan nhu nhép kho,
phan loai, thi nghiém, xuét kho...do dé viéc quan Iy t6 chirc kho béi cong trudng 1a kha quan trong
trong thi cong xay dung.

e Su phong phu, da dang vé chung loai vat tu, diéu kién van chuyén cung cép din dén sy da
dang cua hé thong kho bai.

b.) Phan loai kho bai cong trwong

e Theo tinh chét bao quan & kho, bai.

-Kho hé (kho 16 thién): dudi dang cac bii & cong truong, dé bao quan cac loai vat tu khong bi
anh hudng cia diéu kién thoi tiét nhu t°, W, mua, néng. ..Vd: cat, da, gach, ngdi, két cau bétong
dtic san. ..

-Kho bdn ¢ thién: 1a dang nha c6 mai che khong c6 tuong bao quanh dé bao quan céc loai vat
tu ¢6 thé chiu duoc su thay d6i vé t°, W nhung khong chiu duoc tac dong truc tiép ctia mua,
nang...vd: gb x¢, thép, thiét bi cong nghé. ..

-Kho kin: thuong dugc xay dung c6 mai che va ¢ tudng bao quanh, ding dé bao quan céc loai
vat tu khong thé chiu duoc anh hudng cia thoi tiét hodc cac loai vat tu roi, thiét bi d& mat mat...ddi
voi mot s6 loai vat tu con ¢6 trang bi h¢ théng cach am, thong gio...

-Kho chuyén ding: bao quan nhing loai vat tur co yéu cau dic biét vé phong chng chay nd
(xang, dau, hoa chat, chat né..), 6 thé xay dung ngﬁm hodc ndi trén mit dat, c6 diéu kién vé dam
bao an toan va thuong dugc bd tri thanh cac khu riéng biét trén cong trinh.

e Theo vi tri dat kho va pham vi phuc vu.

-Kho trung chuyén: ding dé bao quan vt tu trong thdi gian ngan trudce khi van chuyén dén dja
diém khac, thuong duoc xdy dung & cac ddu mdi giao thong, noi tiép giap giita hai loai hinh van
chuyén (duong sat-duong bd, duong thuy-duong bo..).

-Kho trung tim (tong kho cung tmg): ding bao quan vat liéu trong thoi gian dai, khdi lugng
16n, phuc vu cho nhiéu cong trinh, nhiéu khu vire xay dung khéc nhau. .., thudng duoc bd tri & khu
tap trung mat do xay dung cao, thuan tién vé giao thong van tai.

Hai loai kho nay thudng nam ngoai pham vi cong trudng va 1a dau mdi ctia hé thong cung tmg
vt tu tap trung theo ké hoach.

-Kho céng truong: ding bao quan va cung cip vat tu cho toan cong trudng.

-Kho cdng trinh: ding bao quan va cung cap vt tu cho ting cong trinh, hang muc cong trinh.

-Kho xwéng: & phuc vu cho cac xudng gia cong, dé chira cac nguyén lidu san xuat va cic san

pham san xuat ra. Thuong 1a thanh phan cta cac xudng, dugc bo tri trén mat bang ctia xudng do.



Ngoai ra con phan loai dua trén thoi gian sir dung hay dang két cau duoc sir dung 1am kho bai.

9.6.2 Néi dung thiét ké.

a.) Xac dinh lweng vat tw cin du trir (Quy): phu thudc cac yéu tb:

e Luong vat tu tiéu thu hang ngay theo ting loai, theo yéu cau tién dé .

e Dibu kién cung Gmg va van chuyén: ngudn, loai phuong tién van chuyén, cy ly van chuyén
Li.

e Dic diém cua timg loai vat tu va yéu cau xir 1y trude khi sir dung (thi nghiém vat liéu, khuéch
dai két ciu...).

Luong vt tu bao quan & kho cin dam béao cho viée thi cong duoc lién tuc va khong 16n qua,
bao goém cac loai du trit: dy trir thuong xuyén, dy trit van tai, dy trit bao hiém...dugc x4c dinh nhu
Sau:

Qutr = Q(tl +1, +t3): qx Ty,

Véi q luong vat tu tiéu thy 10n nhat trong ngdy, xac dinh cin cir vao biéu d6 st dung vat tu
hang ngay va lay gia tri 1én nhat hodc cin ctr vao tong sd lugng vat tu can st dung va khoang thoi

Qxk

gian su dung né: Q= =

voi Q_tdng khéi kuong vat tu sir dung trong ky;
T thoi gian sir dung loai vat tu do;
K =0y /A, =12+16 hé sb tinh dén muc d6 st dung khong déu.
ta, t2, t3_13 thoi gian duy trir vat liéu thuong xuyén, dy trit van tai, dy trit bao  hiém. Dé don
gian c6 thé 13y thoi gian dy trit chung tar=t1+ to+ t3 tra bang.

Hoic Qutr 6 thé léy gia tri lon nhat trén biéu d6 du trit vat tu.

Loai hinh vin chuyén
Loai vat tw Otd (ngay) Puong sit (ngay)
<=15km | >15km <=100km | >100km
1.Cat, da, soi 2-3 3-5 5-10 10-15
2.Ximang, gach.. | 4-6 6-10 5-10 10-20
3.Gd 5-10 10-15 10-20 20-40

b.) Xac dinh dién tich, kich thudéc kho bai.

Dién tich kho bai c6 ich F¢ , tirc dién tich truc tiép chét chira vat liéu, duoc tinh bﬁng cong thuc:
F. = % ' (m ’ )

V6id lugng vat liéu dinh mirc chura trén 1m? dién tich kho bai, tra bang.

Dién tich kho bii F, ké ca duong di lai danh cho viéc boc xép, thao d&, phong chay...duoc
tinh nhu sau: F=ax FC,(mz).

Véi o hé s6 sir dung mit bang, a =15+17 dbi véi cac kho tong hop;

a=14+16 dbi véi cac kho kin; « =11+12 véi cac bii 16 thién.



Sau khi tinh dugc dién tich kho bai, tuy diéu kién mat béng va cach thic xép dd ma lva chon

a =1,2+13 do6i véi cac bai 10 thién, chira thung, hom, cau kién;

kich thudc kho bai cho phu hop.

Lwong vat | Chiéu cao
TT Tén vt liéu P.vi | liéu trén chit vat | Cach chat | Loai kho
1m? liéu (m)
1 2 3 4 5 6 7

| | VAT LIEU TRO

p | Gt dédodong m |34 5-6 46 déng |16 thién
bang may.

p | Cit, dd do dong m | 152 1,5-2 d6 dbng | 16 thien
bang thu cong.

3 | Dahocdo dong m |23 2,5-3 d6 dbng |16 thién
bang may.

Il | VAT LIEU SILICAT

1 | Xi ming dong bao. tan | 1,3 2 xép chong | kho kin

2 | Ximing dong thung. | tin [ 1,5 1,8 xép chong | kho kin

3 | Vaibot. tan | 1,6 2,6 d6 dong kho kin

4 | Gach chi vién | 700 1,5 xép chong | 16 thién

I11 | SAT THEP

1 | Thép hinh LU tan | 0,8-1,2 0,6 xép chong | ban 16 thién

2 | Thép thanh. tan | 3,7-4,2 1,2 xép chong | ban 16 thién

3 | Tén. tan | 4-4,5 1 xép chong | ban 16 thién

4 | Thép cudn. tan | 1,3-15 1 xép chong | ban 16 thién

111 | VAT LIEU GO

1 | G6 cay. m 11,32 2-3 xép chong | ban 16 thién

2 | Goxé. m 11,2-18 2-3 xép chong | ban 16 thién

IV | VAT TU HOA CHAT

1 | Son déng hop tan | 0,7-1 2-2,2 xép chong | kho kin

2 | Nhya dudng tan | 0,9-1 ban 16 thién

3 | Xing dau (thung). tan | 0,8 kho d.biét

4 | Gidy dau. cudn | 6-9 xép ding | ban 16 thién

¢.) Chon vi tri dat kho

Phai dam bao thudn tién cung cap vat tu cho thi cong theo tién d da an dinh, chi phi van chuyén

tir kho dén noi tiéu thu nho nhit. Ngoai ra con cha y dén cac van dé sau:

e Nén bo tri cac kho cung chirc ndng gan nhau néu c6 thé dé thuén tién cho viéc khai thac.

e Két hop giira cac kho chtra vt liéu x4y dung va céc kho chira ciia cong trinh sau nay (nham

giam chi phi xay dung kho).

e Cac kho nén dat theo truc giao thong chinh.

e Dam bao cac dicu kién bao v¢, an toan, chong chay no...

e Vi tri dat kho nén dat & ngoai mit bang cong trinh dé trong qua trinh thi cong khoi di chuyén

qua lai nhiéu lan.

Tuy theo truong hop cu thé ma ta co cac cach giai quyét khac nhau, cht yéu chon vi tri dit kho

theo yéu cau chi phi van chuyén nho nhét.




Ham muc ti€u c6 dang:

G =Y c xg; x|, >min

Véi G _tdng gia thanh van chuyén tir kho dén cac diém tiéu thu.

ci_gia thanh van chuyén cho 1 tn vita/km.
qi_ khdi lwong vira cung tig cho timg diém tiéu thu.
li_khoang cach tir diém cung tmg dén timg diém tiéu thu.

C6 thé giai bai toan theo phuong phap giai tich, phuwong phap Gradien bai toan quy hoach phi
tuyén.

d.) Chon hinh thire va loai kho

Tuy thoi gian phuc vu va quy md chit chira ma chon hinh thtrc cho phu hop.

e Vat tu khong bi hao hut.

e Chi phi xdy dung thap, dé thao d&, di chuyén.

e Pam bao cong tac bao vé kho tang, trainh mat mat.

Cu thé d6i véi cac loai kho cong truong nén chon loai kho kin cé két cau lép ghép, cac loai kho
cong trinh, kho xuéng (chii yéu 14 loai kho kin) chon loai kho di dong, kiéu toa xe...

e.) Cach sip xép kho

bam bdo vat tu khong bi hao hut, thuan tién xuat nhdp va an toan, tuy tung loai vat tu ma co
cac cach sap xép riéng.

e Dbi voi vat lidu sa khoang (cat, da..): d6 dong trén mit bang da dugc san phang va dam k¥,
trong d6 chll ¥ cong tac thoat nuwdc mit, trong 1 sb truong hop phai xay tudng chan dé khoi troi
vat liéu.

e Dbi voi cau kién bétong dac sin, co thé chat dong trong khu vire chuéan bi cau lip, cha ¥ cac
két cau phai duoc xép gan véi thiét bi cau lap theo yéu cau ciia cong nghé thi cong.

e Déi voi gach, ngoi...xép theo timg ddng, ngodi xép ding dé giam thoi gian bde xép va van
chuyén, dé tranh hao hut nguoi ta c6 thé xép chung thanh cac kién trong cic container. ..

o DGi véi gb tron, gd xé: xép ddng trén mit bang kho réo c6 chira 16i di, cht ¥ ngan riéng timg
khéi phong chéy; cac loai gd & kho phai dugc xép timg nhom, quy cach...Dbi véi cac chi tiét bang
g0 (ctra, ti1..) bao quan & cac kho co mai che tranh mua ning.

e DGi v6i cac loai thép thanh, dng: xép ddng ngoai troi hodc trén gia c6 mai che, trudng hop
két ciu thép cdu tao bang cac chi tiét roi nén str dung kho kin.

o Dbi vat liéu roi voi, xi mang, thach cao.. .néu dong bao thi xép déng trong kho kin c6 san
cach 4m va thong gio, sau mot thoi gian nhét dinh phai dao kho tranh vat liéu vi déng climg giam
chat luong; néu dang roi thi chira trong cac xild, boonke dit trong kho kin.

e Cic loai nhién liéu 16ng, chit nd...co yéu cau bao quan dic biét thudng chira trong cac binh
thuy tinh, kim loai chiu &p suét bd tri trong cac kho dac biét.

f.) T6 chirc cong tac kho bi



e Nhiap kho: kiém tra 16 hang dugc chuyén dén theo s lugng va chat luong, néu dam bao yéu
cau thi tién hanh nhap, khi thiéu hut hodc chat lugng khong dam bao theo hop ddng, theo phiéu
van chuyén thi tién hanh lap bién ban..., td chirc béc d& nhanh gon, tranh hao hut...

e Bado quan tai kho:

-Thuong xuyén kiém tra s luong, chét luong cac loai vat tu trong kho, kiém tra diéu kién chat
chira, t°, W...va c6 bién phap xtr 1y kip thoi, dam bao thoi han bao quan ¢ kho khong vuot qua
muc quy dinh.

-Xép vt tu trong kho theo dung quy dinh, 4p dung nhimng bién phap phong ngira vé an toan
chdng chay nd, chdng dot, chéng am. ..

-Tién hanh ché do 1ap thé kho ddi voi tung loai hang b4o quan.

-Thuc hién ché d6 kiém ké thuong xuyén, 1ap bao cdo timg ky ké hoach.

e Cong tac xuét kho:

-Vt tu xuat tai kho phai ¢ 1énh xuét va phiéu hang mirc.

-Yéu cau xuat dong bo, dung chung loai, du sb lugng va dam bao chét luong.

9.7. Thiét ké to chirc nha tam cong trudng

9.7.1 Khdi niém chung

Nha tam 1a nhiing vat kién trac khong nam trong danh muc xay dyng cong trinh chinh nhung
can thiét cho hoat dong ctia cong truong va duoc xdy dung bang ngudn kinh phi riéng ngoai gia
thanh xay lap cong trinh chinh. Tiy loai hinh, quy mo, dia diém, thoi gian x4y dung ma nhu cau
nha tam cong trinh c6 thé khac nhau vé ching loai, sé luong, ddc diém két cdu, gia thanh xay dyng.

a.) Phan loai nha tam

e Theo chtrc nang phuc vu.

-Nha sdan xudt: trong d6 b tri cac qua trinh san xuat dé phuc vu thi cong xay lap cong trinh
chinh (cac tram xuong phu trg, cac tram dién, nudc..).

-Nha kho c6ng trinh: dung dé bao quan vat tu.

-Nha phuc vu cong nhdn trén cong truong: nha an, nha v¢ sinh...

-Nha quan ly hanh chinh: nha lam viéc ban quan 1y, b phan k¥ thuat, tai chinh...

