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LOI NOI DAU
(Cho lan xudt ban thit hai)

Gido trinh "Dinh muc trong xdy dung” duoc truong Dai hoc Xay dung
dn hanh ldn thi nhét vao ndm 1991, Qua hon 10 ndm s dung giang
day cho sinh vién nganh Kinh té€ xdy dung va la tai liéu tham khdo cho
nhiéu ban doc dé thé hién duge vai tro la mot gido trinh chinh giang day
& béc dai hoc vé mon Binh mic xdy dung. Tuy vdy do su phdt trién cia
ky thugt - cong nghé va chdt lugng nguédn nhén luc ngiy cang manh mé
nén nhiéu tu liéu trong gido trinh nay dd bi 16i thoi va trude ddy cdch
trinh bay (b6 cuc chuong muc) con ning vé ly thuyét. Do dé trong lan
xudt bdn nay cén c6 sy bé sung va doi mdi:

a) Vé néi dung:

- Trude hét la doi tén gido trinh thanh "Lap dinh muc x4y dung” dé
khéi nhdm lén vdi cde tdp Dinh mie dé duoe lap sdn ding dé tra ciu
cac dinh mic.

- Bé sung phén "Nhép mén ldp dinh mitc xdy dung”. Phan nay gitp
nguvi doc thdy diude "toan canh” cde hé théng tiéu chudn xday dung va hé
théng dinh muc xay dung ciing nhu moi lién hé rang bude gitia ching.

- Trong gido trinh cii, n6i dung Dinh milc du todn xdy dung (DMDTXD)
duoe viét ngan gon trong mot chuong nay phdt trién thanh mdt phan
PMDTXD véi néi dung ddy dii, hé théng hon tuong xing vdi vai tro cua
né trong Quan ly dau tv va xéy dung.

- Chia cdc théng tin va dit liéu dé lgp dinh mie xdy dung lam 2 nhom:

+ Nhom A: Gém nhitng thong tin, di¢ lidu yéu cdu chinh xde dén ting
chi tiét ctia san phdm xdy dung va néu ré cde phuong phdp quan tric
thu thdp chung.



+ Nhém B: Gom nhitng théong tin, diz liéu dai dién cho nghé nghiép va
bao trum sudt trong ca lam viée va néu ré cdc phuong phdp quan tric
thu thdp chiing.

Viée phan loai nay giip cho su hiéu biét va thue hanh mét cdch mach lac
va chinh xdc.
b) Vé b6 cuc chuong muc:

Thay cho viéc b6 cuc chuong muc c6 vé bai bdn (trink bay ca so ly
thuyét chung cho cdc logi dinh mige; ghép néi dung lgp cdc loai dinh muze
¢ phuong phap tinh todn gidng nhau vio mot chuong,...) nhung khéng
tién loi cho ngudi doc nhit la khi chi cin tham khdo mét vén dé thi phdi
doc ca gido trinh. Trong ldn xudt bin nay méi loai dinh mite (dinh mizc
hao phi vt liéu, dinh miic hao phi lao déng, dinh mic hao phi thoi gian
stz dung mdy thi cong) dugc trink bay dée Iap nhung cdch viét sao cho
khong nhdc di nhdc lai ruom ra.

Két cGu ngi dung gido trinh gém 3 phén:

- Phin 1: Nhap mén lgp dink mitc xdy dung.

- Phan 2: Lap dinh miic ky thudt xdy dung (DMKTXD)

- Phan 3: Phuong phdp lap dinh mie du todn xdy dung

Con mét loai dinh murc ty ¢ (%) dung trong qudn ly dau tu va xay
dung chua duge viét trong gido frinh xudt bén lén nay vi: thiz nhdt la
thor lugng cho moén hoc bi han ché. thi hai lg vé phuong phdp lap logi
dinh mitc ty Ié nay khdc hdn vdi viéc ldp DMKTXD va DPMDTXD cho nén
khong thé viét qud so vge dude.

Rdt mong ban doc gop y xéy dung cho gido trinh "Lap dinkh mic
xdy dung" dé'lan xudt ban sau duge t6t hon. Cdc y kiéh dong gop xin guti
vé bg mon T6 chiic - Ké hoach (PT: 04-8697051), truong Dai hoe Xdy dung
$6 55 duong Gidi phéng, Quén Hai Ba Trung - Ha Noéi.

Cac tac gia



Phan mét
NHAP MON LAP DINH MUC XAY DUNG

A - POI TUGNG, NHIEM VU VA YEU CAU CUA MON HOC

§1. POl TUONG CUA MON HQC LAP DINH MUC XAY DUNG

C6 thé tém tat vio 2 ndi dung chinh:

1. Su hao phi cdc ngudn Iuc (hao phi vat liéu; hao phi lao dong; hao phi thoi gian sur
dung mdy thi cong) dé thyc hién viéc xay dung cong trinh phu thugc vao dac diém san
phdm, k§ thuat va cong nghe duge ap dung, di€u kién san xuat va ca su diéu hanh thi
cong hodc diéu hanh sén xuit tai hién truong.

2. Céc phuong phap san xudt tién bo va cong nghé tién tién can dugc cap nhat va
nghién citu 4p dung, can phai lap ra cic dinh mic méi hodc stra déi cdc dinh muc hién
hanh cho phit hgp véi sy tién b cia khoa hoc cong ngheé.

§2. MUC PICH, NHIEM VU CUA MON HOC

1. Dao tao dé sinh vién Kinh t& xay dung tich luy duge cdc ki€n thic v¢ dinh mic xay
dung, c6 kha nang lap dugce céc dinh mifc xay dyng mdi.

2. Cap nhat céc kién thic méi vé ky thuat va cong nghé xay dung dé dp dung vao
cong tic dinh mitc nhim gép phdn nang cao nang suat lao dong va tiét ki¢m chi phi
trong xay dung.

3. Khong ngiing cai tién chinh cong tdc dinh mic xay dung dé phuc vu tét cho viéc
quéan 1y ddu tu - xay dyng va phan dau khong dé bi lac hau.

§3. YEU CAU CUA MON HOC

1. Sinh vién c4n phai tham khao cdc dinh mic x4y dung da cé (DMXD cua cac doanh
nghiép; PMDTXD ciia Nha nude ban hanh) dé hoc tap néi dung cua cac "ti€t dinh muc"
va cdch trinh bay cla timg loai dinh mifc xay dung.

2. Biét van dung céc kién thitc dd hoc clia cdc mon hoc cé lién quan vao cong tac lap
dinh mitc nhu: cdc bo phan cau tao cong trinh (nha, dudng,...); ddc diém van hanh cla
cdc mdy thi cong: dac biét 1a k¥ thuat va t6 chiic thi cong (trong "k¥ thuat va t6 chic thi
cong” ¢6 dinh mic, trong "Dinh muc" c6 k¥ thuat va to chiic thi cong).

T6ém lai, mudn lap ra duge ciac DPMXD c6 chat lugng, budc ngudi khic phai tuan theo
thi nguoi 14p ra nd phai tich luy duge nhimg kién thic va kinh nghi¢ém can thiét.



B- HE THONG TIEU CHUAN XAY DUNG VA HE THONG PINH MUC XAY DUNG

§1. KHAI NIEM VA DINH NGHiA

1.1. Tiéu chuan xay dung

Tieu chudn xay dung (TCXD) 1 céc quy dinh vé chuan muc k¥ thuat, trinh tir thuc.
hién cdc cong viée k¥ thuat, cdc chi tieu, cic chi s k¥ thuat va cic chi s& tu nhién dugc
€O quan va t6 chic ¢6 thdm quyén ban hanh hodc cong nhan de ap dung trong hoat dong
Xay dung.

TCXD gom ciéc tiéu chudn bat bude 4p dung va céc tiéu chudn khuyé&n khich dp dung.

1.2. Quy chuan xay dung

Quy chuan xay dung do Bo Xay dyng ban hanh la van ban quy dinh cic yéu cau k¥
thudt t6i thi€u, bat budc phai tuan thi d6i véi moi hoat dong xay dung va céc gidi phép,
cdc tieu chudn xay dung duge st dung dé dat duge cdc yéu ciu dé.

Quy chuin xay dung 13 co s& ky thuat cho viéc 1ap, thiet k& va tham dinh, phé duyét
cac du dn quy hoach, do 4n thiét ké cong trinh xay dung, ki€m tra qud trinh xay dung va
nghié¢m thu cho phép sir dung cong trinh.

Quy chudn xay dung bao gém céc quy dinh lién quan dén ky thuat trong cic hoat
dong xay dung khong bao gém nhimg quy dinh lién quan dén cdc thit tuc hanh chinh,
quin 1y vé xay dung, du tu, vé sinh cong cong.

§2. HE THONG TIEU CHUAN XAY DUNG

C6 thé chia hé théng tiéu chuin xay dyng (TCXD) ra lam 3 cdp: TCXD cip qudc té:
TCXD cap quéc gia; TCXD cép co 0.

2.1. Tiéu chudn xay dung cap quéc t& (da duge img dung tai Viét Nam)

2.11. Cdc tiéu chudn xdy dung ciia ISO (International Standard Organitation)

- Cdc tiéu chuan vé k¥ thuat va céng nghé nhu tiéu chudn vé vat liéu: 6ng nudc tién
phong theo tieu chuan 18O 4422 - 69; X4c dinh cudng do chiu nén cia ximang theo tiéu

chudn ISO 679: 1989; Phuong phap thir thdi gian ninh két cha ximang: ISO 9597 : 1989:
Yéu ciu dam bao chét lugng cho phuong tién do: ISO 10012 - 1 : 1992 (TCYN 6131 : 1996)

- Céc tiéu chudn ISO vé khéi niém va dinh nghia:

+ Dinh nghia vé san pham (Tiéu chugn 1SO 8402 : 1994): Sin phim la két qua cha
cdc hoat dong hay qua trinh (1am viéc). San phdm c6 thé 1a vat chat hay phi vat chat
(khai ni¢m, ki¢n thiic, két qua cia mot dich vu nao day,...).
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+ Khaéi niém vé chat lugng: (TCVN 5814 : 1994 - ISO 8402 : 1994): Chat luong la tap
hop cdc dac tinh ciia mot san phim c6 lién quan dén kha nang cha san pham do, thoa
man nhiing yéu cdu da néu va nhu cdu tiém 4n.