-Nha & va phuc vu sinh hoat céng céng: nha & gia dinh, tap thé, nha y té, phuc vu vin hoa. ..

e Theo giai phap két cau:

-Nha toan khéi 6 dinh.

-Nha ldp ghép c6 thé thao d& va di chuyén duoc.

-Nha tagm di dong kiéu toa xe.

b.) Pic diém nhu ciu nha tam

e Nhu ciu vé cac loai nha tam rat khac nhau, no khong chi phu thudc vao khéi luong xay lép
ma con phu thudc vao diéu kién xay dung: néu cong trinh xay dung ¢ khu vuc da duogc khai thac

thi nhu cau vé nha tam bao gém kho, nha quan Iy hanh chinh, nha vé sinh; néu cong trinh xiy dung



& khu vuc it dwoc khai thac, ngoai nhu cau trén con bo sung thém 1 phan nha xudng, sinh hoat xa
hoi; con néu xay dung ¢ khu vuc mai thi bao gé)m tat ca cac loai trén.

e Viéc tinh toan nha tam d6i v6i nha san xuat va kho can ctr vao khéi lugng xay lap va cac nhu
cau su dung vat tu dé tinh toan. Pbi véi cac nhoém quan ly hanh chinh, nha ¢, v€ sinh tinh todn dya
trén s6 lwong ngudi hoat dong trén cong truong, bao gdm cong nhéan chinh, phu, quan 1y, phuc vu
va 1 sb loai khac.

¢.) Cac nguyén tic thiét ké b6 tri nha tam

e Nha tam cong trinh bao dam phuc vu déy du, c6 chat luong viéc an ¢ sinh hoat cua cong
nhan, lyc luong phuc vu...

e Kinh phi dau tu xdy dung nha tam c6 han nén cin phai giam t6i da gia thanh xay dyng, nhu
sir dung nha lap ghép, co dong, str dung 1 phan cong trinh chinh d3 xay dung xong néu co thé. ..

e Két cau va hinh thirc nha tam phai phi hop véi tinh chat ludn bién dong ctia cong truong.

e B tri nha tam tudn theo tiéu chuén vé sinh, dam bao an toan sit dung.

9.7.2 Ngi dung thiét ké té chivc nha tam cong trwong

Viéc thiét ké t6 chirc nha tam bao gém céc ndi dung co ban sau: tinh toan nhan khiu cong
truong, xac dinh dién tich cac loai nha tam, chon hinh thirc két cu nha, so sanh chon phuong an
kinh té.

a.) Tinh toan nhan khau cong truwong

Co céu nhén lyc cong trudng gdm nhidu nhom, sb luong bién dong theo thoi gian xdy dung do
d6 mot trong nhitng yéu cau tinh toan s6 lwong nha tam hop 1y 1a tinh nhan khau cong truong. Co
cAu nhén lyc cong truong gdm 7 nhém chinh sau.

e Cong nhin san xuét chinh (N1): day 13 luc luong chiém ty 18 10n nhét trong téng sd nguoi
hoat dong trén cong truong, 13 nhitng ngudi truc tiép san xuét thi cong xdy dung, sé luong xéac
dinh theo:

-Dua vao thiét ké to chire xay dung, ldy s6 liéu & biéu do nhan lyc theo tong tién do thi cong R.

-Néu khoéng c6 s6 liéu d6 thi can cir vao khéi lwong xay ldp binh quan trong nim va ning sut
lao dong cia mot cong nhan xay lip dé tinh: R =(0, /O)x k

Véi On_gia tri san lugng xay lip ciia toan cong trudng trong 1 nim, O_ning suit binh quéin cia
mot cong nhan xay lap, k>1_heé s6 ké dén s6 cong nhan nghi phép. ..

e Cong nhin sin xuit phu (N,): nhitng nguoi lam viée trong cac don vi phuc vu xay lip (cac
xi nghi¢p phu trg, tram van tai...), phu thudc tinh chét cong trinh xay dung va quy mo cua san
xuét phu trg, v6i nhirg cong trinh c6 ty trong lip ghép cao thi nd chiém ty 1& 16n (0,5-0,6)%Nj,
nguoc lai (0,2-0,3)N1.

e Cin bd nhan vién k§y thuit (Ns): tiy theo mirc d phirc tap ctia cong trinh ma c6 thé 1ay (4-
8)%(N1+Ny).

e B{ phin quan Iy hanh chinh, kinh té (N4): c6 thé 1iy tir (5-6)%(N1+Ny).



e Nhin vién phuc vu (Ns): 1a nhitng ngudi 1am cong tac bao vé, phuc vu...co thé ldy khoang
3%(N1+N2).

e Nhin khiu phu thudc (Ne): thanh vién gia dinh phu thudc, c6 thé lay (0,2-
2)%(N1+N2+N3+Nas+Ns).

e Nhin vién ciia don vi phoi thudce (N7): nhan vién & cac tram yté, vin hoa, gido duc..., c¢6
thé 1dy (5-10)%(N1+N2+N3+Ns+Ns).

Téng s6 nhan khau cong truong: N = Z N,

b.) Xac dinh di€n tich nha tam

Can cur s6 lugng nhan khéu tung nhém tinh ¢ trén va dinh murc nhan khéu nha tam dé tinh ra
nhu cau dién tich ddi véi nha tam.

F, =N, xf,

Véi  Fi nhu cau dién tich nha tam loai i;

Ni_sé nhén khau lién quan dén nha tam loai i;
fi_dinh murc nha tam loai i, tra bang.

c¢.) Chon hinh thirc nha tam

Can ctr vao yéu cau chat luong phuc vu dé chon.

e Nha yéu cau chat luong cao: nha yté, truong hoc...1a nha “toan khéi” ¢ dinh.

e Nha tap thé, nha & can bo, nha quan 1y...dung loai lip ghép.
Nha v¢ sinh...dung loai co dong...
Vi du lap mit bing thi cong
Ldp mdt bang thi cong mot nha & nhiéu tang bang gach, cé sir dung can truc thap hodc may thang
tdi co dinh dé van chuyén vat liéu lén cao, trong cac diéu kién nhw sau: mat trude nha trong ra
dwong phé, Nén phdi bé tri cdc kho bdi vt liéu va cdc cong trinh tam trong mot manh san sau;
cac vat liéu, cau kién van chuyén bang xe tai, nén can dam bao dwong Sa cho xe dén dwoc moi kho
bai trong san.
Phurong dén I: St dung can truc thap lam phuong tién van chuyén 1én cao. Trong tai ctia can tryc
13 3 tan-luc khi d6 voi 10m va 1a 1,5 tin-luc khi d6 v6i 16n nhét 1a 20m. Trong ban vé thiét ké mit
bang thi can truc nay bao quat duoc toan bo nha dang xay va phan 16n san sau (hinh 5.3a).
Can truc thap s€ van chuyén gach, vira, bétong, vat liéu mai, cAu lép nhiing cAu kién duc san, vi
vay can b tri sép Xép cac kho bai vat liéu, cdu kién noi trén trong tam véi cia can truc nay.
bé can truc khoi phai di chuyén nhiéu, ta sép xép tung loai vat li¢u ra l1am hai bai chay doc theo
nha. Gach dong sin trong cac thung chira, chd dén cong truong bang 6td, duge can truc bc xép
thanh hai chéng 16n trén san, voi lugng du triv 1a 1 tuén 2.
Vira xay ché tron ngay tai hi¢n truong, cac bai cat, kho voi, ximang va tram may tron bd tri & ngoai
pham vi phuc vu ctia can truc thap, nhung can truc ndy van véi téi duoc cac thung vira d6 tir may

tron ra.
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Hinh 5.3: Tong binh dé thi cong mét ngéi nha & nhiéu tdng béng gach
a) Truomg hgp sic dung can truc thdp;
b) Trucmg hop sit dung cdc may thing tdi ¢6 dinh.
1. Cdn truc thap; 2. Mdy thang tdi; 3. Pang gach; 4. Bdi cdu kién béténg diic
san; 5. Lan moc va cita g6; 6. May trén vita; 7. Thiing phéu chita via; 8. Déng
cdt; 9. Kho voi, ximang: 10. Ban chi huy, y xd, phong hop; 11. Kho kin c/u(a cdc
vdt li¢u khac; 12. Xuong co.

Tru s& cong trudng, cac nha tam phuc vu cong nhan, cic xudng gia cong déu bd tri ngoai pham vi
hoat dong cua can truc.

Phirong dn |1 Trong phuong an nay (hinh 5.3b) ngudi ta sir dung ba may thang tai ¢ dinh (hoic
can truc thiéu nhi) dé van chuyén vat liéu 1én cao.

Gach d4 xay mong xép doc theo chu vi nha.

Céc dbng gach xdy tuong xép tap trung gan cac may van chuyén 1én cao. Cac vat liéu, cac céu
kién nho khac bd tri trén san sao cho cong sirc tiép van chung dén cic may van chuyén 1én cao
phai nho nhat.

Theo phuong 4n nay, khdi lugng van chuyén ngang dudi dit dén cac mdy thing tai (hay dén cac
can tryc thiéu nhi) va van chuyén ngang trén cac tang nha s& 16n hon nhiéu so v&i phuong 4n thir
nhat.

Vi du 2: Lap mit bang thi cong mot ngdi nha 9 ting 1am bang cac tim bé tong duc san, nha dai t6i

70m. Mit bang dugc trinh bay hinh 5.4.
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Hinh 5.4
Tién d6 thi cong cho biét tai mot thoi diém nao do6 c6 thé o téi 10 cong viéc phai thyc hién déng
thoi mét luc (vach mot dudng thang dimg trong tién d6 ngang, né sé cit t6i 10 dudng ndm ngang),
cho nén phai str dung hai can truc thap loai 5 tan-luc, tay can dai 20m, mé&i dam bao phuc vu thi
cong toan b ngdi nha trong thoi han quy dinh.
Trén mit bang cac bii cdu kién va dudng tiép té déu ndm trong pham vi hoat dong ciia hai can truc
thap nay.
Khu cac kho bai vat liéu nhu cat, da, ximang, sit, gb bo tri vé phia bén kia dudng 6t6 dé tién bdc
do.
Khu sinh hoat va try s& cong trudng bé tri vé mot phia ven rao.
Hai khu vuc nay ndm ngoai pham vi hoat dong ctia can truc thap.
Poan duong tur céng trude vao, dai 100m can lam rong 5,5m cho hai lan xe chay, dé phuc vu duogc

cac kho bai nam rai ca hai bén duong. Cac doan duong con lai chi can lam rong 3,5m, céc boc



dudng nay mé rong 7,5m va cb6 mot bii rong dé quay dau xe trong trudng hop cong sau dong, hoidc
khéng co6 cong sau.

Tram bién thé dién dat sat hang rao, noi it ngudi qua lai va gan dudng diy cao thé cua thanh phé,
v6i hai nhanh day thip sang va hai nhanh day chay may. Puong dién thip sang bdt ri doc cac
duong di.

DPuong dng cap nudc tam thoi dit ngd trén mit dat, chay doc theo con dudng chinh cia cong
truong, gén tram may tron va két thac tai khu nha tdm va vé sinh. Hai hong nudc curu hoa b tri
gan bén duong di.

Puong cbng thoat nudc tam thoi 1am tring voi duong cdng thoat nudce vinh ctru.



Bai 10
Thiét ké t6 chirc vén tai tai cong truong
10.1. Khai niém chung

Cong tac van chuyén trén cong truong rat da dang va phuc tap, tir chung loai hang hoa, phuong
tién van chuyén dén duong sa, cu ly van chuyén. ..va phu thuoc rat nhiéu vao trinh tu, thoi han, khéi
luong, phuong phép t6 chirc thi cong trén cong truong.

Cong tac van chuyén ké ca bdc xép chiém t6i 50% tong khdi lwong cong tac & cong trudng va
khoang 20-30% gia thanh xdy dung cong trinh. Viéc van chuyén trong xay dung hau hét 1a 1 chiéu,
d& t6 chirc nhung lang phi nén hiéu qua khong cao. Nhu vy viéc thiét ké to chirc van tai cong truong
¢6 vai trd rat quan trong trong viéc dam bao thi cong trén cong trudng cling nhu giam gia thanh xay
dung.

10.2. T6 chirc van chuyén hang dén cong truong

10.2.1 Xdc dinh tong khéi lwong hang héa phdi vin chuyén dén cong truong.

e Nhom vat liéu xdy dung (A), 1a toan b khéi luong cta cac loai nguyén vat liéu str dung cho
viéc thi cong xdy dung cong trinh, ndé dugc xac dinh tir du todn cong trinh, tur biéu ké hoach tién do
hoic tir cac biéu do tai nguyén...

e Nhom cac may moc thiét bi xay dung (B), x4c dinh tir thong s6 k¥ thuat may tra & catalog hoic
¢6 thé ude lugng theo kinh nghiém (20-30)%A.

e Nhom may moc, thiét bi (C) phuc vu cho viéc van hanh cong trinh néu co, dic biét 1a cac cong
trinh cong nghiép.

Tong khdi lwgng hang can van chuyén can tinh thém 10% dy phong:

H =11x(A+B+C),(tan)

10.2.2 Xdc dinh lwong hang luu théng theo phwong tién vin chuyén va cw ly vin chuyén dén
cong truong.

Dé xé4c dinh luong hang hoa luu théng hang ngay trén timg tuyén duong, can phai phéan loai tiy
theo tinh chat, dic diém cia hang héa; phuong thirc van chuyén; theo dia diém giao nhan hang.

Viéc phan loai dugc 1ap thanh céac bang biéu dé tién sir dung. Vi du:

TT | TénHang | Pv | Khoi Lwong | Noi Nhin Puong di | Ghi chi
1 |2 3 4 5 6 7

1 | Ximang tan | 7800 Cang Tién Sa 18km PC40,30
2 | Gach xay vién | 235000 Lai Nghi - Hoi An | 25km

10.2.3 Lwa chon hinh thirc vdn chuyén
Hién nay c6 2 phuong thirc van chuyén dén cong trudng.
e Mot 1a theo phuong thirc truyén thong, tic 1a cong trudng tu t6 chirc van chuyén 1iy hang hoa

nhur trong thoi ky bao cap. Khi nay phai liwa chon phuong tién van chuyén va t6 chirc van chuyén (chi



ap dung cho cac cong truong c6 quy mé 16n hoic dang tong cong ty nhiéu chirc ning thi céng clng
lac nhiéu cong trinh)...

e Hai 1a theo phwong thirc hop dong van chuyén, chii hang s& giao hang s& giao hang tai cong
truong, phuong thirc ndy hién nay dang chiém wu thé, giam ap luc cho khau quan 1y, mang tinh canh
tranh cao...

10.2.4 Té chirc vin chuyén.

a.) Chon phwong tién van chuyén

Dé chon phuong tién van chuyén hop 1y, thudng phan ra céc loai sau:

e Theo loai hinh van chuyén cé: dudng sat, duong bo, dudng thuy, dudng hang khong.

e Theo pham vi van chuyén co: van chuyén ngoai cong trudng, van chuyén trong cong truong.

e Theo stc kéo c6: thu cong, co gioi.

Tuy theo vi tri xdy dung cong trinh, dic diém hé thong giao khu vuc xay dung ngoai cong trudng
c¢6 thé tan dung duoc cac loai hinh van chuyén. Sau d6 xét dén nhitng yéu cau ky thuét trong van
chuyén cua tung loai hang hoa.. .dé lua chon so bo phuong tién van chuyén. Sau cung la xét dén mat
kinh té ttc 1a tinh gia thanh van chuyén theo timg loai phwong tién. Mot sé kinh nghiém:

e Van chuyén bing dudng sit gia ré, nang suat cao, thich hop khi cu ly van chuyén 16n (>100km),
khu vyc xay dung c6 sin mang ludi duong sat va trén cong truong duong sat 14 loai phuong tién van
chuyén chinh thtrc. Tuy nhién viéc xay dung cac tuyén duong sit riéng cho cong truong 1a rat ton
kém va khong kha thi.

e Van chuyén bang duong thily ¢6 gia thanh ré nhét trong cac loai hinh van chuyén, nhung phu
thudc thoi tiét va chi sir dung khi c6 cang song, cang bién tiép can cong trinh. Van chuyén bang duong
sat, duong thity nhiéu khi can phai trung chuyén méi dén dugc cong truong nén lai phic tap va ton
kem.

e Van chuyén bang duong b c6 tinh co dong cao, kha ning dua hang vao tan noi st dung khong
qua trung gian, cho phép van chuyén nhiéu loai hang hoa nho su phong phii vé chung loai phuong
tién. .., thich hop van chuyén tai chd trén cong truong.

Hoic c6 nhitng truong hop ma theo kinh nghiém thay hop 1y, thi ciing khong can tinh toan so sanh
ma quyét dinh ngay phuong tién do.

b.) Tinh s6 hrgng xe van chuyén

Chu yéu ¢ day ta tinh toan cho van chuyén bang 6t0, chu ky vdn chuyén ciia xe.

t, =t, +I—+td +l+tq =t, +21+td +t,

v, v v

Vé6i 1 quing duong van chuyén 1 chiéu.

V1, V2, v_vén tdc cua xe khi c6 tai, khong tai va trung binh.

ty, ta, tq_thoi gian xép, d&, quay xe (ké ludn thoi gian nghi).



Xéc dinh sé chuyén xe c6 thé chd hang trong mot ngay:

m=

" (v6i Tng_thoi gian 1am viéc ctia xe trong ngay).
ck

S6 lwong xe can thiét theo tinh toan:

N0

_qu

(xe)

Vé6i Q, q_la tong khdi lwong hang can vén chuyén trong ngay va trong tai xe.
S6 luong xe can thiét theo thyc té cong truong, co ké dén su khong tan dung hét tai trong xe, mot
sd xe phai bao dudng. ..
N
te = k, xk, x K,

Vi ki_hé s6 ké dén su khong tan dung hét thoi gian (voi 6t léy 0,9);

ko hé s6 ké dén su khong tan dung hét trong tai (véi 6td léy 0,6);

ks_hé s an toan (véi 6t6 1ay 0,8).
Viéc lya chon loai xe phy thudc dic diém tinh chat loai hang van chuyén, mot s6 loai xe nhu hinh

7-1.
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Hinh 7-1. M6t s6 loai xe vdn chuyén trong xdy duwng.
a)Xe 6t6 c6 thing; b)Xe 616 cé bé; c)Xe 6t6 6 thing tw do; d)Xe chd via;
e)Xe cho bétong; g)Xe ché tam tuwong,tam san; h)Xe ché dam;
i)Xe cho panen; k)Xe cho dan, 1) Xe cho thung.

10.3. Thiét ké hé thong giao thong cong truong

Hé théng giao thong cong trudng (hé thong dudng tam) duoc xdy dung phuc vu cho viée thi cong
cong trinh, gdm: hé thong giao théng ngodi céng trwong (1a dudng ndi cong truong voi hé thdng giao
thong hién c6 cuia khu vuc xay dung) va hé thong giao théng trong cong truong (trong pham vi cong

truong).
Khi thiét ké quy hoach mang ludi giao théng tam, can tuan theo cac nguyén tic chung sau.



e Triét dé str dung cac tuyén dudng hién c6 & khu vuc xdy dung va két hop sir dung cac tuyén
duong s& duoc xay dung thudc quy hoach ctia cong trinh, bang cach xay dung trudc mot phan tuyén
dudng nay dé phuc vu cho viée thi cong.

e Cin clr vao cac so dd ludng van chuyén hang dé thiét ké hop 1y mang ludi dudng, dam bao
thuén tién viéc van chuyén cac loai vat liéu, thiét bi.. .giam ti da s6 1an boc xép.

Dic diém cua dudng cong trudng 13 thoi gian st dung ngén, cudng d6 van chuyén khong 16n, toc
d6 xe chay 25-50km/h vi vay khi thiét ké cho phép str dung nhiing tiéu chuén ky thuat thap hon so
v61 duong vinh ctru.

Khi thiét ké dudng cong truong, phai tudn theo cac tiéu chuan hién hanh cia B6 GTVT va cac quy
dinh khac ctia Nha nudc, ngoai ra cé thé st dung céac thiét ké mau vé két ciu mat duong cong truong
trong cac bang tra thi cong.

10.3.1 Thiét ké mang lwéi dwong ngodi cong truong

a.) Thiét ké quy hoach tuyén dwong. Dya vao cac nguyén tac.

e Tuyén dudng co gia thanh xay dung ré nhét.

e Khoang cach van chuyén 1a ngin nhét néu co thé.

e Can tan dung t6i da nhitng dudng co sin hodc s& xay dung cho cong trinh. ..

b.) Thiét ké ciu tao dwong.

Con goi 1a thiét ké két cAu duong, gdm phan moéng, phan nén va phan mat duong. Khi thiét ké can
dua vao thoi gian str dung dudng, phuong tién van chuyén, tai trong...dé cau tao dudng mot cach
hop 1y, an toan va kinh té.

10.3.2 Thiét ké mang lwéi dwong trong cong truong

Mang ludi duong trong cong trudng hay con goi 1a mang ludi duong ndi bd, duoc thiét ké dé phuc
vu cho viéc thi cong trong cong truong. Nguyén tic thiét ké:

e Giam gia thanh xdy dung bang cich tan dung nhing tuyén dudng c6 sin hodc xdy dung trudc
mot phan cac tuyén dudng sé& xay dung theo quy hoach cia cong trinh dé sir dung tam.

e Thiét ké phai tuan theo cac quy trinh, tiéu chudn vé thiét ké va xay dung duong cong truong.

a.) Thiét ké quy hoach tuyén dwong

e (Cong ra vao: tlly theo dic diém ctia cong truong va hé théng giao thong cua khu vuc xay dung
ma c6 thé thiét k& mot hay nhidu cong ra vao. Néu co diéu kién thi nén bb tri 2-3 cong dé dam bao
ludng xe vao ra theo mot chiéu s& dugc nhanh chong va mot cong cho cac phuong tién thé so, cong
nhan...

e Tuyén duong: cac tuyén dudng sé tao thanh mang ludi dudng, thudng dugce quy hoach theo 3
so d6: so d6 vong kin, so d6 nhanh cut ¢6 vi tri quay dau xe va so dd phéi hop.

e Van chuyén theo so d6 dudng cut: trudng hop ndy cac kho bé tri & dau dudng cut, chi phi van

chuyén phu thudc vao khdi luong, cudc phi va quing dudng van chuyén, trong d6 hai dai luong dau



c6 thé khong d6i do d6 phai giam tdi da quang dudng van chuyén. Phuong phap: tién hanh phan phéi
cac kho & dau duong cut trude, thir ty cAp phat cho cac cong trinh & gan nhét trude, néu con thira méi
cp tiép cho cac cong trinh sau. So dd niy c6 mang ludi giao thong ngdn nhét, nhung giao théng kho,
can c6 vi tri quay dau xe hodc xe phai chay 1ui, sir dung cho nhitng cong trudng nho, trong thanh phd,
bi gidi han boi mit bang.

e Vin chuyén theo duong vong khép kin: trudng hop nay diém cung cip va noi tiéu thy ndi véi
nhau thanh vong kin. Phuong phap phan phdi: loai bé mdt doan cua duong vong kin dé tao thanh
vong hé c6 cac kho bd tri ¢ dau dudng cut, sau d6 phan phdi theo so d6 duong cut; tinh tong chiéu
dai duong van chuyén khép kin, tinh tong chiu dai cac doan van chuyén cing huéng trén duong
vong, sau d6 so sanh néu tong chiéu dai cac doan thang cung hudng <= nira chiéu dai duong khép
kin thi phuong an phéan phéi 1a hop 1y; trong truong hop nguoc lai, phai tién hanh phan phdi lai bang
cach loai bo doan c6 khdi luong luan chuyén nho nhét, tién hanh phan phéi lai theo so d6 dudng cut
nhu trén, sau d6 lai lam phép so sanh, ctr thé cho dén khi dat duge diéu kién toi vu. So d6 nay co uu
diém giao thong tot, nhung chiém nhiéu dién tich, gia thanh cao, sir dung cho nhing cong truong co
mit bang rong. ..

e Truong hop van chuyén theo nhiéu huéng khac nhau, ta c6 bai toan van tai: C6 m diém cung
g (diém phét i =1+m) va n diém tiéu thy (diém thu j =1+n) mot loai hang héa nao do, biét cudce

phi van chuyén mot don vi hang héa tir diém phat i dén diém tiéu thu j 1a c;. Lap ké hoach vin
chuyén hang tir cac diém phat dén cac diém thu sao cho tong cudc phi van chuyén 1a nhé nhat. Haim
muyc tiéu cua nod c6 dang:
D& .
F(X)=>">c;xx; —min
i=1 j=1
Véi x;; 1a lugng hang van chuyén tir diém phat i dén diém tiéu thy j. P4y 1a bai toan quy hoach
tuyén tinh, d¢ gidi bai toan nay ta di giai bai toan ddi ngdu tim hé thong thé vi u;,v; ciia no, hodc st
dung ham Solve trong img dung Microsoft Office Excel.
b.) Thiét ké ciu tao duwong
Hay con goi 1a thiét ké két cdu dudng, gdm lya chon kich thudc bé rong dudng, mit cat ngang
duong thé hién rd phan moéng, phan mit dudng. Tuy theo cac diéu kién cu thé cua cong truong, dé
thiét ké duoc két cdu duong hop 1y, dam bao cac yéu cau theo quy pham va kinh té.
Bai tap
Bai toan 1.6: Tinh sb xe tai phuc vu mt may dao (xic) dat
Tinh s6 heong xe ben cho ddt, trong tdi 3,5 tan, phuc vu mét mdy dao ddt gau ddy, dung tich gau
0,5m; khodng cdch vin chuyén dat la 4km; toc do xe la 19 km/h. Néing sudt mdy dao khi do ddt vao
xe tdi Nxe = 30 m3/h.



* Cac cong thiec tinh todan:
S6 luong xe ben (m) tinh bang cong thirc: m =T/t (1-1)
v6i T 1a thoi gian mot chuyén xe, tinh bang phut, x4c dinh nhu sau:
T =T+t +ta+t, (1-2)

trong do: ten - thoi gian chét hang 1én xe;

tav - thoi gian di vé cia xe;

tq - thoi gian do hang khoi xe = 1 phut;

tq - thoi gian quay xe = 2 phut.

Thoi gian chat hang 1én xe tcn phu thudc vao sé gau dat (n) d6 day mot xe tai:

__Q . -
n= ek (1-3)
eK,
tep = ——-.60 = .60 (1-4)
voi: Q - trong tai xe; tan;

Ken — hé s chira dt toi clia gau;
y- dung trong dat & trang thai nguyén thé, tin/md;
e - dung tich hinh hoc ciia giu ddo, m?;

q - dung tich xe tai (m%) tinh theo d4t nguyén thé va sb gau chan.
Thoi gian di vé tay cia xe tinh bang cong thirc:

tw =~ 60 (1-5)

voi: L - doan duong van chuyén, km;

V- toc d xe, km/h; c6 thé iy tdc 6 chd hang bang téc do xe vé khong hang. Thoi
gian d& hang (tg) va thoi gian quay xe (tq) phu thudc vao diéu kién thi cong.

Su két hop lam viéc gitra may dao dat va cac xe chd dit c6 thé biéu dién bang do thi (hinh 1.5).

_“1.
Noich&t
hang \
\
\
1 \
\
Ndi da
hng == =T
ts | W]

Cb hang Khong hang

Hinh 1.5: D6 thi van déng cua cdc xe tai
1. Xe thie nhat; 2. Xe thit hai; 3. Xe thit ba,

Néu so lugng xe tai (m) tinh ra 1a con s0 nguyén, c6 nghia la ltc chat hang xong cho chiéc xe cudi

cung va lac bat dau chat hang cho xe dau tién vira tr¢ vé trung [am mot, & diém D trén do thi.



Néu d6 thi c6 khoang ho (tx), co nghia 14 thoi gian d6 may dao dung rdi, vi sé lwong xe tai nho hon
s tinh boi cong thirc (1-1). Poan tx & bén phai diém D, 14 thoi gian duing doi cua xe tai, khi s luong
xe tai 16n hon con sb cho boi cong thirc (1-1).