- He thong tiéu chuin vé quan 1§ chat lugng san pham (ISO - 9000):

+ ISO - 9001 Quan 1y chat lugng san pham thiét k&

+ 180 - 9002 Quan 1y chat lugng trong san xuat

+ 1SO - 9003 Quan Iy chat lugng san phdm dich vu

- Tiéu chuin quén ly chat lugng moi trudmg tu nhieén 1SO - 14000

2.1.2. Mot vai tiéu chudn quéc té khdc

- Mau hgp déng xay dung (HDXD) clia FIDIC (Féderal International Des Ingénieurs
Consells)

- Tiéu chudn vé trich nhiém x4 hoi cta cdc doanh nghiép: SA - 8000 (Standard
Associate), gom ¢6 cdc ndi dung chinh:

+ Tién ¢éng cua ngudi lao dong

+ Gi0 gidc lam viée

+ An toan lao dong

+ Cham séc doi song nguol lao dong

+ Pam bao diéu kién moi trudng ...

2.1.3. Bén canh cdc tiéu chudn quéc t€ nhu dd néu, mot so liéu chudn cua cdc
nudc tién tién (nhw Anh, M3,...) va cia chdu luc ciing dugc ting dung o Viét Nam

- Tiéu chudn Anh vé xay dung (BS - British Standard of Construction).

- Tiéu chudn cla coéng ty tu van phi chinh phd: SMM - 7 vé Dinh mic xdy dung va
Du todn xay dung cho mot khoi lugng do trude 100m? van khuon, 1000kg cot thép,...
(SMM - 7 - The Standard Method of Measurement - tii ban ian 7).

- Tieu chudan AASHTO vé cong nghé 1am duong bo clia hiép hoi lam dudng b
Hoa K¥; Tiéu chuin ASTM vé tiéu chudn thir nghiém vat li¢u, méu thir va chi s6
tieu chuan.

- Ticu chuan chau Au (Furocode) vé dién nudc trong nha, cdnh cira, dudng éng cap
nudc sach dudng kinh 16n chiu dp huc cao ngoai nha,...

2.1.4. Vai tro va téc dung cua TCXD quoc té va cia cde nudce tién tién doi véi cde
hoat déng xay dung tai Viét Nam

Trude hét can ndt dén vai td cha cdc tiéu chuan qudc t€ va TCXD clia céc nude tién
tién doi véi cdc du dn dau tu xay dung (DADTXD) ding nguén von dau tu tryc tiép cua
nudc ngodi (FDI). Chu ddu tu ciia céc DADTXD ndy thuong tin dung cdc TCXD cap
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quéc t€ (ké cad TCXD cla cdc nuée tien tién) va duge Nha nude Viét Nam chap thudn.
Diéu nay ciing dé hiéu vi c4c tiéu chudn trén hoan toan tuong ximg véi trinh do ky thuat
va cong nghé tién tién trén the gidi va phi hop véi du 4n xay dung cua ho. Do dé cac
nha thau xay dung va k§ su xay dung Viét Nam dang lam viéc hoac mudn lam viéc
trong cic DADTXD dung nguén vén FDI phai ti€p can va hoc hoi tir nhilng TCXD tién
ti€n, ¢6 co s& khoa hoc va nhat la da dugc kiém nghiém thyc t€ tai nhiéu noi trén thé
giGi.

Cac TCXD cap quéc & va TCXD cha cdc nudce tién tién (sau day s& goi chung la cic
TCXD tién tién) tdc dong truc ti€p dén hé ‘thdng TCXD va h¢ thdng dinh mic du toan
XDCB cua Viét Nam.

Mot s6 TCXD Viét Nam (do ta chura ¢é diéu kién thi nghiém va kiém nghiém) da lay
nguyén si TCXD ciia nude ngoai, vi du:

- Tiéu chudn [SO - 9597: 1989: phuong phép thir thi gian ninh két clia Ximang.

- Cdc ti¢u chuan cia AASHTO va ASTM vé lam dudng bo.

- H¢ thdng quén 1y chat luong cia ISO: 1SO - 9001: QLCL thiét k¢,

ISO - 9002: QLCL san xuat,
ISO - 9003: QLCL dich vu

Cic ticu chuan tién tién ¢6 tic dong dén cac hoat dong xay dung tai Viét Nam:

- Nhor ¢6 cac DADTXD 16n 4p dung céac TCXD tién ti€n duoc thuc hién tai Viét Nam
nén cdc doanh nghiép xay dung, céc k¥ su trong linh vuc xdy dung di truong thanh
nhiéu, du stic thyc hién cdc DADTXD rit phic tap va ¢é tim ¢ khu vuc, nhu du dn xay
dung nha may thuy dién Son La va nhiéu céng trinh da dang khéc.

- Cic TCXD tien tién cho thdy nhimg cdi moc vé k¥ thuat v cong nghé ma ta cén vuron
t61, cho ta mot nép nghi, cdch lam viéc khoa hoc (viéc gi cling phai ¢6 chudn muc, dé dat
duoc chuin muc ay phai hao phi cic ngudn luc vdi mitc hop Iy xéc dinh). Nhiing cai d6
chinh 1a mot trong nhing dong luc thdc day sy phat trién lanh manh trong cac hoat dong
xdy dung & nudc ta.

§3. HE THONG BINH MUC XAY DUNG CUA VIET NAM

He théng dinh muic chju su tdc dong truc t€p va su khong ché bao trim vé mat k¥ thuat
va cong nghé clia h¢ thong TCXD cta Viét Nam, mit khéc né cang chiu sy tic dong truc
ti€p va manh mé ctia Luat lao dong va chinh séch vé lao dong - tién luong clta Nha nudc.

3.1. Binh mifc du todn xay dung

Dé xem liéu ¢6 "He théng dinh mic dy todn xay dung (BMDTXD) cip quéc &"
khong, ta xét khdi niem PMDTXD: DMDTXD I chi tiéu kinh té& - k¥ thuit (va cong
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nghé) biéu hién hao phi lao dong xa hoi trung binh cin thiét cho 1 don vi tinh cla cong
tac khao sat - thiét ke, xay dung, 1ap dat thiét bi hodc 1 don vi tinh cha két cdu xay dung
phu thudc vao dac diém san pham, céng ngh¢ thyc hién, didu kién thi cong va ca diéu
kién kinh 16 - xd héi ctia mdi nwdc trong ting thoi ky.

Nhu vay khong thé c¢é hé thong DMDTXD cdp quéc té. Chang han mudn xay dung
dudng bo loai | ving déng bing theo tiéu chudn AASHTO va ASTM thi hao phi céc
nguén luc tinh binh quan cho 1km dudng bo nhur trén ¢ mdi nude (vi du nhu & Théi Lan,
Lao va Viét Nam) 14 khdc nhau. Néi céch khéc, ai cling c6 thé lam dugc mot sO san
phim c6é phdm cdp nhu nhau nhung mdi ngudi tuy theo trinh do phat trién va diéu kién
kinh t&€ - xa hoi riéng cia minh ma c6 muc hao phi cc ngudn lyc (vat lieu, nhan cong,
mdy thi cong, tién bac) la khac nhau.

Do d6 hé théng BPMXD néi chung c6 2 cdp: cap qudc gia va cap doanh nghiép. Tu
nam 2004 tr& vé trude con ¢6 Dinh mitc du toin chuyén nganh do mét s6 bo ban hanh.
Tir nam 2003, Bo Xay dung da thong nhat cic loai DMDT dé tham dinh va ban hanh. Tu
thori diém nay, cée loai DMDT méi thuc sy trd thanh mét hé théng diung nghia.

3.1.1. Pinh mitc du todn XD cdp quoc gia hién hanh

a) Dinh mirc vat tu XDCB (Ban hanh kém theo Quyét dinh 22/2001/QD-BXD ngay
4/8/2001). K&t cau tap Pinh mic vat tw XDCB bao gom:

- Phan I: Dinh muc sir dung vat tu (dinh mitc vat ligu cdu thanh 1 BVT san pham)

- Phéan II: Pinh mitc hao hut vat lieu qua cdc khau (trong thi cong; khau gia cong;
trong van chuyén - bao quan).

- Phén phu luc: Trong lugng don vi vat lieu.

b) Dinh miic dy todn - Phin xay dung (ban hanh kém theo Quyét dinh 24/2005/QD-
BXD ngay 29/7/2005). Két cau tap Dinh mic dy todn - Phan xay dung bao gém:

TT Chuong M4 hieu | Nhom céc cong tdc xay dung
t Chuong 1 AA Cong tic chuin bi mat bang xiy dung
2 -1 AB Cong tac dao, dap dit, d4, cat
3 - I AC Cong tac dong coc, €p €ac, nhé coc, khoan 1ac 16 coc nhéi
4 - IV AD Cong tac lam duong
5 -V AE Cong tac xay gach dd
6 - VI AF Cong téc bé tong tai chd
7 - VI AG Cong tac san xudt va lip dung ciu kién bétong diic san
8 - VI AH San xudt, lap dung cdu kién gb
9 - IX Al San xudt, Iap dung cdu kién sat thép
10 - X AK Cong téc lam mdi, [m trén va cdc cong tdc hoan thaén khac
11 - X AL Céc cong tac khic




¢) Pinh miic du todn -

Phén ldp dat (kém theo Quyét dinh 33/2005/QD-BXD ngay

04/10/20035).
| Chuong 1 BA Lap dat he thong dién trong cong trinh
2 - BB Lap dat cdc loai Sng va phu ting
3 - I BC Bio on dudng 6ng, phu tiing va thiét bi
4 - IV BD Khat thdc nuge ngdm

d) Binh muic dir todn - Phan Khao sdt xay dung (kém theo Quyét dinh 28/2005/QD-BXD
ngay 10/8/2005)