Truong hop may dao dd6 mot phan dat dao 1én xe tai dé chd di xa, va dd phan dét con lai thanh déng

1én bo hd dao, dé danh sau nay lap hd mong, thi sb luong xe tai can thiét tinh bing cong thirc:

m; =—.| (1-6)
tch
hé s6 p tinh bang cong thirc: n= ﬁ
r.e Nd Vd
Vi K== —Ya
Nxe (P Vxe

Nq - ning suat may dao khi do dat thanh déng, m®/h;
Nie - ning suat may dao khi d6 dat vao xe tai;
Va - luong dat ma may dao d6 thanh déng, m®;
Vye - lugng dit ma may dao do vao xe tai.
Giai bai toan ndy, ap dung céc cong thirc (1-1) dén (1-5), ta co:
_— Q 3,5
v.e.K.,, 1,6%0,5x%0,87

= 5,054y la5 gau

& day: y — dung lugng dat, y =1,6 tan/m5;
Keh — hé s6 chira dat toi, Keh=0,85;
Dung tich chtra cua xe ben:
q=n.eKy =5x%0,5x0,87 =2,18m3

Thoi gian chat mot xe tai dat:

2,18 o )
ten = 30 X 60 = 4,36,lay la 4 phut
Thoi gian di vé: te = = = 25 phit

Thoi gian mot chuyén xe ben:
T=4+4+25+1+2=232phit
S6 luong xe ben can thiét:  m = % =8 xe
Xét truong hop may dao vira d6 dat thanh dong va d6 dat vao xe tai, véi: va = 50% va vx = 50%.
Ning suat may dao khi d6 dat thanh déng: Ng = 50 m%/h
Ning suat may dao khi d6 dat vao xe: Nxe = 30 m¥h.

T k 32  50/30 ~
T, @+k 4 50/50+50/30

V6i nhitng két qua tinh toan, c6 thé v& dd thi van dong cua cac xe tai (hinh 1.6), trong d6 thoi gian

m; = 5 xe

chét hang 1én xe mat: 5 x 4 = 20 phat, con lai 12 phut trude khi chiée xe dau tién tro vé, khi d6 may

dao db dat thanh déng.



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

f,= 4 t,= 12,5 ty= 12,5

i+t =3

Hinh 1.6: Dé thi vdn dgng cua cac xe 60 tdi
Trong 20 phat d6 dat vao xe tai, may dao lam duoc 30 X g = 10m? con trong 12 phut d6 dat

thanh ddng, méy dao lam duoc: 50 X — = 10m®. Nhu vay I+ = 1; phil hop véi déu dé cho.

Bai 1.7: Dy tinh gia thanh lam dwong tam thaoi phuc vu thi cong

Tinh gid thanh vén tdi 1 tan-km dat da tiv céng truwong khai thac dén cong trong san ldp, bang mot
dirong xe 6t6 tam thoi, dai Skm. Phirong tién vin tai gom 8 xe tdi, trong tai moéi xe la 9 tan.
Hang ngay méi xe chay 12 chuyén.

Thoi gian khai thac con dwong la 6 nam.

U'dc tinh gia mdi km duong tam thoi khoang: 900 tridu dong.

Vén dau tu 1am 5km duong 1a:

E =900 x 5 =4500 tri¢u

Thoi gian khai thac duong trong 6 ndm, tuc la:

T =300 x 6 = 1800 ngay lam viéc

Tién bao quan, stra chita dudng chiém khoang 18% vdn ban dau, vy mdi ngdy can chi:

a =4500 x 8 /1800 = 0,45 triéu/ngay

Tién nhién liéu, dau md: b = 1,95 tridu.

Tién sira chita, bdo quan xe may: ¢ = 4,6 tricu.

Tién lvong cong nhan va nhan vién phuc vu: d = 6,3 tricu.

Chi phi tong cong cho viéc khai thac con duong hang ngay:
H=a+b+c+d=0,45+195+4,6+6,3=1373 tri¢u/ngay

Chi phi bdc dat da 1én xe tai: B = 9,6 tridu/ngay.

Sau thoi gian khai thac c6 thé chuyén nhuong lai con dudng d6 cho mét don vi san xuat khac c6 nhu
cau va thu hdi duge (0,1 - 0,2)E, vén 1am dudng ban dau.

Chi phi cho viéc van chuyén hang ngay:

C =E/T+ H+ B =09x4500/1800 + 13,3 + 9,6 = 25,15 triéu



Néu lay:
- Hé s sir dung trong tai xe 9 tan 1a k1 = 0,8.
- Heé s6 sir dung khong diéu hoa con dudong hang ngay lak, = 1,2,
Khéi lwong van chuyén hang ngay 1a:
Q = 1,2x9tdn X 8 xe X 0,8 X 12 chuyén X 5km = 4147 tin — km
Gia 1 tan-km van chuyén la:

G = C/Q = 25,15/4147 = 0,06 triéu hay = 6000 dong/tin — km



Bai 11
Tinh toan hiéu qua kinh té

Bai toan 4.1: Chon may dao dit giu don

Chon mét may dao dat mang gau ngira dé dao dat dat mong bé mot ngdi nha, ho sdu 2,2m, véi khoi
leong dat O = 720m°.

Céac may dao sau day phu hop vdi cong viée nay:

E-156 mang gau 0,15m?; E-257 mang gau 0,25m®

E-302 mang gau 0,30m%; E-505 mang gau 0,5m®

Ning suat ctia nhitng may dao nay la:

E-156 ...cccriurennn. 54 m3/ca; E-257 ... 120 m®/ca

E-302...cirinnne, 143 m3/ca; E-505 .... 268 m®/ca

Chi phi str dung may dao tinh theo cong thure:

G..x
C=E+( ”a’”+Gca).T

nam
E - chi phi cho mét lan str dung mays;
Gham - tién khau hao hang nam;
Gca - chi phi khai thdc mdi ca may;
Tuam - s6 ca 1am viéc cua can truc trong nam; T - sb ca lam viéc cua can truc & cong truong.

Cho trudc nhiing s6 liéu trong bang 4.1 (tinh theo ngan dong); ciing co thé sir dung cac sb liéu trong

phu luc 1.
Bang 4.1
Loai mdy dao E Guam G, Tiic
E-156 1,2 178 1,26 400
E-257 1,44 2144 0,96 . 400
E-302 0,36 236 1,095 400
E-505 3,96 2471 2,005 400

Thoi gian (s0 ca) cac may dao lam viéc ¢ hién truong:

E-156..T =2 ="22=13,3 camay
N 54
E-257..T=2=2—-¢g¢q may
N 120
E-302...T =2 =22 = 5 camay
N 143
E-505....T = 2 _72 _ 2,7 ca may
N 268
Chi phi sir dung may dao:

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



E-257...C = 1,44 + (52240,96) .6 = 10,416 ngan dong
236 \ N

E-302...C = 0,36 + (22 + 1,095).5 = 8,785 ngan dong

E-505...C = 3,96 + (222 + 2,005 ).2,7 = 11,041 ngan dong

Theo két qua tinh toan ta thay chi phi sir dung méay dao E-156 16n nhat, thoi gian sir dung dai nhét;
chi phi st dung may dao E-257 va E-505 gan bang nhau, nhung ning sut cia may E-505 cao hon;
chi phi sir dung may dao E-302 thip nhét, nén ta chon loai may dao nay.
Chénh 1éch gia ca cua ba loai may dao sau khong 16n 1am, nén khi chon may can luu ¥ dén viéc ding
ngay cac may dao nay dé thi cdng phan moéng cong trinh, khong can phai thay doi may khac.
Bai toan 4.2: Chon phwong an thi cong hé méng
Can dao dat dé thi cong mong mot nha cong nghiép mot khdu do, dai 102m, khau dé 24m, budc cot
6m, theo hai phwong an thi cong sau:
a) Pado dat thanh rdanh méng chay quanh nha bang mdy dao gdu xdp réi san phang ddy méng bang
may i D-159. Muén vdy phdi lam dwong 1én xuéng ranh cho may i véi do doc 1:3.
b) Pao thanh nhitng hé méng don chan cét bang mdy dao gau xdp, dung tich gau 0,5m°; mdi doc ho
mong 1 : 1 (dat cap II); kich thuée day ho mong 2,1 X 2,1m, sdu I,5m; khoi lwong dit ciia mét hé
1,8m3,
Mt dat tai dia diém coi nhw ngang bang. Hay tim xem phwong dn thi cong ndo ré nhat.
1. Tinh khoi lwong dit theo tirng phwong dn
a) Khi dao thanh ranh mong chay quanh nha
Chiéu rong ludi dao ban i ciia may i D-159 13 2,28m sau d6 con phai stra ranh, vy ta ldy:
- Chiéu rong day ranh b 1a 2,5m.
- Chiéu rong miéng ranh B (khi mai dc 1:1) la:

B—-—25+2x15=55m

- Chu vi nha (khi coi céc truc dinh vi trung vdi cac canh ngoai cua cdt co tiét dién 40 x 60cm)

bang:
P=(24— 2%0,3)2+ (106 — 2 x 0,2)2 = 258m
Khéi luong dit: G, = Ph222 = 258 x 1,5 x 2222 = 1548m?

Trong d6 c6 5% khdi lugng dat dugc sira bang may ui:
1548 x 0,05 = 77m?
Ngoai ra phai lam duong 1én xubng cho may ui, rong 3m, dc 0,33, v6i khdi lugng bang:
Vd=3x£x£:11m3
2 033
Khdi lwong dit ciia may dao gau xap la:

V, = (1548 — 77) + 11 = 1482m?



Mot phan dat dao s& duoc van chuyén di d6 xa bang xe tai, vi phai tinh d&én thé tich do cac moéng cot
chiém chd va d toi xop con lai cua dat 13 2%.

Téng s6 cac mong cot chay theo chu vi nha (tinh ca s6 mong doi & mach nhiét):

102
T+2><2+3><2=44m('mg
Khéi tich cua chung: 1,8 X 44 = 78m?

Khdi luong dat phai cho di d6 bang xe 6t6 tai:
V, = 78 + 1482 x 0,02 = 106m3
Khéi luong dat dé ddng tai chd:
V. = 1482 — 106 = 1376m?
b) Khi dao thanh cic hé méng don
Kich thudc day hé: 2,1 x 2,1m
Bé mit day hé: s = 2,1 X 2,1 = 4,4m?
Bé& mit miéng hé: § = (2,5 + 1,5 X 2)(2,5 + 1,5 x 2) = 30,3m?
S6 lwong hd moéng: N = 44
Khdi lugng dat cac hé mong:
- N(s + Sh> _ 444,4 +30,3
2 2
Trong d6 5% dat phai dao bang thu cong:
V, = 1145 x 0,05 = 57m3

1,5 = 1145m3

Khéi lwong dat dao bang may dao gau xap:
Vi = 1145 — 57 = 1088m3
Khdi lwong dat van chuyén di xa d6 bang xe tai:
V, = 78 + 1088 x 0,02 = 99m3
Khdi lwong dat d6 déng tai chd:
V. = 1088 — 99 = 979m?
2. Tinh truc tiép phi, cong lao dpng (khéong ké cong the ldi mdy) va tién cong
Tinh todn theo bang 4.2.
3. Tinh cdc phu phi theo sé ngay céng lao dong Hi va theo tién cong H»
a) Khi dao thanh ranh mong
H, = 40m,; = 40 x 32,73 = 1310d6ng
H, = 0,15L; = 0,15 x 7576 = 1080dong
b) Khi dao cac hé mong
H; = 40m, = 40 X 40,94 = 1630d6ng
H, = 0,15L, = 0,15 x 10187 = 1530d6ng



v6i: my va my - s6 cong lao dong (ngdy cong) trong 2 phuorng an.
L1 va L2 - tién cong trong hai phuong 4n (xem bang 4.2).

Phu phi ngay cong: 40 d/ngay cong

Phu phi tién cong: 0,15 &/1 d. luong.

Bang 4.2a

DPao ranh méng

Pon Cong lao dong Tién cong Truc tiép phi
Teén cong viéc vido | Knsi | (ngay cong) (déng) (déng)

lm‘ﬂ;g lugng | cho 1 | Téng | Cho 1 | Téng | Cho I | Téng
(m”) donvi | cong |donvi| cong | donvi| cong

Dio dat d6 d6ng tai chd | 1000 | 1,376 | 63 8,65 | 1400 | 1920 | 16400 | 22500
Pao dat réi chd di 1km

1000 | 0,106 14 1,48 | 2800 | 296 | 58600 | 6200

bing xe tai...
San déy rinh bing may ti | 1000 | 0077 | - . - - | 1800 | 130
Sira h6 méng thii cong 100 - - - - - - -
Lép dét bing mdy Ui... 1000 | 1,376 - - - - 1800 | 2460
Dédm I¢n dat bAing mdy... [ 100 | 13,76 | 1,65 | 22,6 390 | 5360 | 560 | 7700
Tdng cong - - - 32,72 - 7576 - | 38990
Bang 4.2b
Dao hé méng
Don vi Cong lao dong Tién cong Truyc ti€p phi
Tén cong viéc do Khéi | (ngay céng) (ddng) (déng)
luong | luong | cho | | Téng | Cho1 | Téng | Cho1 | Téng
(m”) donvi | cong |donvi| cong |donvi| cong

Dao dit dd dong tai chd | 1000 | 0979 | 6,3 6,16 140 | 1370 | 16400 | 16100

Dao dat réi chd di 1km
bing xe ai...

San ddy ranh bing mdy Gi | 1000 - - . - s < :
Sira hé méng thii cong 100 | 0,57 30 17,1 | 8300 | 4720 | 8300 | 4720

1000 | 0,099 14 1,38 | 2800 | 277 | 58600 | 5800

Lap dat bing mdy 6i... | 1000 | 0979 | - . - - | 1800 | 1760
Dém I&n d4t bing may... 100 9,79 1,65 16,3 390 3820 560 5460
Téng cong - - - 40,94 - 10187 - 33840

4. Tinh chi phi téng céng theo cic phwong dn

Bang 4.3
Céc loai chi phi UL AL U o (00u)
Ranh méng H8 méng
Truec tiép phi... 38990 33840
Phu phi theo s& cong lao dong... 1310 1630
Phu phi theo tién cong... 1080 1530
Téng cong 41380 37000

Phuong 4n thi cong dt bang cach dao cac hdé mong don co tong chi phi nho hon, mic du s6 cong lao
dong va tién cong co cao hon doi chut.

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



Bai toan 4.3: Chon gian gido hoan thién

Pé lam céng tac hoan thién mdt chinh cdc ngéi nha nguoi ta cé y dinh sir dung cdc gian gido thdp
co rit bang déng co, thay thé cho logi gian gido treo kéo 1én xuong bang toi tay.

Hay tinh hiéu qua kinh té ciia phwong phdp mdi.

Cac s0 liéu cho trudc:

1. Ning suat hoan thién hang nam:
clia mdt gian gi4o thap la: 225 ngay m?
clia gian gi4o treo 1a: 150 ngan m?

2. Chi phi khai thac hang nam:
cua gian giao thap co rut: 650.200 dong
cua gian giao treo: 15.000 dong

3. Tién cong dé hoan thién 1000m? mit nha:

khi st dung gian gido co rut: 3950 dong
khi str dung gian giao treo: 8.040 dong
4. Cong lao dong dé hoan thién 1000m mat nha
khi str dung gian giao thap co rit: 13 cong
khi stir dung gian gido treo: 26 cong
5. Tri gia cia mot gian giao thap co rut: 392.500 dong
Tri gia ciia mot gian gido treo: 5.000 dong
Cach gidi:
Tinh gi4 thanh thi cong hoan thién 1000m? mit nha.
Bang 4.4
C4c loai chi phi Diing gian gido thdp co riit Dung gian gido treo
650200 15000
. - sy z . —=2890 —F=100
Chi phi khai thic mdy va cong cu 225 150
Tién cong 3950 8040
Phu phi theo tién cong = g
(15% tién cbng) 3950 x 0,15 = 590 8040 x 0,15 = 1210
Phu phi theo s6 céng lao dong - o
(40 déng cho 1 cong) 40 x 13 = 520 40 x 26 = 1040
392500 x 0,06 5000 x0,06
i dinh mi ia V... = 7-105 _— 2
Lai dinh mirc (6% cta von...) 225 150
Téng cong 8.055 ddng 10.392 déng

Nhu viy 1a dung gian gido co rut thay thé gian gido treo dé hoan thién 1000m? mit nha thi sé& tiét
kiém duoc:
10392 — 8055 = 2337 dong
Hiéu qua kinh té tinh voi khdi lwong 225 ngan m?/nam 1a:
H = 2337 x 225 = 525.800 déong



Bai 4.4: Chon cén truc lip ghép nha &

Chon can truc dé ldp ghép nha & ndm tang lam bang cdc tam bétong 1én, véi tuwong doc chiu lic.
Kich thuée nha nhw sau: dai 72,2m, rong 11,5m, cao 13,6m. Céc cdu kién ldp ghép cho trong bang
4.5.

Cach giai:

A - Chon can truc theo cdc théng sé cau ldp

1. Phwong 4n can truc thap (hinh 4.1)

Khoang cach tbi thiéu e tir tim dudng can truc dén twong nha tam ldy 1a 4,5m, sau nay sé chinh i lai.

Bang 4.5
Tén cdc cdu kién S6 luong Trong lugng (tdn)
Tam tuong ngoai, dién tich 8,5m> 354 2,13
Té4m tudng trong, dién tich 14,3m (5,5 x 26) 445 44
T4m san, dai 5m, dién tich 18m? 292 43
T4m bac thang va chiéu nghi 64 1,17
Tam ban cong 128 0,96
Khdi thong hoi 116 1,14
Lanhto 130 0,5
Tém vach ngan, dién tich 10m? 160 0.73
Téng cong 1689 -
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Hinh 4.1

. Do vai tdi thiéu cua can truc thap 1a:
R=e+b=45+115=16m
b - chiéu rong nha
. Chiéu cao ndng méc ciu tdi thiéu ciia can truc xac dinh bang diéu kién lip rap dugc tam tudng
trong va tim san thuong:
H=hy+a+c+d
H=136+1+26+18=19m
H=136+2+0,1+2,9=186m
Chiéu cao a = 2m khi lap tdm san thuong 1a d& dam bao an toan cho nguoi cong nhan ding 1am viée
trén san do.
Trong tai can tryc phai dam bao lip dugc tAm tuong ngoai, tim tudng trong va tim san.

Khi lap tudng ngoai, thi strc cau Q va do véi R phai la:



Q = 2,1tan; R =16m

Khi lap tuong trong: Q = 4,4 tin; R=="+445=1025m

Khi I3p tm san: Q = 4,3 tan; R= 11,5% +4,5=131m
Nhu vay can truc thap phai c6 cac théng sé ki thuat sau:
- Do voi R > 16m;
- Chiéu cao nang moc ciu: H < 19m
- Strccau Q >2,13 tin, & d6 v6i 16m
va Q >4,3 tan, ¢ do véi 13,lm.
Dap g dugc cac diéu kién trén, cé nhing can truc thap sau:
M-3-5-5A MCK-3-50/20 MCK-5-20 MBTK-80
2. Phuong 4n can tryc tu hanh (hinh 4.2)
Chon can truc ty hanh banh xich hay banh hoi c6 mé can dai 5m dé lép duoc cac thm tuong trong.
a) Ta xét vi tri thir nhét ctia can truc

bé dam bao diéu kién an toan, truc quay ciia may cach chan tuwong ngoai toi thicu la Sm.
5
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Hinh 4.2
Khi nay d6 véi ti thiéu cia tay can la:
Ryin =5+ 5,75 =10,75m
Strc cAu cua can truc phai 16n hon 4,4 tAn luec.
Tay can phai cach mép trén tudng ngoai it nhat 1a 1,5m.
Cac thong sd khac ctia can truc xac dinh bang v& so do hinh 4.2a, dam bao khoang cach tbi thiéu tir
chan tuong trong dén truc quay can truc ding 1a 10,75m.
Theo so do chiéu cao nang méc cau la H = 13,6 + x.
Tri cua X xac dinh theo sy déng dang cua hai tam gidc ABC va ADE:
425 116+x
2 X
x =10,3m




H=13,6+10,3 =239m

Chiéu dai tay can: L =/(11,6 + 10,3)? + 4,252 = 22,3m
b) Ta xé&t vi tri thur hai ctia can truc
Chiéu cao nang moc ciu tdi thiéu cua cin truc bang:
Hpin =136 +1+26+1,8=19m
Céc thong s6 khéac duoc xac dinh béng v& 0 d0 hinh 4.2b. Poan ED = y dugc xéac dinh béng:
y (136—-2)+54 17

2 5,4 5,4
tu dé: y = 6,3m.
Do voi tay can: R=63+15+5=128m
Chicu dai tay Can: L=4632+17?2 =18,3m
Céc thong so cau lap cua can tryc khi n6 dung ¢ cac vi tri bién tom tat trong bang 4.6.
Bing 4.6
D6 véi R Chiéu cao Chidu dai Stic truc Q
Vi tri cdn truc e moée cdu H tay cin L (t4n - lyc)
m
C6 do v6i t6i thi€u R, 10,75 239 223 44
Cé chiéu cao ndng méc clu
. 8,3 44
16i thiéu H, 14 i :

Dap tng duge cac thong sb ndy, co nhiing can tryc ty hanh sau:

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

Cén truc banh hoi K-252 ¢6 mé can.

Truong hop st dung céc cin truc ty hanh khong c6 mo can, thi phai tinh toan lai cac thong s cau

lap. O day khong néu cach tinh, nhung két qua tinh toan cac théng s6 duoc tom tit trong bang 4.7.

Bing 4.7
Do v6i R (m) Chiéu cao mée (H) Chiéu dai cdn L (m)
1075 332 32
13 26,3 278
14 244 26,4
15 23,1 258
16 22,1 254

Dap tng dugc cac théng s6 Ay co cac can truc banh xich:
E-2001, E-2002, E-2006
B - Chon cdn truc theo cdc chi tiéu kinh té

1. Xdc dinh s6 ca may ldp ghép cdc cau kién (bdang 4.8)



Bang 4.8

Tén céu kién S6 lugng | Dinh mic (i - mdy) | Tong cong (gid - my)
Tam trdng ngoai 354 0,35 124,5
T4m tudng trong 445 0,35 156,1
T4m san 292 0,34 99,3
T4m bac thang va chiéu nghi 64 0,53 34,6
T4m ban cong 128 0,58 74,2
Kh6i thong hoi 116 0,41 47,1
Lanhto 130 0,26 33,8
Tdm véch ngan 160 0,26 41,6
Tdng cong
Gio may 569,6
Ca mdy 569.6
8x0,85
2. Tinh chi phi su dung cdc loai can truc
Ap dung cong thic:
G
C=E+ 4 Gq XT
nam
E - chi phi cho mot 1an sir dung may;
Gham - tién khau hao hang nam;
Gea - chi phi khai thdc mdi ca may;
Tuam - s6 ca 1am viéc cua can truc trong nam,;
T - s6 ca lam viéc cua can truc & cong truong
Bang 4.9
Chi phi mot 14n (ngan déng)
M hi¢u £ = : Guam (::;n ; o
cdn truc : Thdo Téng | (ngan déng) : (ca)
Di chuyén lip o déng)
M-3-5-5A 26,7 51,1 77.8 316,0 1,10 400
MCK-3-5/-20 3,5 11,6 15,1 279.2 194 400
MCK-5-20 4.4 10,8 15,2 302 2,04 400
MBTK-80 18,6 39,2 57.8 326 2,20 400
CKG-25 8.9 7.7 16,6 471 1,91 400
K-252 2,46 88 11,2 444 2,73 400
E-2001 9.1 109 20,0 4752 321 400

Thoi gian lap ghép T = 83 ca.

Tinh chi phi sir dung mdi loai can truc:

M-3-5-5A...

MCK-3-5/20...

MCK-5-20...

77 8 + 316%83

15 2 4 27983 279%X83

15 9 4 302x83 302%x83

+ 1,1 X 83 = 233,3 ngan
+ 1,94 X 83 = 234 ngan

+ 2,04 X 83 = 246,8 ngan




326%83

MBTK-20... 57,8 + 222 4 2,2 X 83 = 207,4 ngan
CKG-25... 16,6 + =22+ 1,91 x 83 = 273,2 ngan
K-252... 11,2 + 222 4 2,73 x 83 = 329,9 ngan
E-2001... 20 + 2222 1 321 x 83 = 384,5 ngan
3. Tinh chi phi lam dwong can truc

Chi can 1am dudng cho can tryc thap & vé mot phia ciia cong trinh; & day phai dit 7 doan dudng ray,
mdi doan dai 12,5m.

Pbi véi nhitng can truc ty hanh banh xich phai 1am duong dat san phing chay chung quanh ngéi nha.
Déi véi nhitng can truc banh hoi thi duong con phai rai mot 16p xi hay da dam day 15cm.

Chiéu dai duong cho cac can truc ty hanh khi nay 1a: (80 + 14)2 ~ 190m.

Chi phi 1am dudng va thao d& dudng (ké ca khau hao va bao dudng) cho trong phu lyc 1.

M-3-5-5A... 28,5 X 7 = 199,5 ngan déng
MCK-3-5/20... 22,6 X 7 = 158,2 ngan dong
MCK-5-20... 24,0 X 7 = 168,0 ngan dong
MBTK-80... 26,8 X 7 = 187,6 ngan dong
CKG-25 va E-2001... 0,52 X 19 = 9,9 ngan dong
K-252... 1,5 X 19 = 27,7 ngan déng

4. Tinh tong chi phi sir dung can truc ldp ghép
M-3-5-5A...  233,3 +199,5 =432,8 ngan dong

MCK-3-5/20... 234 + 158,2 = 392.2 ngan dong
MCK-5-20... 246,8 + 168 = 414.8 ngan dong

MBTK-80... 207.4 + 187,6 = 394,4 ngan ddng

CKG-25... 273,2+9,9 =283,1 ngan dong
K-252... 329,9 + 27,7 = 356,6 ngan dong
E-2001... 384,5 + 9,9 = 394,4 ngan dong

Nhu vay str dung can truc tu hanh banh xich CKG-25 1a ¢6 loi nhit.
Can cht ¥ 1a chi phi sir dung can truc thap thudng thip hon chi phi str dung céc can truc tu hanh,

nhung chi phi lam dudng cho can tryc thap lai qua 16n, nén anh huong dén két qua cudi cing.

Bai toan 4.5: Chon cén truc lip ghép nha cong nghiép
Xa&y dung mot nhd mdy co khi véi dién tich 18000m?, nguoi ta da thiét ldp dweoc bon phwong dn thi

cong ldp ghép cdc cdu kién bétong cot thép bang nhiéu loai can truc khdc nhau nhw sau:



Phuong an 1:
Can truc CKG-25...

Can truc E.1003...

Thoi gian lip ghép T = 101 ngay
Phuong an 2:

Can truc CKG-25...

Can truc E.1003...

Thoi gian lap ghép T = 68,5 ngay
Phuong an 3:

Can truc CKG-25...

Can truc E.505...

Can truc K-255...

Thoi gian 1ap ghép T = 68,5 ngay
Phuong an 4:

Can truc CKG-25 (s6 1)...

Can tryc CKG-25 (s6 2)...

Can truc E.505...

Cén truc K-255...

Thoi gian lap ghép T = 49 ngay

Tong thoi gian xdy dung nha may ké ca viéc lap dt thiét bi cong nghé 4n dinh 1a 18 théng hay 1,5

nam.

93 x 2

30 x 2

66 X 2
57 x2

66 X 2
41 x 2
16 X 2

40 X 2
26 X 2
41 x 2
16 X 2

186 ca may

60 ca may

132 ca may
114 ca may

186 ca may
60 ca may

32 ca may

80 ca may
52 ca may
82 camay

32 ca may

Thoi gian xdy dung cac phan nam dudi mat dat ctia cong trinh 1a 4 thang.

Thoi gian lap dat thiét bi cong nghé ctia nha may do mot don vi lap may chuyén nghiép dam nhan 1a

10 thang. Viéc lap rap cac thiét bi nay chi tién hanh dugc sau khi da 1ap ghép xong cac két cau bétong

cot thép.

Thoi gian danh cho cong tac lap ghép cong trinh chi con 1a 18 — (4 + 10) = 4thang. Thoi gian nay

du dé thuc hién phuong an 1, ¢6 thoi gian lip ghép dai nhat.