1 Chuong I CA Cong tdc dao dit dd bang thi cong

2 - I CB Cong tdc khoan tay

3 - I CcC Cong tac khoan xoay bom rira bing Sng mfu & trén can
4 - IV CD Khoan xoay bom rira bing 6ng mau, dudi nudc |
5 -V CE Khoan guéng xodn ¢6 4y mau & trén can

6 | CF Khoan gudéng xoan cé 14y miu & dudi nude

7 - VII CG Khoan dudmg kinh 16n

8 - VII CH bat 6ng quan tric muc nude ngdm trong hd khoan

9 - IX CK Cong tdc do 1udi khéng ché mat bang

10 - X CL Cong tdc do khong ché d6 cao

11 - XI CM Cong tdc do vé chj tiét ban d6 trén can

12 - Xl CN Cong tic do vé chi tiét ban d dudi nude

13 - XlI CO Cong tac do v& mat cat dia hinh

14 - XV CP Cong tdc thi nghiém trong phong

15 - XV cQ Cong téc thi nghiém ngoai tron

16 - XVI CR Cong tac tham do dia vat ly

17 - XVII CS Cong tdc do vé ban dé dja chat cong trinh

¢) Dinh mic du todn - Duy tri hé théng thodt nudc do thi (ban hanh kém theo Quyét
dinh 37/2005/Qb-BXD ngay 02/11/2005)

Phan I: Thuyét minh va quy dinh ip dung

Phan IT: Dinh mic du todn

1 Chuong 1 TN1 Nao vét bun bang thil cong

2 - TN2 Nao vét bitn bing co gidi

3 - I TN3 Van chuyén bin bang co gidi

4 - IV TN4 Cong tc kiém tra hé théng thoat nudc
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3.1.2. T6 chirc thuc hién va qudn Iy hé thong PMDTXD

Trén thue t€, viéc phan cip lap va quan 1y céc loai DPMDTXD va BMXD cap cO s¢
dugc thyc hién nhu sau:

Céc loai dinh miic du todn (phdn xay dung; phin lip dat thiét bi; phan cong tdc khao
sat xay dung) dugc co quan ¢6 chic nang cha cac Bo lap, trinh Bo Xay dung tham dinh
va ban hanh théng nhat trong c& nuéc. Cham dit tinh trang mét vai Bo cé chiic nang va
thdm quyén l1ap va ban hanh mot s6 DPMDT chuyén sau ciia nganh minh (vi dy nhu, BO
Cong nghiép ¢6 DPMDT vé lap dat thiét bi va bao 6n; Bo Giao thong - Van tai c6 BPMDT
vé xay dung céu, dudng sit, san bay; Bo Nong nghiép va Phat trién nong thon ¢6 PMDT
vé xay dung dé, cong, kénh muong, dap va hd chifa;...).

Pé gidm nhe cdng kénh cho bo may Nha nudc va tang cudng tinh sdt thuc cling nhu
chét luong ndi chung cba céc loai DPMDT (vi huy dong duge tri tué va lao dong cla
nhidu ting lép xi hoi) thi nhiéu nudc trén th€ gidi cho phép cdc cong ty tu van phi chinh
phli dd nang luc thuc hién chiic nang lap cac BMDT va cong bo dé dp dung. Di nhién
cdc cong ty tu van nay phai chiu trach nhiém trude phap luat vé& chat lugng san pham cuia
minh va hanh nghé theo dlng cic quy dinh cha phap luat.

Chi bien ché trong bd may Nha nuéc mot t8 chiic gon nhe dé theo ddi, kiém tra,
hudng din hoat dong cuia cdc cong ty tu van va doi khi (duge Chinh pha uy quyén) dat
hang véi cdc cong ty tr van.

Nhu ta da biét, nhiéu cong ty tu vin dd lap ra cic bo titu chuin xay dung hoic
phuong phap lap DPMDTXD da dugc tin dung & nhiéu nuéc trén thé gidi, vi du nhir t6
chiic tiéu chuin qudc 1€ ISO (soan ra cic tiéu chuan qudc & vé k¥ thudt - cong nghé; vé
quan 1y chidt lugng san phdm); Hiép hoi cua nhing ngudi lam dudng bo Hoa Ky
(AASHTO) lap ra tiéu chudn cong nghé lam dudng bo; Tieu chuan thi nghiém vat liéu
ASTM .... Cic cong ty hoac t8 chdc néu trén déu Ia céc t6 chifc phi chinh pho.

3.1.3. Vai tro va tac dung cta dinh mirc du todn xdy dung

- DMDTXD la co s& dinh luong dé lap ra cdc bo Pon gid XDCB cua tung dia phuong
(Tinh, Thanh phé truc thuée Trung uong) va Pon gi cong trinh (bGCT).

- N6 xdc dinh s& lugng hao phi timg ngu6n luc (vat li¢u, nhan cong, may thi cong) dé ap
gid tinh ra gid ui xay dung, lap dat thiét bi; gid tri khao sat xay dung dé lap dy todn xay
dung cong trinh va 1éng du todn cho mot du dn xay dung (gém nhiéu cong trinh xay dung).

_ PMDTXD lam cin ctt dé tinh chénh léch vat liéu (CLy,) theo quy dinh hién hanh
ctia Viét Nam.

- PMDTXD lam co s& dé chuén bi vi can déi vat tu k¥ thudt cho viéc thuc hién du an
diu tu xay dung: Loai vat liéu ndo; bao nhi¢u mua dugc & trong nudc; loal nao phai nhap
khau;...

- PMDTXD 1a can ¢t dé thim tra, thdm dinh v& mat s6 lugng hao phi cdc ngudn lyc
dé€ dam bao chat lrgng cong trinh theo thiét k& va gép phan chéng tham nhiing, ling phi.
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3.2. Hé thong dinh mitc xay dung cap co s6

Binh murc xay dung (PMXD) 1a mét khai niém chung dé chi cic loai dinh mic cho
cdc hoat dong xay dyng, nhu dinh mic cho cong tac khao sdt xay dung; dinh mitc cho
cong tic xay dung; dinh mitc cho coéng tic lip dit thiét bi. G muc nay chi nham vio
DMXD cap co sd tiic 1a cap doanh nghiép thuc hién céc hoat déng xay dung néu trén.

Dinh mitc xay dung cap co s& do cdc doanh nghiép tir lap ra va quan 1y st dung theo
cac chi dan cua Nha nude vé phuong phép va doanh nghiép phai chiu trdch nhiém trudc
phap luat va trude ngudi lao dong vé cic DMXD ciia minh.

Binh mic xay dung cap co sd c6 thé chia lam 2 loai:

+ Dinh mitc XD cho cic cong viéc hoac két cau dudc thuc hi¢n trong cong xudng.

+ Pinh mitc XD cho cidc cong viec hodc két cau thi cong tai cong trudng.

3.2.1. Mt vai khdi niém

BMXD cap doanh nghiép la loai dinh miic ky thuat, wic 1a dinh mic duoc lap ra trén
¢o su ky thudt va cong nghe cia doanh nghiép minh, tic 1a trén ¢o sd trinh do tay nghé,
trang thiét bi vi trinh d0 quan 1y san xut - kinh doanh clia chinh doanh nghiép. Nhu vay
tht doi véi cing mot cong viée, mbi doanh nghiép cé thé dp dung dinh mitc khdc nhau
sa0 cho bdo dam chat luong cong viéc, ding han dinh vi cé tinh canh tranh.

Nhimg tén goi khdc ctia DMXD cap doanh nghiép:

- Dinh mifc xay dung cap doanh nghiép con duge goi la Dink mitc chi riér, thuat ngir
“chi ti¢t" & day muén dién dat mot pham vi cong viéc nhé dugc chiét ra tir mot pham vi
cong vice 16n hon cla dinh mic du toan (diéu nay c6 lién quan dén hé s6 chuyén déi
hao phi lao dong (K 44) tir DMXD chi ti€t sang dinh muc dy todn).

- Pinh mitc san xudt (hay dinh mic thi cong) duoc goi 1a dinh mic san xudt vi né
ditng d€ t6 chirc va diéu hanh san xudt & 3, doi thi cong xay dung.

3.2.2. Tac dung ciia dinh miic sdn xudt (hay dinh mirc thi cong)

a) Doi véi 16, doi xay dung:

- Dling d€ bé tri nhan luc, thanh todn tién cong

- Cap phat vat liéu cho thi cong

- Tink chi phi sir dung mdy thi céng (theo 6 ca cia timg mdy cu thé)

- D61 v61 cdn bo dicu hanh: dung dinh muc san xudt dé bs tf, didu dong nhan luc;
chudn bi vat li¢u; lap va quan 1y tién dé trén cong trudmg.

b) D61 vdi cdn bo 1am cong viéc ddu thau trong doanh nghiép: Binh mdc san xuat 1a
co s¢ de 1ap gid dy thdu cho timg géi thau.

¢) Dinh mic sdn xuat, dinh muc chi tiét hay dinh mic thi cong ta co so vé ky thuat -
cong nghe va thuc t€ dé 1ap ra Dinh mitc dur todn XD.



Phan hai

LAP DINH MUC KY THUAT XAY DUNG

Chuong 1

NHONG KIEN THUC CO BAN VE
PINH MUC KY THUAT XAY DUNG

§1. KHAI NIEM VE DINH MUC K¥ THUAT VA PHAM VI AP DUNG

1.1. Mitc hao phi cac yéu to san xuat

Céc yéu t6 san xuat con duge hiéu fa cdc nguon luc nhu nhan lye, vat luc, tai lue.
Trong thi cong xay dung, cic yéu (& san xudt cu thé 1a vat liéu xay dung, may méc thi€t
bi xay dung, lac dong.

Mic hao phi cdc yéu 16 san xudt trong xay dyng 12 s& lugng hao phi timg yéu t6 san
xuil dé tao ra mot don vi san pham, chang han hao phi 540 vién gach, 300 lit vira. 14 g1
cong lao dong dé tao ra Im’ (wdng gach day 22cm,. ..