« Vén dau tu cho xay dung theo du toan 13: 47.730 ngan. Trong do:

Truc tiép phi xay dung phan ngam la:

Truc tiép phi cho lip ghép nha la:

Truc tiép phi cho hoan thién nha

Quy uéc von dau tu cho xay dung dugc phan phdi déu trong sudt thoi gian thi cong.

8.530 ngan
29.650 ngan

9.550 ngan

Phu phi cho thi cong xay lap lay bang 16,7% tong truc tiép phi.

Yéu cau xac dinh xem phuong an lap ghép nao trong sb bén phuong an néu trén 14 kinh té nhat ¢ may

muc do sau:



a) Mirc d6 cong truong (theo téng truc tiép phi)

b) Mtrc d6 cong ty (co tinh ca cac phu phi)

c)  Mirc d6 nén kinh té qudc dan (c6 tinh ca hidu qua kinh té do rit ngin thoi gian xay dung)...
Cach giai:
1. So sanh cdc phirong dn theo tong cdc triee tiép phi

Tinh chi phi str dung céc can truc theo cong thic:

G«
C=E+-"T 4 Gog XT

nam

v6i:  E - chi phi cho m6t 1an str dung may:;

Gnam - tién khau hao mdy hang nam;

Gea - chi phi khai thic mdi ca may;

Tham - s0 ca lam viéc an dinh trong nam;

T - s0 ca may lam viéc tai cong trudng.

Nhiing s6 liéu nay Iy trong phu luc 1; riéng céc tri s6 ciia T di cho & trén.

Tap hop cac sb lidu tinh toan trong bang 4.10.

Bang 4.10
T (ca mdy)
M3 hiéu E Gnam Tn;lm Gca
s (ngan | (ngan (ca- | (ngan Phuong dn
cAnUC | dong) | déng) | méy) | a6
g ng may) ng) | 2 3 4
CKG-25(s6 1) 16,6 471 400 1,915 186 132 132 80
CKG-25 (s6 2) 16,6 471 400 1,915 - - - 52
E-1003 154 273,5 400 2,035 60 114
E-505 79 174,5 400 1,883 - - 28 82
K-255 12,24 | 295,5 400 2,160 - - 32 32

Phuong an 1:

CKG-25...

E-1003...

Tong cong:

Phuong an 2:
CKG-25...

E-1008...

Tong cong:

Phuong éan 3:
CKG-25...

C,=16,6 + % x 186 + 1,915 x 186 = 591, 8ngan

C2 =15,4+222x 60 + 2,035 X 60 = 178,52ngan

770,32 ngan

C; =16,6 +% X 186 + 1,915 x 132 = 424,81 ngan

Cs=154+2"x 114 +2,035 x 114 = 325,34 ngan

750,15 ngan

Cs=16,6 +% x 132 + 1,915 x 132 = 428,81 ngan



174,2

E-505... Co=7,9+7_5x82+1,883 x 82 = 198,01 ngan
K-255... C; =12,24+2>2x 32+ 2,16 X 32 = 105,00 ngan
c —174’2><32—13 92 ng:
g = 200 = ) ngan

Téng cong: 747,75 ngan
Can truc E-505 phai nghi viéc trong 16 ngay hay 32 ca, vay phai tinh khau hao trong nhiing ngay

nghi viéc do:

Phuong éan 4:
CKG-25(s6 1).. €y =16,6+ 722X 80 + 1,915 x 80 = 263,80 ngan
CKG-25(s62)..  C19=16,6+702% 52 + 1,915 x 132 = 177,41 ngan
E-505... Ci1=79+ % x 82 + 1,883 x 82 = 198,01 ngan
K-255... C12 = 12,24 + 222 x 32+ 2,16 X 32 = 105,00 ngan

Can truc E-505 nghi viéc 4 ngay Ciz = % X 8 = 3,45 ngan

Téng cong: 747,75 ngan

Trong s6 bdn phuong an trén, thi tryc tiép phi ctia phuong 4n 3 12 nho nhat.
Do khéi lugng ldp ghép 1a mot, dinh muc ldp ghép gidng nhau, nén sd cong lao dong cia ca bon
phuong 4n déu bang nhau, vay khi so sanh cac phuong an ta khéng xét chi phi tién cong.
2. Anh huwéng cia thoi gian xdy ldp dén, cac phu phi
O day xét tinh kinh té ciia cac phuong an & mirc do cong ty xay lap.
Khi rat ngan thoi gian xay dyng thi thanh phan khong ddi cta cac phu phi ciing giam theo; thanh
phan nay chiém khoang 60% cta tong phu phi.
Giam thoi gian lap ghép két cau cong trinh khong anh hudng gi déh thoi gian lap rap cac thiét bi cong
nghé, do mot don vi thi cong khac thyc hién.
Truc tiép phi ctia cong tac xay dung 1a: 47.730 ngan (trang 126).
Phu phi (16,7%) cua phuong an 1 1a: 47.730x0,167 = 7.875,4 ngan.
Lay phu phi nay lam chuan dé so sanh véi cac phuong an khac:
- Thot gian xay dung theo phuong 4n 1 1a 18 thang.
Thoi gian xay dung theo phuong én 2 va 3 giam:

101 — 69 = 32ngay hay 32/25 = 1,3 thang
- Vay thoi gian xay dyng ciia phuong an 2 va 3 1a: 18 — 1,3 = 16,7 thang.
Thoi gian xay dung cua phuong an 4 gidm:

101 — 49 = 52 ngay hay 52/25 = 2 thang

Viy thoi gian x4y dung cua phuong an 4 1a: 18 — 2 = 16 thang. Thanh phan khong ddi cua céac



phu phi (PP):
trong phuong an 1 la: PP1 = 0,6 X 7875,4 = 4720 ngan

trong phuong an 2 va 3 la: PP3 = 4720 X =~ = 4390 ngan
trong phuong &n 4 la: PP4 = 4720 X % = 4200 ngan

Nhu vy phuong 4n 4 so véi phuong an 3 tiét kiém dugc trong phan phu phi sé tién la:
4390 — 4200 = 190 ngan
Nhung truc tiép phi cuia phuong 4n 4 lai 16n hon truc tiép phi ciia phuong an 3 1a:
747,67 — 741,75 = 592 ngan = 6 ngan
Néu tinh ca cac phuy phi thi phuong an 4 tiét kiém hon phuong 4n 3 mét s tién la:
190 — 6 = 184 ngan
3. Anh huéng ciia thoi gian xdy dung dén von dau tw chiea phat huy téc dung
O day xét tinh kinh té ctia cac phwong an & mic do nén kinh té qudc dan.
Vén dau tu duoc phan phdi déu hoa trong timg ba giai doan thi cong la:
Thi cong phan cong trinh ngam;
Lap ghép két cau nha;
Lap rap thiét bi cong nghé va cac cong viéc khac.

Tap hop cac s6 liéu cho trude trong bang 4.11.

Bang 4.11
True 1iép ph Thoi gian thi cong (thang)
Céc giai doan theo du todn Phuong dn

{ngan déng) | 23 4

Thi cong phdn ngdm 8530 4 4 -
Lép ghép két cdu nha 29650 4 2.7 2
Lap rdp thiét bi va cdc cong viéc khic 9550 10 10 10
Téng cong 47730 18 16,7 16
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Hinh 4.3: Cdc so d6 phan phéi von ddu ne
* Hay so sanh phuong an 3 va 4.
- Phuong an 3 (hinh 4.3b)
Lay tich s giita khdi lugng cong viéc tinh bang tién véi thoi gian sb tién d6 chua phat huy tac dung.
+ Trong giai doan |
Vén dau tu 8530 ngan dong sau 14,7 thang méi phat huy tac dung

K; =8530(2+ 2,7 +10) = 8530 x 14,7

Ton that cho nén kinh té qudc dan, khi hé s6 hiéu qua (tién 161 hang nam) E = 0,17 la:

TT1 ==

14,7
> = 1776 ngan

+ Trong giai doan II

11,35 .
TT, = 0,17 X 29650 X = 4767 ngan

+ Trong giai doan 11
K3 = 9550 X 5

5
TT; = 0,17 X 9550 X = 676 ngan

Tong ton that d6i v6i nén kinh té quc dan cta phuong an 3 1a:
1776 + 4767 + 676 = 7219 ngan
- Phuong an 4 (hinh 4.3¢)
K; = 8530 x 14

14
TT, = 0,17 x 8530 X - 1692 ngan



K, = 29650 x 11
11
TT, = 0,17 X 29650 X 5= 4620 ngan
K; = 9550 x 5
5 .
TT; = 0,17 X 9550 X 1z = 676 ngan

Tdng ton that: 1692 + 4620 + 676 = 6988 ngan
Theo tinh toan thi thdy: do rut ngin thoi gian xay dung ciia phuong an 4 nhiéu hon so v6i phuong an
3, ta tiét kiém thém cho nén kinh té quéc dan sb tién 1a:
7219 — 6988 = 231 ngan
Téng s6 tién tiét kiém duoc do ap dung phuong an 4 1a:
184 + 231 = 415 ngan

Bai toan 4.6: Két hop giai phap ciu tao va giai phap thi cong
Nguoi ta dinh thay thé loai méng diic san ciia mdt nha coéng nghiép bétong cot thép lap ghép bang
loai méng diic tai ché. Hay xét hiéu qua kinh té cia y dinh nay.
Céc s6 liéu cho truge:
Nha may co khi ndy co6 gia thanh du toan 1a 700 triéu dong. Ké hoach 1a phai thi cong
xong 26.000 chiéc moéng cot trong thodi gian 1 nam.
Thé tich mdi moéng duc sén 1a 1,87me.
Thé tich m&i mong diic tai chd 14 2m?, voi lugng cbt thép 1a 50 kg/m®, dién tich cdppha 1a 8m? cho
mot mong; d6 bétong mong bang cac can truc 6t6 K-32.
Céac moéng duc sin duoc lip ghép bang 10 can truc E-801. Thoi gian xdy dung nha may véi cac mong
lap ghép sé& rat ngan dugc 4 thang so vai thoi gian duc mong.
St dung cac mong duc san thi tryc tiép phi s& ting, nhung cong lao dong tai cong truong lai giam;
tién cong, cac phu phi va thoi gian thi cong déu giam. Vay khi xét hiéu qua kinh té ta phai xét tat ca
cac yéu t6 nay.
Cach giai:
1. Xac dinh khoi lwong cong viéc

a) Khi dic mong: A; =26.000 x 2 = 52.000m3

b) Khi lap méng: A, =26.000 x 1,87 = 48.500m3
2. Xdc dinh cong lao ddng va tién lirong co ban
a) Khi diic mong
Duic moéng c6 bén qua trinh cong tac:

- Ghép cppha:  8m?

- Pat cbt thép: 0,05x 2 =0,1tin



- Dlic bé tong: 2m3
- D& cbppha: 8m?

Bang 4.12 tinh cong lao dong va tién cong cho mot mong.

Bang 4.12
. Cong lao dong Tién cong
Cic qui trinh Pon vi Khot (giv-cong) (déng)
i lugng
cong tdc do ludng cong viec Cho 1 Cho ca Cho | Cho ca
don vi | khoilugng | donvi [ Khéi luong
Ghép coppha... m2 8 0.74 592 | 307 2556
Dat c6t thép... téin 0.1 1,00 0,10 | 40 40
Diic bétong m’ 2 0.44 0.88 19 38,0
Théo c6ppha m? 8 0,22 1,76 92 736
Téng cong 8,57 371,22
4 A A N 26000x%8,57 N N
Tong so cong lao dong: my=————= 31850 ngay cong
Tong tién cong: L, = 26000 x 371 = 9.560.000 dong

b) Khi lap mong

Dinh murc 1ap mot mong dudi 5 tah: 2,6 gid cong va tién cong 1a 116 dong.

Téng sé cong lao dong: m, = 2—76 X 26.000 = 9660 ngay cong
Tong tién cong: L, = 26.000 x 116 = 3.016.000 dong

3. Xdc dinh thoi gian thi cong cdc mong
a) Khi dic mong

Thoi gian thi cong dic méng 1a t; = 1 ndm (theo dau bai).
S6 ngay 1am viéc trung binh trong mot ndm 13: 285 ngay

1 _ 31850

o S - T
S6 cong nhéan can c6 trong ngay: N = ——- = =

= 112 ngwoi

M&i ngay lam 2 ca, thi trong mdi ca c6 56 ngudi. T chirc ho thanh nhitng t6 hdn hop gom 14 nguoi
mot td, thi s6 t6 trong mdi ca 1a % = 4 . Mdi t6 dugc phuc vu boi mot can 14 truc 6t6 K-32.

b) Khi ldp méng

Thoi gian thi cong lap mong xac dinh theo diéu kién cho trudc cua bai toan, bang 10 can truc lap
gheép E-801.

T6 tho lap ghép véi can truc ndy gdm 3 ngudi. Néu mdi ngay lam 2 ca, thi s6 cong nhan trong ngay

s¢ la:
10 X 3 X 2 = 60 nguwoi
Théi gian lip mong la: t, = 22 = 161 ngay (hay so= = 0,565 nam

4. Tinh trwec tiép phi va chi phi mdy
a) Khi dic mong



Truc tiép phi cho Im® bétong duc mong 1a:
C,=C4+Cp+C, =375+ 1520 + 0,05 X 15900 = 2690 dong

trong do: Cq - truc tiép phi cho viéc duc bétong toan khdi (khong tinh gia tién cdt thép va
bétong);

Cb - tién bétong chd dén hién truong (khdi luong bétong 1,015m?, méc béténg 200,

khoang cach chuyén cho Skm);

Ca - tién c6t thép tinh cho Im® méng ¢6 50 kg/m®, véi gia 1 tan thép 1a 15900 dong.
Tri gia mot can truc 6t K-32 1a: 603.500 dong.
b) Khi ldp méng
Truc tiép phi cho Im® méng lap 1a:

C, =C, + C, + C, = 314 4+ 340 + 2600 = 3254dong;

trong do: C1 - chi phi 1ap ghép cac méng bétong cdt thép, ning trén 5 tan;

Cv - chi phi van chuyén méng di xa Skm;

Cm - gia ban si mot khdi méng cot co luong cdt thép 50kg/m?,

Tri gia can truc E-801 1a 1.989.000 dong.