1.2. Binh mue

Dinh mifc 13 mitc duge quy dinh; n6 duge xdc dinh bang cach tinh trung binh tién

1i€n cua nhiéu ngudi san xuat trong mot pham vi xdc dinh (cho timg loai san phdm, trong
tirng doanh nghiép xay dung, tai titng dia phuong).

1.3. Binh mic k¥ thuat xay dung

C6 nhidu phuong phdp Iap ra cde dinh mic xay dung nhu phuong phdp chuyén gia,
phuong phdp théng ké, phuong phédp phan tich - tinh todn, phuong phdp quan sat thuc e
tai hién trudng thi céng.... nhung chat lugng dinh mic xay dung dugc lap theo timg
phuong phdp trén 1a khdc nhau,

Dinh miic k¥ (huat xay dung (DMKTXD) 12 loai dinh miic chi ti€t duge chon lam co
s¢ dé lap ra cac dinh mdc xay dung khic.

PMKTXD la loai dinh mitc dugc 14p ra trén co so:

- Chia quad trinh san xuat ra cdc bo phan (cdc phan )
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- Hop 1y hod san xuét phit hop véi diéu kién k¥ thuat, cong nghé va quy cich chat
lugng san pham.

- Thu thap 56 liéu thyc t€ bing phwong phép thich hop

- Xu 1y 56 liéu va xdc dinh dinh mic xay dung.

Vay "Dinh mitc k¥ thuat xay dung 14 dinh mac chi tiét duge xdc dinh ¢6 ciin cif khoa
hoc, ky thuat va cong nghe trong diéu kién lam viéc binh thudng (dam bdo vé sinh moi
trudng va an toan lao dong)".

1.4. Pham vi 4p dung cia Dinh mic ky thuat xay dung

- PMKTXD dugc dp dung dé 18 chiic va quin 1y san xuat cho cic doanh nghiép xay
dung. Vi du nhu xdc dinh cdc chi phf vé lao dong, mdy xay dung, chi phi vat liéu xay
dung; ding dé lap gid du thdu, khodn sin phim, du trii cidc ngudn luc theo PM ciia
doanh nghi¢p d6i vé6i khéi luong san xudt-kinh doanh.

- DPMKTXD lam co s& d€ 1ap ra cac dinh mitc du todn xay dung

§2. DOI TUGNG CUA PINH MUC KY THUAT XAY DUNG

bé6i trong cia DMK TXD la:

- Khao sit sy hao phi cdc yéu t6 san xust: vat liéu, nhan cong, thoi gian sir dung mdy
xay dung trong qué trinh san xuat

- Phuong phdp t5 chitc sdn xudt vi (8 chiic lao dong tién tién

- Diéu ki¢n 1am viéc (ché lam viéc, diéu kién moi trudng va an toan lao dong) dam
bao dat va vuot dinh mitc gop phén tang nang suat [ao dong xa hoi.

§3. PHUONG PHAP LUAN VA CAC PHUONG PHAP LAP DINH MUC K¥ THUAT
XAY DUNG
Trude khi di vao nghién ciu timg phuong phdp cu thé, c4n thiét phai nam duogc cic co
s0 1y luan vé phuong phép lap DPMKTXD.
3.1. Phuong phap luan lap dinh mire k§ thuat xay dung
Phuong phap luan dugc thé hien ¢ 7 luan diém sau day:
3.1.1. St dung cdc s liéu thuc té ¢6 phé phin

S6 li¢u thuc t& tuy duge thu thap ding cich nhung cling chi phin dnh duge mat trang
thai, mot hién tugng caa sy vat hodic su vige chit chua thé hi¢n deoe quy luat phét trién
khidch quan cla né. K&t qua ciia hoat déng san xuat - kinh doanh do con nguoi thuc hién
trong co ché thi truong cling diing véi nhan xét trén. Khi thu thap théng tin dé lap dinh
muc k¥ thudt ¢6 thé gip cdc truong hop sau:
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a) 6 licu thu duoc phin dnh qua lac quan so v4i thuc trang san xuat.

b) S6 liéu thu duoc qua bi quan do cich nhin hoic quan di€m cia ngudi thu thap
thong tin

¢) $6 liéu thu duoc phan anh st thyc khi lam ding cdc quy trinh, quy pham k¥ thuat.

Trong mot tap hop s6 liéu (thong tin) can phai xi 1§, thuc ra khong thé biét dugc
nhitng s6 liéu nao thugc a, b hodc ¢, khi dy thudng phai nh& dén cong cu todn hoc;
Ngudi ta thudng van dung 1y thuyét twong quan dé xir 1y. Vi du can xdc dinh hao phi lao
dong dé dao 1m* dit nguyén thd (dat dao thi cong chia thanh 9 cdp (cip 1, 2, 3, ... 9),
dat ddo may chia thanh 4 nhém (méi nhém gém vai ba cap):

-batdaomdy: nhémI nhémIl  nhém Il nhém IV

- Cap dat dao (1,2,3) 4,5 6,7 (8,9)

Phéng theo "¢ thuyét chon miu" ngudi ta d& thu duge cdc s6 liu sau: Dao dat cap 2:
4.0 git cong/m’; dat cdp 4: 6,5 git cong/m’; dat cdp 6: 8,0 gi cong/m’; dét cap 8: 12,0
gity cong/m’; dat cap 9: 16,0 giy cong/m™; va xdc dinh ham tuong quan cla dai lugng
trén sé tim dugc "hao phi lao dong binh quéan d¢ dao im’ dit nguyén thé cho timg cap dat”.

3.1.2. Péi tugng dwoc chon dé 1dy 5o liéu ldp ra dinh mitc méi phdi mang tinh chdt
dai dién

Gia st 14y s6 lieu dé lap ra dinh muc lao dong mdi cho doanh nghi¢p xay dung thi
céc 16 nhém tho duge chon phai ¢é tinh chat dai dién vé cdc mat sau:

a) Pai dién vé ning suat lao dong: khong chon nhimg d6i tugng ¢6 nang suét cac nhit
vi nhu theé vo tinh ta roi vao "ché€ do tién luong hit mau” cla chu nghia Taylor; khong
chon doi tuong ma dinh mic cii (cdn phai lap lai) cling khong dat ma phai chon cic do1
tuong ¢é "nang sudt trung binh tién tién" chi khong phai la "trung binh vitng"! Mo td
néi dung xdc dinh cic ddi tugng duge chon theo yéu cau trén nhu sau:

Trong pham vi nghién cu di thu duge tinh hinh thuc hién dinh mic cda cdc to nhu
sau: T 1 dat 105% dinh mitc cii; TS 2 dat 110%; TS 3 dat 95%; TS 4 dat 115%: T 5
dat 90%; Té 6 dat 120%; TS 7 dat 108%; Td 8 dat 100%; Té 9 dat 125%; To 10 dat
130%: Ta ¢é:

- Ning sudt trung binh vitng cua nhiing t6 dat tir 100% dinh mic cii trg lén (loai to 3
VA LG 5):

105+110+115+120+ 108 + 100+125+130

8
+ NS, (udc luong vimng) = iZNSi =
I =y

8
=114,12%
100% 114,12% 122.5% 125% 130%
111/111] i L i .
77777777 | 1 |

NS=114,12% NS =122.3%
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+ NS, (nang suét trung binh ciia nhimg ngudi tién ti€n ¢6 NS > 114,12%)

NS, = 115+120+125+130 —122.5%
4

Nhiing déi wong duge chon dé 14y 6 lieu 1 nhing t8 ¢6 NSLD nim trong khoang
NS, < (NS ctia nhimng déi twong duge chon) < NS,

thtt

Két ludn: 16 4 cd NS = 115% va 16 6 ¢6 NS = 120% dugc chon dé 14y s6 lieu lap dinh
muc lao dong méi.

b) Dai dién vé thoi gian 1am viec

Hoat dong xay lip dién ra tai cong trudng nén chiu tic dong truc ti€p cha thai tiet
nhat la vé mua he va mia dong neén s li¢u dutge 1dy d¢ lap dinh mitc méi phai phan dnh
dugc ket qua lao dong & cdc mia trong nim, hon nia phai c6 s6 lieu dai dién cha cdc

ngay lam viéc trong tudn: cdc ca lam viEC trong ngay.
¢) Dai di¢n vé khong gian 1am viéc

Khong gian nhé hep nhat phai ké dén d¢ cao (hoac dé sau) lam viée, thudng 1ay do cao <
4m lam chudn, néu Iam viée & do cao > 4m thi phai xem xét dé diéu chinh dinh mic cho
hop 1y. Ben canh d6 con phai xét dén khong gian rong 16n hon nhu viing mién khdc nhau cé
thé dinh muc hao phi cac nguon lyc s& khic nhau do thdi tiét, dia hinh va ca tdp quan cua
timg dia phuong nifa (mién Trung, Nam, Bac; mién ndi, mién xuoi, do thi, nong thon).

3.1.3. Khdo sdt cdc qud trinh sdn xudt (QTSX) theo cdch chia chitng ra thanh cdc
phdn ik, vic 13 chia 1 QTSX thanh céc bo phan nham loai bo cdc dong tdc thira, hop ly
hod cédc thao tic d€ ngudi lao dong thudn thuc tay nghé va tinh théng cong nghe.

Vé mat dp dung céc dinh mic dé t8 chic va quan 1y san xudt thi cdch phan chia céac
QTSX nhu trén ¢6 nhiéu tién lgi: dé dang ndm dugc khau san xudt nio con yéu can phai
hoan thién cdi gi va cin phai diéu chinh bé sung dinh mic thé nao. Mdi mot phan ur ¢
mot "tieu chudn dinh mic" wong ing. Néu phan ti nio cé thay doi thi chi cin sira déi
“tieu chuan dinh mdc" chia phan ay la c6 ngay dinh mitc méi. Cach lam nay rat pha
hop vdi cdc hoat dong xay lap vén dugc x€p vao loai "san xuat khéng én dinh".