5. Tinh cdc chi phi quy doi ciia cdc phwong dn (cé xét téi li dinh mirc)
Ap dung cong thuc: Q=C+EVT

Q - chi phi quy d6i;

C - tryc tiép phi;

E - 13i dinh murc (1iy bang 6% vén dau tu);

V - gia tri von dau tu (1a gia tri ciia cac may dung dé thi cong mong);

T - thoi gian thi cong, tinh theo nam.

a) Khi dic mong
0. = A,C, + EV,T, = 52000 X 2690 + 0,06 X 4 X 603500.1
= 139.880.000 + 144.700 = 140.024.700 dong
trong do: A; - khbi luong bétong mong duc tai chd (m°);

C1 - truc tiép phi tinh cho Im® mong duc;

V1 - tri gia cua bdn can truc 6t6 K-32;

T1 - thoi gian thi cong dic cac mong (1 ndm).
b) Khi lap mong

Q2 = A;C, + EV,T,
= 52000 x 3254 + 0,06 x 10 x 1.989.000 x 0,565
= 169.208.000 + 675.000 = 169.883.000 dong

6. Tinh cdac phu phi
a) Thanh phan khéng doi ciia cdc phu phi tinh theo céng thirc sau:



- Khi dtic méng: P = 0,6P = 0,6 X 0,167 X 2690 x 52.000 = 14.020.000d6ng

__14.020.000

- Khilipméng: Py =06 X—t; = x 0,565 = 7.920.000ddng
1

trong do: P - phu phi dic cac mong;
0,6 - ti 1& thanh phan khong ddi trong phu phi;
0,167 - phu phi duoc liy bang 16,7% truc tiép phi.
t1, t2 - thoi gian thi cong diuc mong va lap moéng tinh theo nam.
b) Thanh phan phu phi theo céng lao dong
- Khidac méng: P; = 40m,; = 40 x 31850 = 1.273.000 déng
- Khilipmoéng: P, = 40m, = 40 x 9660 = 386.000 dong
c) Thanh phan phu phi theo tién céng
- Khidacméng: P; = 0,15 X L; = 0,15 %X 9.560.000 = 1.434.000 dong
- Khilipmoéng: P3" =0,15x L, = 0,15 x 3.016.000 = 452.000 ddng
7. Tinh hiéu qud kinh té H, do rit ngén thoi gian xdy dung

Gia thiét von dau tu phan bd déu hoa.

1

1 1
=3 %X 0,2 x 700.000.000 x 3= 23.333.300 dong

trong do:
E - hé s hiéu qua kinh té ctia timg nganh, ¢ dy 1a nganh co khi ché tao mdy, nén 1y E = 0,2
V - gia thanh dy toan cong trinh;

(T; — T,) - thoi gian rat ngan, theo dau bai 1a 4 thang, hay 1/3 nam.

8. So sanh chi phi cia hai phwong an thi cong mong
Bang 4.13
Méng
Céc chi titu du todn Don vi tinh -
biic Lap
Truc ti€p phi ngan dong 139.880 169.208
Ldi dinh mic ngan déng 144 675
Phu phi
thanh phén khong déi ngan déng 14020 7920
theo cong lao déng ngan ddng 1273 386
theo tién cong ngan déng 1434 452
Téng du todn ngin dong 156.751 178.641
Céc chi tiéu so sdnh khéc
Thai gian thi cong nam I 0,565
Cong lao dong ngay cong 31850 9660
Tién cong ngan déng 1434 452,4

9



Bai 12
Thiét ké t6 chirc hé thong dién nuéc tai cong truwong
12.1. Khai niém chung

Nhu cdu vé dién, nuéc cung cic ngudn ning luong khac phu thudc vao khdi xay lip trén cong
truong, tinh chat va bién phap thi cong dugc ap dung, chirc ning va quy mé san xuat, sd luong cong
nhan, may méc phuc vu va diéu kién tai chd.

Thiét ké cép dién nudce, nang luong phu thudc vao vige diéu tra khao sat khu vuc xay dung dé
chon ngudn cép hop 1y va kinh té nhat. Phuong an tot nhat duoc chon 1a tir mang c6 sin trong khu
vuc, néu khong co sin thi xdy dung tram ngudn cung cép riéng.

Yéu cau mang k¥ thuat tam 14 don gian, xdy dung nhanh, d& dang, chi phi cho xay dyng thap, doi
hoi sir dung cac loai thiét bi co dong, két cau thao lap dugc dé sir dung nhiéu lan.

12.2. Thiét ké té chirc cip dién cong truwdong

12.2.1 Pic diém va yéu cau cip dién cho cong truwong

e Cong suit sir dung cua cong trudng xdy dung khac nhau tuy qui mo va thudng rat 16n.

e Chi phi dién ning c6 thé chiém tir (0,5-1,5)% gia thanh cong tac xay lap.

e Co cdu ding dién ciia cong truong khac nhau, da dang gdm cac ngudn tiéu thu sau:

-Cung cép cho dong co ciia cac thiét bi, may moc thi cdng 70% nhu cau dién ning clia cong trudng
(can cdu, cic may thing tai, may tron, cac loai may dung trong cac xudng phu trg...).

-Dung cho cic qua trinh san xut : qua trinh han dién, cac cong tac sdy, xir Iy bé tong nhiét ...
chiém khoang 20% nhu cau dién.

-Duing cho nhu cau chiéu sang : Trong nha, ngoai nha, khoang 10% nhu cau.

e Dién ap st dung cho cong trinh gém nhiéu loai khac nhau (110V, 220V, 380V, 1 pha, 3 pha).

e Yéu cau vé thoi gian cung cép dién khac nhau :

-Loai 1: phu tai yéu cau cép dién lién tuc, néu mét dién gay nguy hiém dén tinh mang cong nhan
hay hu hong cong viéc. Vi du: Thi cong trong tuy nen ngam thi thiét bi théng gié phai hoat dong lién
tuc, thi cong d6 bé tong dudi nudc. ..

-Loai 2: cac loai phu tai ma khi ngung cung cap dién s& dimg cong viéc lam cho san pham bj hu
hong (cho phép ngimg cép trong thoi gian ngan dé d6i ngudn phat).

-Loai 3: cac phu tai chiéu sang, loai niy ¢ thé ngimg cap dién trong thoi gian twong d6i dai.

e Yéu cau vé chét luong cip dién:

-Yéu cau vé dién ap: do sut dién ap & thiét bi dung dién xa nhat dbi véi mang dong luc
AU=%5%Udm; d6i véi mang chiéu sang AU=%2,5%Udm; ddi véi mang chung dong luc va chiéu sang
AU=£6%Udm.

-D6 1éch tan (tAn sb): cho phép 0,5Hz (cong sudt tiéu thu phai nho hon cong suit ngudn).

e Bdo dam an toan st dung dién cho nguoi va thiét bi.



12.2.2 Ngi dung thiét ké t6 chire cdp dign
a.) Xac dinh cong suit tiéu thu trén toan cong truong
Céc bd phan ticu thu dién trén cong truong.
e Di¢n dung cho nhém dong co, may moc, thiét bi:
de = (kl X Z Pci )/(77 x COS (0)’ (kW)
e Dién dung cho cac qua trinh san xuit:

=k, <3P, P, )/(cose), (kw)

¢ Dién dung chiéu sang:

Trong nha: P o = (k, xS, %0, )/1000, (kw)
Ngoai nha: P ng = (ke x DS, x; )/2000, (k)
Tdong cong cong suit nguon: P=kx (P + Py + P o + Pchs_ng)

V6i  Paei_cong suit dinh mire ciia dong co dung trong loai may i;

n_hé sb hiéu suat ciia dong co (77 =0,78);

Psxi_cOng sut yéu cau ctia qua trinh san xuét i, phu thudc khdi luong cong viée va dinh mirc
tiéu hao vé dién nang;

cosp_h¢ $6 cong suét, phu thudc vao loai dong co, $6 luong va sy lam viéc déng thoi.

Si, Si’_dién tich chiéu sang trong, ngoai (m?);

0i, 0i°_dinh muc chiéu sang trong, ngoai (W/ m?);

K1234_hé s6 sir dung dién khong déu cua cac phu tai;

k_hé sd ton that cong sudt trén mang ddy, k=1,05 ngudn la cic may phat, k=1,1_ngudn la
cac may bién ap.

Cha y: dé chon cong suat ngudn hop 1y, vira dam bao cung cap du theo nhu cau, vira kinh té, can
1ap biéu do tiéu thu dién ning theo thoi gian (10 ngay hodc 1 tuan) va lay chi sb 16n nhat caa biéu d6
dé chon cong suat ngudn.

b.) Chon ngudn cung cip.

© Nguon 12 mang dién khu vye: khi trong khu vuc ¢6 sdn mang dién chung thi nén chon ngudn
tir d0. Viéc chon phu thudc vao dién ap, cong sudt, tinh trang mang day ma cong tac td chire cép dién
khac nhau.

e Mang dién khu vuc 1a cao ap: mang dién khu vuc xay dung ré nhanh tu ludi dién cao ap béng
cac tram bién ap (U>35kv_trung gian; U<35kv_truc tiép).

e Mang ha thé: co thé dat thém tram bién ap mo1 hodc mo rong tram bién ap cii, lam moi hodc st

dung lai duong day cii.



Uu diém cua dang nay 13 sir dung mang ludi dién c6 sin, dién 4p cong suit 6n dinh, dung luong
16m, van hanh bao quan don gian, gia thanh ré.

© Ngudn may phat tai chd: sir dung khi khong c6 sin ludi dién khu vuc hodc khi c6 mang dién
& khu vuc nhung cong trudng xa va phan tan trén dia ban rong, khéi luong cong tac khong 16n hodc
trong giai doan chuén bi cong truong, khi chua lip dwogc mang dién chinh thirc.

Vi tri dat: dat gﬁn trung tdm khu vyc phu tai, ddm bdo cu ly an toan, nén chon vi tri c6 huéng giod
dé d& lam ngudi ngudn bang phuwong phap tu nhién, tranh xa khu vuc nguy hiém (chay, nd, hoa
chét...), khong can tro cong tac van chuyén va di lai trén cong trudng.

Uu diém cta dang nay 1a ¢6 tinh co dong cao, c6 thé di chuyén dén gan thiét bi, chi dong sir dung
theo yéu cau tién do thi cong, thoi gian xay dung lap dit nhanh.

c.) Thiét ké mang day.

Thiét ké mang dién cip cho cong truong gdm 2 phan chinh: phan mang day trén khong ndi tir
ngudn dén trung tdm phan phdi, phan mang day tir trung tdm phan phdi dén cac phu tai.

© Mang day trén khong : bao gdm céc ndi dung chinh.

e Tong hop va nghién ciru céc tai liéu lién quan.

e Nghién ctru vé phu tai: phan nhom (dong luc, chiéu sang) va tinh cong suat.

e Vach tuyén dudng day: dua vao tong mit bang thi cong cong trinh va cong trudng, dic diém va
tinh chét, vi tri cia cac phu tai ma vach tuyén va xac dinh khéi lugng day dan dam bao tong khdi
luong day dan nho nhét.

e Lap so dd phan phdi theo tuyén day va phu tai.

e Chon tiét dién day dan.

© Mot s6 yéu cau khi chon tiét dién day.

* Duodng day phai tai duoc dong dién chay qua no theo tinh toan: 1, <1, .

e Ton that dién 4p tinh toan phai bé hon ton that dién 4p cho phép: AU, < AU ;.

e Dam bao dugc dd bén co hoc: hé théng day dan phai chiu dugc stic cang dudi tac dung cuia tai
trong, cua gio...,co thé lay theo quy dinh sau: day dan dong (S>6mm?), ddy dan nhém (S>16mm?),
day thép (S>@4)

©Pé don gian trong tinh toan duong day tam, thuong v6i dudng ddy trén khong ta chon theo diéu
kién t6n that dién ap roi kiém tra lai theo diéu kién cudng do, con véi dudng day nhanh dén phu tai
thi chon theo diéu kién cuong do roi kiém tra lai theo diéu kién ton that dién ap.

e Chon tiét dién day pha: theo diéu kién cuong do I.

Voi dién dong lye thi: 1, =P/(V3U, cos).

Véi dién chiéu sang thi: 1, =P, /U .

Sau d6 kiém tra diéu kién It < lep va tra bang dé xac dinh tiét dién day dan.



Véi P_cong suit caa ca 3 pha (kw);
Pe_cong suét chiéu sang cua timg pha (kw);
Up, Ug_dién &p pha, day (kv, v);
cose _hé s cong suét phu tai (0,7-0,75).
e Néu tinh theo diéu kién ton that dién ap thi tiét dién day dan co thé xac dinh theo cac cong thuc
sau: S = (ZOOPXZIk x L )/(AU dem)
Véi lk_cuong do dong dién ¢ pha k (A);
Li_chiéu dai day dan dén phu tai ¢ pha k (m);
AU(%)_ton that dién ap cho phép (tra bang phu thudc diéu kién phu tai);
Udm_dién 4p dinh muc (kv, v);
p_dién tr suat cua day dan (Q.mm?/m, phuy thudc chat lidu day).
e Chon tiét dién cho day trung tinh.

Véi mang 3 pha c6 thé lay: S, , = (1/3-1/2)x S,-

trt

V61 cac mang khac thi: Syt =S,

© Chon thiét bi bao vé duong diy dan va chong sét.

e Chon thiét bj bao vé, yéu cau chon phu hop véi cong suat, dong dién, so dd nguyén ly..., bao
g0m céc loai : Aptomat, khéi dong tir, cac loai thiét bi dong ngat khac (cau dao, cau chi...).

e Chéng sét bao vé duong ddy: dat thu 16i chong sét va ndi dat chan si.
12.3. Thiét ké té chirc cAp nuéc cong trudng

12.3.1 Pic diém va yéu cau chung.

Lugng nudce dung cho cac cong trinh xay dung khd 16n va rat da dang nhu cho céc qua trinh san
xuat, cho cac qua trinh gia cong vt liéu, cho sinh hoat...Cac nguyén tic thiét ké.

e H¢ théng cép nudce phai dap ung dﬁy du, thuan tién cho quaé trinh san xuét, sinh hoat, phong
chay.

e Tan dung mang cip co sin khu vuc dé nang cao chét lugng cip nudc, giam kinh phi xdy dung,
khai thac va bao quan...

e He thdng cap nén don gian, thao lap d&, thuan loi trong di chuyén, va sir dung dugc nhiéu lan.

e Dam bao an toan cho nguoi va thiét bi trong qua trinh sir dung.