3.1.4. Sut dung cong thiic tinh s6 trung binh thich hop

Yéu cau clia luan diém nay [a chon ra duge mot cong thic tinh tri s6 dinh mitc sat

hop; boi vi ban than cic dinh mic [a nhiing s6 trung binh.

Ta hiy xem xét cdc $6 trung binh thudng dung:
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a) Céng thitc tinh 6" trung binh don gidn:

iz—l—Zx-,i=1,2,...,n (a)
N5
trong dé:

x; - cdc gid tri cha dai lugng ngdu nhién thu duoc trong 1an quan trac 1;

n - s& quan trac da thuc hién.

Cong thitc (a) duge goi 12 cong thiic trung binh s& 16n tic 13 n cang 16n thi két qua
cang dang tin ciy (n — ).

Cong tac dinh mitc thudng chi quan tric cc d6i tugng chimg 5 + 10 lan nén khong
thé ddp tng duoc yéu cau clia cong thitc nay. Do dé kién nghi khong diing cong thic (a)
dé tinh cic tri s6 dinh mitc lao dong hoiic hao phi thoi gian sir dung mdy xay dung.

b) Céng tintc "binh qudn gia quyén”

inqi

X =4 yi=1,2,3, ..,n (b)

Z‘Ji
i=1

trong do:

q; - quyén s (hay trong so)

X, - luong bién (bi€n s0)

Nhiéu phép tinh binh quan trong kinh t& yéu cdu phai tinh theo cong thitc (b) nay;
Riéng cong tic dinh mic khi con nguoi chi dong chon cdach Idy s6 liéu va tinh tri s6
dinh mite thi kién nghi khoéng diing cong thic (b) néu trén. Vi rang cong thitc "binh quan’
gia quyén" thuc chat la cong thic xdc dinh "k¥ vong toan” clia mét dai lugng ngéu nhien
X nao d6 theo Iy thuyét xdc sudt. Ky vong toin ( X ) duoc xdc dinh:

—_ n . n
X =Y X;p, v6idi¢ukién > p, =1
i il

Trong dé: X, 12 gia tri ngiu nhién nhan dugc véi xdc sudt p; tuong tng. Can nhac lai
ring "xdc suit" clia mot hién tugng hoac mot bién & ... 1a s xudt hién ciia ching ey thugc
vao sievan dong ciia chinh si viée hodc s vat ma khong theo y mudn ciia con ngior.

Dé minh hoa cho ki€n nghi trén, ta xét vi du sau day: C6 4 ddi tuong duge chon lam
miu quan sat. Viéc quan sat lay s6 liéu thudng do nhiéu ngudi thuc hién theo nhi¢u dot.
Dé don gian, ¢ day néu ra s liéu quan tric clia 2 ngudi:

- Két qua quan tric ciia ngudi thit nhat (goi 14 trudng hop 1)
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Bang 1.1. Két qua quan tric 4 d6i tugng ciia ngudi thit nhat (dot 1)

_ Mbi déi tugng tuong tng 1 14n quan tric
TT Nét dung

bT 1 br2 BT 3 bT 4

(1) (2) (3) (4) (5) (6)

I |Hao phi "thdi gian lao dong” cho 1 don vi 2,00 2,20 2,50 3.0

san pham (t,) (g¢/DVT)

2 |Thoi gian quan tric T, (gid) 80 60 40 20

3 |84 san phdm thu dugc P, (binh quan) 40 2727 16 6,67

- K€t qui quan tric cha ngudi thi hai (truding hop 2)

Bing 1.2. Két qué quan tréc cta ngudi thit hai (dot 2)

‘ Maéi d6i twong tuong ting 1 ldn quan tric
TT Noi dung

bT I bT?2 bT3 bT4

(1) (2) (3) (4) (5) (6)
I |Hao phi "théi gian lac déng" (hao phf lao 2,00 2.20 2,50 3,00

dong) cho 1 BVSPt, (gc/DVT)

2 |Thdi gian quan trac T, (gid) 20 40 60 80

3 | S8 san pham thu duge P; (binh quan) 10 18,18 24 26,67

- Vay hao phi lao déng trung binh ctia 4 d6i tuong tink cho 1 don vi san pham la:
4

1.0
P 80160440420
L 40+27,27+1616,67

+ Truong hop 1: 1, = =2,2237gc/DVSP

4
2L,
+ Trudng hop 2: T, = &=L 20+40+60+80

_ —2.5365 0c/DVSP
4 10 418,18+ 24 + 26,67 gc/b

*Nhdn xét:

I. Néu thoi gian quan tric (T,) d6i véi déi tuong nio tau hon thi nang suit lao dong sé
thien vé doi tugng dy (luu ¥ rang t,. p, = T,). Trudng hop 2 do quan tric lau nhat doi véi
DT 4 (T, = 80 gi®) nén c6 t, (= 2,5365) > (= 2.2237); sai lech gita Lva 1 1a
2.5365-2,2237

2,2237

2. Chi khi T =T, = .. = T} thi cong thic "binh quan gia quyen” tinh ¢ mdi nhu nhau.

<[00 = 14%
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c) Céng tdc dinh mite kién nghi ding céng thicc "binh qudn dang diéu hog"”

t =

- ,i=1,2,...,n (©)
Thiét lap cong thitc (c) nhu sau:
O 1an quan trac 1, thu duge s6 san phdm la p, hao phi lao dong 1a T, ta ¢ nang sudt

binh quan §, = %- (sdn pham / gid cong)
]

Tuong ty d6i véildn 2,6 5, =22 (san phdm / gids cong)
2

Véi lan i, ¢6 =0
T,

I

(sdn pham / gi&y cong)

_5t5+

Cuoi cung 1a 5 (san pham / gid cong)
o,

~ﬂl

Ung dung céng thitc co ban (thé hién m&i quan hé ty l& nghich gifta nang suét lao
dong tinh theo hao phi lao dong va theo san phim):

t==- (1.1)

Kiém nghiém cong thiic (c) d6i véi cde s6 liéu cho trong bang 1.1 va 1.2, ta thay:

_ 4
= 2,38 ge/DVSP
"T 90 3727 166,67 e/
80 60 40 20
_ 4
b =15 - 2,38 ge/DVSP

101818 24 26,67
207 40 60 80
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Cudi clng ta co6: T = ,i=1,2,..,n (1.2)

Két lugn: Cong thitc (1.2) (binh quéan dang diéu hod) da khéc phuc dugc sy sai khic
ket qua do thot gian quan tric kéo dai hay rit ngan do y muén cha quan cla ngudi 14y
s6 lidu.

3.1.5. Khi ldp dinh mitc méi cén phdi xem xét moi lién hé tuong quan giia cdc
cong viéc nhdm bdo ddm tinh khoa hoc va cong bing

Yeéu cdu cita luan diém nay la: nhiing cong viéc khé hon, phic tap hon, nang nhoc
hon phai duoc ddnh gid cao hon; nang sudt fam thi cong khong thé bang hoac cao han
lam bang may. Tuy vay ciing khong phai don gidn khi mot pham vi cong viée ¢ dén
hang chuc hoac hang tram dinh muc kh4c nhau.

C6 hai mic d6 thuc hién yéu cdu cia luan di€m nay:

- Thi nhét: Thue hién viée so sdnh don gidn thong qua cong viée va san phim cu thé.

- Tht hai: Ap dung 1y thuyét tuong quan dya trén $6 liu vé luong tiéu hao cdc ngudén
luc dé rit ra quy luat va mice do. ..

3.1.6. Su thong nhdt (phit hop) giita diéu kién tiéu chudn va tri 56 dinh mirc

San xudt mot loai san phdm hoac thyc hién mét cong viéc trong mot diéu kién nhat
dinh thi ¢6 mot dinh miic tuong ting phi hop; néi cach khic: diéu kién sin xuat thay doi
{cong cu hodc may moc thiét bi, d6i tuong lao dong, trinh do tay nghé: diéu kién an toan
va 16 chiic lao dong) thi dinh miic ciing phai thay déi tuong xitng. Chang han, xay tudng
22cm bang gach chi dic tiéu chudn, tudng cao < 4m so véi san hoac nén, ¢6 dinh mifc lao
dong DM, = 14 gigcong/m” xay. Néu xay bang gach dic khong tieu chudn (ching han ¢

kich thudc 5,5x9,5x21cm) ciing véi cdc diéu kién trén thi DM, = 15 gity cong/m” xay.

Ci hai trudng hop trén néu tudng cao hon 4m thi khong nhitng DM, phéi dugc tang
ma con duge tinh thém gido xay (vat liéu lam gido va cong bic, d gido).

3.1.7. Tinh chdt phdp Iy va bt buéc ciia dinh mirc

Céc dinh mic duoc 1ap khéng vi pham phép ludt va ban hinh theo thim quyén thi
mol ngudi trong pham vi hiéu lyc cta timg loai dinh mic phai c¢é nghia vy thuc hién.
Mucn the thi nguoi ban hanh va ngudi thye hién phai bio dam cdc yéu cdu sau:

- Vigc 1ap va ban hanh cdc dinh miic phéi cé co s& khoa hoc v& sdt thuc. Trude khi
ban hanh, ngudi lao dong phai duge thio luan, dp dung thir va gép ¥ ba sung, sira déi.
Pinh muc di ban hanh khong dioc iy tién sita déi ké ca chu doanh nghiép va dai di¢n
ngudi lao dong.

20



- Trong pham vi hiéu luc clia cdc dinh miic, moi nguoi phai thuc hién nghiém chinh;
tang nang suit thi dugc hudng lgi ich theo quy dinh clia doanh nghi¢p xay dung, khong
dat dugc dinh mic do nguyén nhan chii quan cha minh thi phai chiu thua thiét nhu
nhimg gi da cam két trong hop dong.

3.2. Cac phuong phap thuong ding trong dinh mirc xay dung

3.2.1. Phuong phdp phdn tich - tinh todn thudn tuy

Phuong phép nay chi hodn toan (thudn tuy) dua vao cdc tai hi¢u goc luu trit duge dé
nghién ciru, phan tich réi tinh ra dinh mic. Thuc hién phuong phap nay theo 3 budc:

- Buge 1: Nghién citu, phan tich i liéu gée, nhu: thi€t k& ban v€ thi cong, phuong in
k¢ thuat vi t6 chitc thi cong; cdc tai lieu vé slr dung mdy; quy cach va chat lugng vét
liéu,... Cic bien phdp an toan va vé sinh moi trudng (thudng thé hién & tong tién dg va
téng mat bang thi cong).

Bu6c nay nhim lua chon cong nghé san xuét hop ly phit hop v6i QTSX dang can lap
dinh muc.

- Buoe 2: Thiét k€ thanh phdn co cau clia QTSX, tic 12 chia QTSX thanh céc phén tr
¢6 céc hinh thic san phdm tuong ng vi quy dinh cdc diéu kién tiéu chudn: ché lam
viéc; loai cong cu, thiét bi; quy cdch va chét luong cla doi tuong lao dong; chat luong
clia san phim yéu cdu; thanh phan 16 the; trinh ty cong nghe;...

_ Buoe 3: Tinh cée tri s6 dinh muc va trinh bay thanh tai liéu dé sir dung. Can nhén
manh ring mdi loai dinh mic cé hinh thic trinh bay khic nhau. Dol véi dinh mitc ky
thuat (dinh mifc san xuét) thi:

+ Pinh miic lao dong dugce trinh bay dang:

DM, (tinh bing git cong, 1am trdn dén 2 56 1¢)
DGy (tinh béng tién, lam tron dén 2 s6 18); ¢6 thé hiéu DGy 12 dinh mic tién cong

+ Dinh miic thoi gian sir dung mdy ¢é dang:

DMy, (tinh bang gid mdy, lam tron dén 2 56 1)
DGgpy (linh bang tién, 1am trdn dén 2 s6 1¢); c6 thé hiéu DGy 12 dinh midc
chi phi SDM

+ Dinh mic hao phi vat li¢u toan phén tinh cho 1 DVSP:

DM, gém: - DM tinh theo 6 luong vat lieu/DVSP xay dung
- DM, tinh theo % so v6i DM

3.2.2. Lap dinh mirc k¥ thudt bing phuong phdp quan sdi thuc t€ tai hién truong

xdy lap

Noi dung va trinh tu ciia phuong phip nay gdm 5 ndi dung chinh nhu sau:
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3.2.2.{. Céng téc chudn bi: Thanh lap 16, nhém nghién citu; chuén bi dung cu, thiét
bl chuyén moén; bdi dudng nghiép vu.

3.2.2.2. Quan sdi thu thdp s6 liéu:

- Trude khi bat tay vao viéc quan sét 1dy s6 lieu phai xdc dinh trude cdn phai thuc
hién bao nhiéu quan tric va thdi gian quan sét du ki€n la bao nhiéu.

- Chon doi tugng quan sat; chia QTSX thanh cdc phan tir.

- Lua chon phuong phdp thu lugm thong tin thich hop (c6 cac phuong phép thudng
dung la: phuong phdp chup anh - CA; phuong phip bdm gi - BG; phuong phéap chup

anh ngay lam viéc - CANLV; phuong phdp quan sit da thai diém - QSPTE; phuong
phdap mo phong).

3.2.2.3. Xit Iy thong tin thu duoc qua cdc ldn quan trdc.
3.2.24. Tinh dinh mitc va trinh bay thanh tai liéu dé ép dung

3.22.5 Ap dung tiut, stta dot b sung, ban hanh dinh mutc trong pham vi dige phép.
Lap dinh mdc ky thuat bing phiong phdp quan st thie 16 s8 dugc nghién ciru ky &
phan sau.

3.2.3. Phuong phdp chuyén gia va phuong phdp thong ké
3.2.3.1. Phutong phdp chuyén gia

Lap dinh miic theo phuong phip chuyeén gia la dua han vao kinh nghiém cla chuyén
gia dé dinh ra dinh mitc méi. Chuyén gia néi & day la nhitng ngudi c6 thé 6 hoc vin cao
va chuyén mon gidi vé mot vai linh vue nio diy; chuyén gia cling c6 thé chi 14 tho lau
nam. lanh nghé vé mot chuyén mén nhat dinh.

Do d6 chat tuong ca dinh mic k¥ thuat duoc 1ap ra theo phuong phédp nay phu thude
vao trinh do va kinh nghi¢m cla chuyén gia. Chi nén ap dung phuong phdp nay dé lap
BMKT cho nhimg cong viéc, nhiing hang muc xay dung ma ta chua timg 1am hoac méi
¢6 ¢ Viet Nam. Mit khéc nhimg kinh nghiém dugc cho la 16t ¢ thoi k¥ trudc thi hién tai
c6 the di 151 thoi.

3.2.3.2. Phuong phdp théng ké

Phuong phdp nay thuong dugc ding phéi hop véi phuong phdp chuyén gia. Lic ddu
dp dung cdc DMKT theo phuong phip chuyén gia dé 16 chite, quan 1¥ san xuét vi lap
k€ hoach ti¢n do. Trong qui trinh thuc hién, ngudt ta thong ké hao phi cac nguén luc,
thdi gian va san pham dat dugc r6i rut ra céc chi tieu, cdc hé s6 d€ didu chinh, bé sung
cac dinh mac di dung. Cit lam nhu thé, ting budc hoan thién duoe cic DPMKT cia
chuyén gia.
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3.2.3.3. Su phdi hop: Ngudi ta thudng ding két hgp phuong phdp thong ké véi
phuong phap chuyén gia (phuong phdp kinh nghi¢m) goi chung la "phuong phap
thong ké - kinh nghiém".

Nhan xét: Khong nén ding phuong phdp "théng keé - Kinh nghiém" mot cach rong réi .
ma chi nén ap dung doi véi céc cong viec con méi mé & Viét Nam. Boi vi ngoai nhiing
nhugc diém clia phuong phip kinh nghiém dé néi & trén, ban than cdc s6 licu thong ké
nhiu khi cdn chia dung nhimg thong tin gia hodc thi€u trung thyc vi nhing ly do
khdc nhau.

3.2.4. Phuong phdp hén hop

Phuong phap hén hop 1a cich sit dung phéi hop mot vai phuong phap lap dinh muc
v&i nhau nhim han ché nhiing diém yé&u clia phuong phdp nay va phét huy mét manh cua
phuong phdp kia, chang han nhu phuong phép "thong ké - kinh nghiém” da néi & rén.

Thudng dung cdc cdch két hop saw:

a) Phéi hop gifta phuong phap phéan tich - tinh todn (goi ngin gon la phuong phap
tinh) v&i phuong phédp quan sat thuc t€ tai hi¢n trudng (goi tit 12 phuong phdp quan sét)
dé lap dinh mitc vat licu (BMy, ). Trong dé:

- Phitong phdp tinh dé xdc dinh DM

- Phuong phdp quan sdt dé xic dinh DMy,

b) Phéi hop 3 phuong phap dé lap DMy, nhu xdc dinh dinh mic cap phoi cho Im’
bétdng woi:

- Dung phuong phap thi nghiém dé xdc dinh cdc tinh chat co ly cla vat liéu

- Ding phuong phép tinh dé xdc dinh ty 1¢ cdp phdi cic thanh phan tao thanh Im’
bétong tuoi

- Ding phuong phap quan st dé xic dinh dinh mic hao hut khau thi cong.
Tém lai, cong thiic phai hop nay duge miéu ta la:
(Phuo*ng phép) .\ (Phu’o’ng phép] . [Phumg phap ]
thi nghiém tinh cdp phéi quan sét thuc t€
bMy, = DM+ DMy
¢) Cach phdi hop céc phuong phap thu lugm thong tin:

(Phuong phép thu so liéu (Phuong phdap thu s6 liéu chinh x4c theo yéu ciu
chinh xdc dén timg phdn tit, . bao trum trong thoi gian san xudt va dai dién cho
timg chi tiét) nghé nghiép hoac loai san pham xay dung)
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- Cédc phuong phdp CA - Phuong phdp CANLV
- Céc phuong phdp BG ~ + - Phuong phap QSDTD
- Phuong phap MTM (*) - Phuong phdp mé phong

(*) MTM: The Method Time of Measurement, I mat phicong phap do thot hiong voi de chink
xdc rdt cqo.

3.3. Trinh ty thuc hién phuong phap quan sét va cic phuong phap quan sat thu
luom 56 liéu fap dinh mie k¥ thuat méi

Trinh ty thyc hién phuong phép quan sat

3.3.1. Giai doan chudn bi

Bao goém cdc viéc sau:

3.3.1.1. Bién ché 10 nhém: gom wr 3 dén 5 ngudi, trong d6 ¢6 1 k¥ sur lam nhoém trudng.

3.3.1.2. Trang bi cho nhém: Camera (néu ¢6 thé); mdy anh; déng hé bam gi0; biéu

mau chuyén ding nhu: phiéu chup anh d6 thi, phi€u chup anh két hop, phi€u chup anh

s0. phi€u bam gi¥ chon loc, phicu QSDTD, phi€u quan st hao phi vat lieu, phiéu dac
tinh,.

3.3.1.3. Hudn luyén nghiép vu:

- Ky thuat "chup anh", bam gig, phigu dic tinh va thu lugm théng tin (s& nghién citu
k¥ & phin sau)

- Nghién citu phuong phap tinh dinh mitc lao dong

- Xdc dinh 56 luong cdc quan tric va thdi gian khao st

a) Tai muc ndy duoc trinh bay "Phicong phdp tink" dinh muc lao dong. Phitong phdp
tinh duoc the hién & 2 hé s6: Hé s6 chuyén don vi va hé 56 co cau.