12.3.2 Ngi dung thiét ké t6 chirc cdp nwdc :

Tuy thude dac tinh va quy mo cong trinh... ma quy dinh ndi dung cua cong tac nay, cong viéc
chinh bao gdm:

e Xac dinh luu luvong nude can dung.

e Chon nguon nudce theo yéu cau chat lugng va so lugng



e Thiét ké va chon mang ludi cap nudc cho cong trudng.
e Thiét ké cac cong trinh dau cudi (néu can).
e B{ tri cac cong trinh cap nudc trén cong trudng.
a.) Xac dinh h¢ va luu luwgng nuwée tiéu thu.
e Nudc ding cho san xuit (Ns): nuéc dung cho cac qua trinh thi cong xay dung, cho céc xi
nghiép phu trg (cac tram may, tram nguon ...).
Ny, =k x[(k, xQ,)/7+(k, xQ, )/7 +ky xQ; +k, xQ, } (m®/h;1/s)
Véi Qi luong nude dung cho cac qua trinh thi cong xay dung (I/ca; m®/ca);
Q2_lugng nudc dung cho cac xi nghiép phu tro, tram may (I/ca; m®/ca);
Qs_luong nudce dung cho cac dong co, may xay dung (I/h; m3/h);
Q_luong nudc dung cho cac may phat dién néu cé (I/h; m®/h);
K1.234_hé sé dung nudc khong déu tuong tng.
(C6 thé 1ay: ki1=1,5; k2=1,25; ks=2; ka=1,1).
k_hé sé tinh dén cac nhu cau nho khac chua tinh hét (k=1,2).
e Nuéc ding cho sinh hoat (Nsn® ; Nsn!' ): & cong trudng va khu tap thé.
O cong truong: NG = (kCt x N x qx k/7)+ N, (m3/h ; I/s)
Véi k™ hé sé dung nudce sinh hoat khong déu & cong truong (K=2.7);
N_sd cong nhan hoat dong & ca dong nhat (ngudi);
g_dinh murc dung nudce tinh cho 1 cong nhan ¢ cong truong (I/ca);
Cong truong ¢6 mang thoat nude sinh hoat: g=10-15 I/ng.ca;
Cong truong khong c6 mang thoat nudce sinh hoat: g=6-8 1/ng.ca;
k_hé s6 tinh dén sd can bo hoat dong trén cong truong (k=1,04-1,05);
N¢_luong nudc tudi cdy, vé sinh mdi truong (N=3-51/ngay.m? tuéi).
O khu tap thé: NS =k"xQ% /24  (mPh; Ifs)
V6i k' hé sé dung nuée khong déu ¢ khu tap thé (KU = 2);
Qs _lugng nude dung & khu tap thé trong 1 ngay dém (I/ng.dém).
(Phu thudc vao s6 ngudi va cach dung nudc).
e Luwong nuéce diung cho chira chay (N¢) & cong trinh va khu tap thé: phu thudc sb nguoi va
dién tich cua cong trinh, khu tap thé, co thé léy 10-20 I/s hodc tra bang.
Xic dinh tong luu hrgng (Nx): sau khi tinh toan luu lugng nuéce ding cho san xuét va sinh hoat,
ta s& v& biéu d6 tiéu thu Nys, Nsh cho tirng khoang thoi gian 10 ngay, cin ¢ vao gia tri 0,5max(Nsx +
Nsh) V& Nec dé tinh Nz, sau d6 chon duong 6ng chinh va cong suit cia may bom.
o Néu Nee<0,5(Nsx + Nsh)max thi xéc dinh Iuu lugng tong theo cong thirc:
Ny =(Ng +Ng ), xk



e Néu Ngc > 0,5max(Nsx + Nen) thi xac dinh luu luong tong theo cong thire:
Ny =[05x (N, +Ng,)._ +N]xk
Véik=1,05-1,1_hé sb tén that nudc trong mang dudng éng tam.

b.) Chon ngudn cung cip.

e Khi chon ngudn nudc phai thoa man yéu cau chit luong nude cho ca qua trinh san xuit va sinh
hoat, dong thoi phai 6n dinh vé khéi lugng nudce cip cho cong truong theo tién do thi cong va nhu
cAu sinh hoat.

e Chéat lugng nude dung cho sinh hoat phai dam bao tiéu chuin vé sinh nhu cép cho khu dan cu,
d6 thi. Chat luong nude dung cho san xuit phai dam bao khong phé hoai hodc gy tro ngai cho sy
hoat dong binh thuong ctia may moc thiét bi, dam bao chét lugng cta két cdu xdy dung.

e Ngudn cép cho cong trinh co thé 13y tir mang c6 sin (chu yéu) hodc dyua vao cac ngudn ty nhién
(song, hd...) hodc dya vao ngudn nudc ngam...

e Khi chon nguén nudce can tinh toan so sanh céac chi tiéu kinh té k¥ thuat nhu: gia thanh 1 don vi
nudc cép, khdi lugng vat ligu thiét bi nhan luc can dung, thoi gian xay dung, chi phi cho qua trinh
quan 1y khai thac, chat luong nuéc. ..

c. Thiét ké mang cap.

e Chon so d6: ¢6 ba loai so d6 mang ludi.

-So d6 mang ludi cut: cac diém dung nudc & phan tan riéng ré trén cong trudng, co vu diém 1a
tong chiéu dai mang ngan, kinh phi xdy dyung thip nhung nhuoc diém 1a khéng dam bao cung cap

nudc lién tuc (nhét 1a khi ¢6 diém trén duong dng chinh hong). T

T

-So do mang vong: cap cho cac khu vuc san xuat tdp trung hodc cac noi san xuat c6 yéu cau cap
nudce lién tuc, vu diém dam bao dugc viéc cap nudce lién tuc, nhuge diém la chiéu dai mang ludi 16n,

kinh phi xay dung lon.

— <P

-So d6 mang hén hop: két hop 2 loai so d6 trén, v6i nhitng diém tiéu thu rai cac cap theo so do

mang ludi cut, véi nhimg khu tap trung cip theo so dd mang vong. Dang ny to ra kinh té va duoc sir

Y T <
IS .

dung rong rai trén cong trudng.




e Vach tuyén: khi vach tuyén can cht y nguyén tic:

-Mang ludi phai di dén toan bo cac diém dung nudc.

-Céc tuyén 6ng chinh nén dit doc theo truc giao thong theo hudng cuia nude chay vé phia cudi
mang ludi.., cac tuyén phai vach theo duong ngan nhat, tong chiéu dai mang ciing phai ngan nhat.

-Cha y phéi hop véi cac mang ky thuat khac...dé thuan tién trong cong tic van hanh, bao quan...

e Tinh toin mang cip: nham xac dinh duong kinh cta dng nude theo van tdc kinh té, ton that
ap lyc ctia mang twong tng véi luu luong tinh toan, chon chiéu cao dat dau nudc, ap luc may bom,
vat liéu duong 6ng...Noi dung tinh toan dugc trinh bay trong gido trinh Cap thoat nudc chuyén nganh,
¢6 thé néu tom tat cac ndi dung d6 gdom:

-Xac dinh luu lvgng nudce tinh toan .

-Xac dinh dudng kinh dng dan chinh, phy.

-X4c dinh ton that ap luc trong céc doan 6ng va toan mang.

-Tinh toan cac cong trinh dau moi.

Xéc dinh duong kinh 6ng din chinh (D): D = \/ 2(4N;)/(v. 7)
Véi Nx_luu lugng tong cong ( m/s);
Vv_van tdc nude chay trung binh trong éng chinh (v=1,2-1,5m/s);

Puong éng phu co thé chon theo cu tao, thuong dat ndi, dé di dong, thdo l'flp.

Bai toan 5.1: Thiét ké mang dwong ong cAp nuérc thi cong

Cho mdt bang céng truwong va mang dwong ong cap nwée tam thoi nhw trong hinh 5.1.

Tinh dwong kinh ong cdp, biét rang cét nuede tai diém cdp A trén mang hedi dwong ong dia phirong
la = 36m.

D6 cao cia diém tiéu thu nwée C va D so véi diém cap A trén mang dweong ong dia phwong la: he=3m,

hg=2m.

%:111 qa”” q,=1u:
¢ h=2m |B I, = 30m D

Hinh 5.1



Cach giai:
Tén that cot nudc trén toan bd chidu dai duong éng cip bang:
Hy = hy g + hyp + hgp + 1,2Zil
v6i  hid - cOt nude tu do dé chay tran, thuong lay 1a 1m;
hvk - ton that cot nude & cac van khoa (thudng lay 1a 2m);
ha - 6 chénh 1éch dia hinh giita diém tiéu thu va diém cung cap;
i - ton thét cot nudc trén 1m dai dudng 6ng;
| - chidu dai doan dudng dng.
Téng cong céc tdn that ap luc nudc phai béng hoac phai nho hon cét nudc Ha tai diém cép, nghia la
Ha > Ho.
Dé giai bai toan, ban dau ta hiy chap nhan:
H,—H, ma Hy =36m
« Trén nhanh duong 6ng ABD ta co:
36 =142+ 3+ 1,2%il
Tur 6 ta rut ra: Yil =25m ma [ =50+ 30 =80m

vay: i=2=0313m/m hay 313mm/m

« Trén nhanh dudng dng ABC ta co:
36 =1+4+2+ 2+ 1,2%il
Tu d6 rat ra: il = 25,8m
[=50+20=70m
. 25,8
70

Pén day phai st dung céc s liéu trong bang 5.2 (co in kém theo) dé xac dinh dudng kinh 6ng.

=0,369m/m hay 369 mm/m

Céch tinh dudng kinh 6ng trinh bay theo bang 5.1.

Bang 5.1
! Tri s6
Luu R L téc i trung
Duong p / il 5
Nhénh Doan lwong |, . . nude . binh
as) kinh éng (mfs) | (mm/m) (m) (mm) clidi
(mm/m)
1 5 50 2,35 277 50 13850 313
ABD -
2 1,5 32 1,58 211 30 6330
il =20180mm = 20,2m
1 5 50 2,35 277 50 13850 369
ABC
3 1 1 32 1,05 95,7 20 1914 369
Yil = 15764mm = 15,8m
X A ~ oA , (36—20,2%1,2—6)100
Ap suat du trir trén nhanh ABD: =13%

36



(36—15,8%x1,2—-5)100
36

va trén nhanh ABC: =33%

Ap suat du trit ¢6 thé léy t6i 20%, dé phong c6 thém cac diém tiéu thu méi, hodc cac diém tiéu thu
cii can tang thém luu lugng.
Tai nhanh ABC, 4p suit du trit qua 10n, ta hiy giam dudng kinh 6ng tai doan 3 xubng 25mm. Theo
bang 5.2, d6i voi 6ng co dudng kinh 25mm va luu luong 1 I/s, thi i=437mm/m, luu tbe V=1,88 m/s.
Trong doan nay:

il =437 x 20 = 8470mm
va Xil = 13,850 + 8,740 = 22,6m < 25,8

(36—22,6%1,2—5)100

2e =11% < 20%

Ap suat dur trix 1a:

Bai toan 5.2: Thiét ké mang dién thi cong

Dién tich cong truong 1000 X 1000m.

Tong céng sudt tiéu thy dién ld P, = 120kW

Can bé tri hai tram bién thé trén mdt bang cong trieong (hinh 5.2) va mang hedi bén dwong ddy dan
chinh véi dién thé 380/220 von; hé bon day (ba ddy néng va mét day nguéi); day bang nhém.

Tdi trong dang hon hop (vira chay mdy, viva thdp sdng) phdan bé déu trén cac dwong ddy dan chinh.

1000m
c
Tram . 2 /(r L, = 560m
bign the 7 \P, =25kW
x N 2 B e
g m b j
- \\
: Y
\
l{L; = 250m
P, =10kW
Hinh 5.2
Cach giai:
- Tong cOng suat cac tram bién thé la:
P, 120
S= = = 171kVa
cose O,

Cong suat cua mdi tram bién thé 1a 86kVa. Chon may bién thé BT-100/6 c6 cong suat danh hiéu 1a

100kVa.
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120
560 x4 1 250 x 2~ V043 kW/m

* Tiét dién doan day (b-c) x&c dinh nhu sau:

q=

4

Tai trong trén 1m dai duong day la:

tai:

A

2

A

tong moémen

Tin

6740 kW.m

LZ
spl =11
2

0,043 x 5602
2

ong thuc:
1002P!
k.Uz. Au

ang cong

N
N

7

Tinh tiét dién day dan (dudng ba pha) b

Uq - dién thé day (V);

vOi1:

N

7

14

Au - d6 sut di¢n thé cho phép, tinh cho s6 phan tram;

57; cua thép k = 10).

ong k =

;cuad

34,5

t (cua nhom k

an sua

~
x

k - dién d



_ 100 x 6740 x 10°
"~ 34,5.3802 x 2

Theo bang 5.3, ta chon ddy nhom A-35, c6 tiét dién 35mm?.

= 27,1 mm?

Bang 5.3. S0 liéu dé chon tiét dién day theo cuomg do dong dién

Diy nhom Day déng Day thép
Tiét dién Cutng do Tiét dién Cudng do Tiét dién Cuong do
(mm?) (a) (mm?) (a) (mm?) (a)
16 105 4 ) 60 Gpdmm 35
25 135 6 75 dSmm 40
35 170 10 110 $6mm 60
50 215 16 150 35mm’ 80
70 265 25 205 50mm’ 90
95 325 50 335 | 70mm’ 125
120 375 120 600 120m’ 185

« Tiét dién doan day (a-b) tinh nhu sau:
_qLl3 0,043 x 250°
2 2
_ 100 x 1344 X 103
~ 3453802 x5

= 1344 kW.m

Pl

= 5,4 mm?

Chon day nhom A-16 1a day c6 tiét dién nho nhat.

Chiéu dai cua cac nhanh 4 day, tinh thém 20% do khong mic theo duong thang dugc:
560 X 4 X 1,2 = 2700m day A — 35
250 x2x1,2=600mday A—16

Sau khi chon tiét dién day dan theo diéu kién do6 sut dién thé, can thir lai theo diéu kién cuong do

dong di¢n theo cong thirc sau cua dong di¢n ba pha:
[— P
"~ 1,73 X Uy X cos@