+ H¢ 6 chuyén don vi:

bat vin dé: Khi khao sat 14y s& lieu dé 1ap dinh mic méi, ngudi ta quan tric tng
phéan tr cha QTSX nhung khi trinh bay dinh mic dé sir dung thi phai ghi hao phi lao
dong cho 1 BVT cilia qud trinh téng hop; (mi) néi chung thi don vi tinh sdn pham cta
timg phén ti khdc v6i don vi tinh clla QTSX téng hop. Vay 1am thé nao dé chuyén hao
phi [ao dong cia timg phén tlr vao dinh mic lao dong chung cho 1 DVT clia qud trinh
tong hop? Van dé nay duoc giai quyet bang "hé s6 chuyén don vi'

* Dinh nghia: H¢ s6"chuyén don vi 1a s6 lugng sén pham phin tir {ciing ¢6 thé [a s6
lugng sdn phdm ctia QTSX don gin) tinh d8 dau cho | DVT ctia QTSX ong hop.

Vidy: DE thuc hién 1 géi cong viec la mot sin dé xe bang bétong nhua c6 dién tich
10m x 50m = 500m” ngudi ta phai thuc hién cac phan viée sau:
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| - Xdc dinh kich thudc va dinh vi cdce vi tri cin thi€t cho san dé xe, hao phi lao dong
T, = 40 ngudi phiit/ san dé xe.

2 - Dao dit méng thi cong 225m® dét nguyén thd, T, = 6,5 gidy cong/m” DNT

3 - Pé va dam dat cdp phoi bing may, lao dong thi cong hé trg va hoan thi¢n céc 16p
cip phoi theo thiét k& 200m’, T; = 1,5 gio cong/m’

4 - Rai béetong nhya bing mdy, ddy Scm; lao dgng thi cong hé tr¢g hoan thién
T, = 0,50 gid cong / m* bétong nhua.

Héi hao phi lao déng dé 1am dugc 1m? san nhua 13 bao nhiéu?

Bai gidi:

- Trudc hét cdn xic dinh cac hé s6 chuyén don vi:

- ﬁ : T, = 40 ngudi phit = 0,67 gics cong/san dé xc
225 ,, , o
K, =<5g = 0-45 DN/’ san); T, = 6,5 gids cong/m” DNT
200 1,3 o A gm <
K;= % =0,40 (m*/m” san), T, =1,5 gio cong/m" dat cap phoi
K,=1; T, = 0,5 gi& cong/m* bétong nhua.

- Hao phi lao dong dé tam duge 1m’ san bétong nhua la:
H=K, T, +K, T, + Ky T; + K, T,
= 1/500x0,67 + 0,45%6,5 + 0,4x1,5 + 1x0,5 = 4,0263 = 4,03 gi0 cong/m’ san.

+ Heé s0 co cau:

* Pat vin dé: San pham xay dung rat da dang va phong phi, néu maéi loai san pham
lai ¢6 mot dinh mc riéng thi s6 lugng dinh mic 1 qua 16n gay khé khan cho viéc tra
ctfu va tinh toan Khi ap dung. Do d6 ngudi ta ghép mot s6 sdn pham chi khdc nhau chit
it (mot s& bién loai san phim) vao mot loai dé str dung chung mét dinh mic. Khi quan
tric 14y s6 liéu d€ 1ap dinh mic phai thu s& liéu cia timg bi€n loai san pham, con khi dp
dung vao viéc 16 chitc va quan Ly san xuat thi phai 1ay dinh mic chung dugc cong bé.
Lamn thé nio dé tinh dinh mic chung tir céc bién loai san phdm? Vin dé nay duoge piai
quyét bang hé s6 co cau.

* Dinh nghia: Hé s¢ co cdu phan dnh ty 1€ co ciu cha timg bién loai san phdm tham
gia vio dinh miic chung vé hao phi timg nguon lyc.
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Vi di: Thi cong méng bétong cot thép chia mot hang muc xay dung cén lap dung
8500 kg thép tron cdc loai, trong dé:

Thép cudn d < 10mm: 2000 kg; T, =11 gio cong/100 kg
Thép d < 18 mm: 4000 kg; T, = 8 gitr cong/100 kg
Thép d > 18 mm: 2500 kg; T; = 6 gi¢ cong/100 kg

Hoi hao phi lao dong dé 14p dung 100kg thép tron céc loai [a bao nhicu?
Bdai giai:

- Trudce het tinh hé s§ co cav cha timg loai thép:

1- Thép cudén d <10mm: K, =§g—g:0,235; T, =11 gid cong/100kg
2- Thépd < 18mm: K, = 4000 =0,47; T, = 8 git cong/100kg
8500
. 2500 s
3-Thépd > 18mm: K, = 3500 =0,295; T, =6 gidy cong/100kg

- Tinh hao phi lao dong d¢ 1ap dat 100kg thép tron cac loai duémg kinh:
Trudc hét can ki€m tra diéu kién > K, phai bang 1?
=

Vi s& ap dung cong thic tinh ky vong todn cha dai lugng ngau nhien T, i=1,2 ... n

c6 dang: szTiKi; Trong d6 K, 12 xédc suat dé nhan duoc gia tri T, v6i diéu kién

i=1]

> K, phai bang 1.

=1

Néu 3 K, # 1 thi phai diéu chinh cdc K; sao cho dam bao diéu Kién trén.

i=1
Tacé 3 K, =0,235+0,47 + 0,295 = | dat yéu cau.
1=1
Hao phi lao dong binh quan d¢ lip dat 100kg thép tron céc loai 13:
H=11x 0,235 + 8 x 0,47 + 6 x 0,295 = 8,115 gi cong/100kg
b) Xdc dinh s6 lugng cdc quan tric cdn thiél va thoi gian khio sat
Khao sdt mét qué trinh ngdu nhién (cic qud trinh thi cong xay, lap dugc coi la cic

qud trinh ngau nhién) gém n phén to, thudng s6 n 1 rat 16n nén ngudi ta hay chon ra
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mot mau ¢6 N phdn tit véi N<< n dé khao sat, vira tiét kiém cong sic vira dam bao duge
tinh chinh xdc cn thiét. Do dé trude khi bat tay vao viéc khao sdt can phai x4c dinh
duoc s 1an quan tric N (s6 N duge goi 12 kich thuée méu) va can bao nhiéu thoi gian dé
thuc hién viéc do.

Bing két qua khao sit theo phuong phdp néu trén, ngudi ta da rit ra ket qua so lan
quan tric can thiét (xem bang 1.3 va bang 1.4).

Bang 1.3: Xic dinh s6 14n quan sdt can thiét (dugc hi€u nhu la kich thude mau - N)

S6 bién loai 56 14n quan sdt can thiét (N)
citamot | Nhan t6 anh hudng | Nhan 16 anh huéng Ghi chi
QTSX dién ta bang 16 | biéu dién bing s6

(1} (2) (3) (4)

=2 45 3 -0 cling mot cot, QTSX nao ¢ y nghia
3 5-6 324 kinh t¢ 16n hon thi ldy sd & bén phai.
4 6-7 445 - Néju QT‘SX ¢6 nhan t,é é\nh hurdng bén'g

161 + bang s6 thi so tdn quan sat 13y

4 7-8 5+6 theo ¢dt (2)

Néu QTSX dugc khio sat 1a qud trinh chu k¥ thi sau khi xdc dinh dugc s6 lan khio
sat theo bang 1.3 con phdi xdc dinh xem méi 1in khao sit can phai thu s6 li¢u (quan
trac) bao nhiéu chu ky (xem bang 1.4) (khdi niém QTSX chu ky xem ¢ 1.2.2).

Bang 1.4: Xac dinh s6 quan tric can thiét trong méi lan khao sét

Do dai trung binh cua 1 phan 1 : 5 5 10 10
chu k¥ (phat) < < < < g
50 chu ky cfm phfn ql:lan trac 2 15 10 7 5
trong moi Ian khao sat

3.3.2. Giéi thiéu cdc phuwong phdp quan sdt thu thdp so liéu

* Tén céc phuong phdp quan sdt thu 36 liéu quan trdc va pham vi sit dung plit hop

Cé nhiing cich phan loai cdc phuong phdp quan tric va sap xép theo nhiing tieu
chi khdc nhau: Thit nhat theo tén goi hay cach thic ghi chép (chup anh, bam gio...);
Tht hai: theo muc dich, yéu cau clia viéc 1ay s6 licu. G muc nay, cdc phuong phap quan
tric dugc sip xEp theo cdch thi hai.

Xual phét tir muc dich yéu cdu clia viéc thu thap thong tin dé lap dinh mic méi can 2
loai thong tin ¢é muc dich, yéu ciu khdc nhau. Cu thé Ia:
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Nhém A gom cdc thong tin yéu cdu st thuc va chinh xdc dén timg chi tiét san
phdm, dén timg thao tic dé xic dinh thdi gian tic nghiép (T,,), thdi gian thuc hién cac
thao tde chia mdy xay dung hodc xdc dinh s& luong vat lieu c4u thanh san pham. Céc tiéu
chuan dinh muic loai nay yéu cdu thé hién bing s6 tuyét d6i véi do chinh x4c cao.

Nhém B gém cdc théng tin ma tinh chinh xédc va st thuc ctia né khong yéu cau theo
sdt tung cht ti€l, tmg san phdm ma dodi héi tinh dai dién cho timg loai san phdm, cho
timg nghé trong suét thdi gian ca lam viéc va suét ca thoi gian xay dung cong trinh.
Thong tin loai nay ciing phai phin dnh duge diéu kién tu nhién (dia hinh, thi tiét) cta
dia phuong dat cong trinh xay dung.

a) D¢ thu thap cdc thong tin thuoc nhém A, thudng ding cic phuong phép quan sat sau;
+ Phurong phép chup anh:

- Chup anh d6 thi (CADT)

- Chup anh ghi s¢ (CAS)

- Chup 4nh diing dé thi ket hop ghi s6 (CAKH)

+ Phuong phap bam gid

- Bam gid lién tuc (BGLT)

- Bam gi® chon loc (BGCL)

b) Cic phuong phip quan sdt thudmg diing dé thu lugm théng tin thudc nhém B:
+ Phuong phép chup anh ngay lam viéc (ca lam viéc) (CANLYV - CACLYV)

+ Phuong phdp quan st da thoi diém (QSDTD)

+ Phuong phdp mo phong.
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Chuong 11

CAC PHUONG PHAP THU LUGM THONG TIN

PpE LAP PINH MUC MOI

A. CAC PHUONG PHAP THUONG PUGC DUNG PE THU THAP THONG
TIN THUOC NHOM A

§1. CAC PHUONG PHAP CHUP ANH

Khai niém chup anh: Thuat ngit "chup anh" dung & day la bang cdch nao d6 nguoi ta
ghi chép dugc nguyén si va khach quan moi dién bién xay ra ctia mot QTSX nao do
trong mot khoang thoi gian can thiét.

1.1. Phuong phap chup anh dung do thi (CADT)

a) Hinh 2.1. Mdu phiéu CAPT va cdch ghi s6'liéu (cdch chup dnh bang do thi)

Té dinh mic:  {Tén DNXD: Ngay QS: {Lan QS:| Tos6 | CADT
Lé Van A Tén cong trinh XD: 20/01/04 1 2
Ten QTSX: Han két cau thép ngoai cong truong dung may han hé quang, 2 thg thuc hién (1b4, 1b2)
So HPLD | San
hi€u|  Ten phan tir (nguoi.| pham | Ghj chyg
phan ” - 0 s phut) | phan
, 5 10 15 25 30 0 45 5 )
t b Ol 12 3l A s TAAD el i
(1) (2) (3) " 4) (5 6)
! 1T | T 1
1 |Ga giir cdc chi | ‘A FHH|II [T s tho 4/7
tiét cAn han B ¢H | L 35 lphu 2/7
2 |Han ho quang,| A Ll 47 | 5md |l1thg4/7
que han co -
thuéc boc B
3 |Kiémtraméi | A m 8 2lan
han B
4 |G xi han A , Il
B || 23 ] 3me
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+ Ciu tao phi€u CADT (hinh 2.1)

- Cac dong trén cing: ghi cdc thong tin ¢6 tinh chat tha tuc (ding ky, khai bdo) v
can ghi 16 tén QTSX dugc quan sdt, s6 thg (bac thg) thuc hien.

- Cic khuong ding dé ghi s6 liéu (s6 tho va thoi gian thyc hién timg phéan viéc). Méj
phéan tr cong viéc chiém 1 khuong; méi khuéng chia ra nhidu nhat 13 3 dong; mdi dong
danh dé quan s4t riéng cho timg thg va méi thg chiém | dong & vi tri ¢6 dinh trong phiéu
CADT cla timg lan quan sit.

+ Cdc c6t cha phi€u CADT:

- Cot 1: ghi s6 thit tu va thudmg chon 1am "s6 hiéu phan tir"

- COt 2: ghi tén cha phdn tir (trude khi quan sdt, QTSX da duoc chia ra cic phdn tir)

- Cot 3: 14 cot 16n nhat trong phi€u CADT va duoc chia ra thanh 60 cOt nho, chiéu
rong moi cot nhé tng véi do dai 1 phit. Vay cot 3 ung véi thoi gian 1gio. DE dinh vi
nhanh céc thoi diém, tai cc cot img vdi 3, 10, 15,..., 55 phit ké céc vach ding dam.

- Cot 4: ght hao phi lao dong (tinh bang ngudi.phit) cia ting nguoi tham gia timg
phéan viéc trong ting gis.

- Cot 5: ghi san phadm phan tir lam dugc trong timg gid.

- Cot 6: ghi chi.

b} Khd ndng thu thap thong tin va do chinh xdc ghi 56 lidu

+ Kha nang thu thap théng tin: Do cau tao ciia phi€u CADT va kha nang thao téc ciia con
ngudi nén CADT chi quan trédc dugc khong qud 3 d6i twong (mdi d6i tong duge ghi & dong
¢6 dinh trong 3 dong ciia méi khuéng va c6 duding nét hosic mau sic khic biét nhau)

+ D06 chinh xdc ghi s6 liéu vé hao phi thoi gian: mdi cot nho trong cot 3 g véi | phiit;
do do thudng 14y do chinh xdc 13 + 1 phut, néu yéu cdu do chinh xac cao hon thi quy uée la
"dudng d6 thi biit dau hoic ket thic & khoang giita "cot phiit” thi tinh bing 0,5 phut”,

Két luan: Do chinh xdc clia CADT c6 thé dat tir 0,5 = 1,0 phut

L.2. Phuong phip chup anh ding d6 thi két hop ghi s6 (CAKH)

Pac diém ciua CAKH 13 dudng d6 thi biéu hién hao phi thoi gian (phit) con chit 6
ghi tai cac thoi diém c6 thay déi s6 tho bidu thi tir thai diém d6 ¢6 mdy ngudi tham gia
phan tir nay. Phuong phap CAKH ¢6 kha nang quan sat duge | 16 thg, dat do chinh xic
tir 0,5 dén 1 phit.

Tuy theo dién bién cia QTSX (I3 QTSX chu ky hay khong chu ky) ma cich ghi s6
li¢u cé khic nhau, nén chia ra:

- CAKH dai véi QTSX khong chu ky

- CAKH d6i v6i QTSX chu k3.
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1.2.1. Chup anh két hop doi véi QTSX khong chu ky

Cac QTSX duoc chia 1am 2 loai: chu ky va khong chu k¥, cho nén trir cdc QTSX chu
k¥ ra con lai 12 QTSX khong chu ky, nhu: xay tudng, dao dit thu cong, cic cong tac
hoan thién: trat, lat, 6p, son voi,...

Phiéu CAKH va cach ghi chép (hinh 2.2)

Vi du can lap DM,y cho cong viéc xay tuong 22 bang gach chi dac tiéu chudn
(6x10,5%22)cm cao < 4m, vita tam hop 25# tron bang mdy. Gach va vita van chuyén
trong cu ly L < 30m. Nhém thg xay gém 5 nguoi: 1 ngudi bac 4/7, 2 ngudi bac 3/7 va 2
ngudi bac 2/7.

Qua trinh x4y tudng dugc chia thanh cac phan tir sau:

1- Cang day lay dau 3- Xay
2- Van chuyén vat liéu 4- Kiém tra khoi xay va ldy ctt

5- Chuyén gido cong cu

Hinh 2.2. Phiéu CAKH va cdch ghi doi voi QTSX khéng chu ky

Té dinh mic:  |Tén DNXD: Ngay QS: |lan QS: |Tos6 |CAKH
Lé Van A Tén cong trinh XD:
Ten QTSX: Xay tudng 22cm, gach chi dac tiéu chudn, cao < 4m. Nhém tho 1 bd/7; 2 b3/7; 2 b2/7
HPLD| SP
TT|  Ten phan tir 5 10 15 20 25 3 3 40 45 50 5 | Eoor| PR Ghi ch
(ApdyuinBiR T (mgie) 9y of) ajSpieyTp Ui
(1) (2) (3) 4 | () (6)
I | I ] TTTTTTTT I
I |Cang day lay ddu 112 TN T 16 | 114n |+ Tai cot
2* |Van chuyén VL | Sl 2 i 146 (3) cir 5 cot
- ! e 0 ] | nho tng

3 |Xay Bl <l s 125104 |y 5 ph

4 |Kiém tra, 14y cir i W 03 | 1 lan |dugc ké nét

5 |Chuyén gido cong cu " ' dam.

6 [Ngimg cong nghé ||| |~ 2 10 + Trong Vf
du nay chi
ghi céac

_ phan tir
AR AR R TR AR chinh
LR R ENCHER SRR

* Chii y: Trong vi du ndy, dd gop phan viéc "tron chuyén vita + van chuyén gach" vao

1 phén tir "van chuyén vat liéu" cho don gian dé dé hicu 1y thuyét. Néu lay s liu that
thi phai tach thanh 2 phan tir riéng biét.
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1.2.2. Chup dnh két hop d6i véi QTSX chu ky

a) Khai niém: QTSX chu ky 12 QTSX gém céc phin tir chu ky hoac chi cé mot s¢
phan tr chu ky; Phan t&r chu k¥ 14 phén tlr duge 1ap di lap lai theo mot trinh ty nhat dinh
va két thic mot chu ky cia QTSX thi 1am dugc moét Iugng san pham tuong d6i nhu nhau.

b) QTSX (chu ky) gbm cdc phdn tir chu ky: vi du nhu uén thép trdn gai d<13mm béng
thit cong, chiéu dai thanh theo ban vé tir 2,5 dén 3,0m, uén moéc 2 dau g6c uén 90°,
chiéu dai méc (B) theo quy pham ky thuat cia Anh (B = 170mm déi v6i thép d=10mm;
B =250mm déi v6i thép d=12mm), gém cdc phan tit chu ky sau:

-Usn ddu 1 mée Bm

l dau 1
- Quay dau gz | |
L /22,5-3m )
- Ush diu 2 'i T |
|
[
L /=2 5+3m L
- Xép san pham theo quy dinh 7 T

) QTSX chu ky chi ¢6 mgt vai phdn ni chu ky, vi du nhu qud trinh 1ap panel san ding
can cau thap do nhém tho 6 ngudi thue hién, gém céc phén 1 sau:

[- Chuan bi ché lap dat (lam phing, kiém tra c6t sin, tim tuong,..)

2- M6c cau kién va lam tin hiéu (signal) - (phan tir chu ky)

3- Lap dat, diéu chinh, thio méc - (phan tr chu ky)

4- Rai vita va chit mach

5- Ngung viéc vi ly do cong nghé (thi cong)

Thu thap cédc thong tin cho loai QTSX nay ¢6 thé diing phuong phdp CAKH. Ciu tao
phi¢u CAKH giong hét nhur di lam & phadn 1.2.1 d6i véi QTSX khong chu ky. Diém
khac nhau chi 1a & ché "chup 4nh cde phan tir chu ky" nhu the nio ma thoi. Vé mat dién
bién, cé thé chia céc phin tif chu ky [am 2 loai:

- Phn ttr chu k¥ dién bién gidn doan (nhu "méc cau kién...") thi méi lin né xuat hién
dugc theo doi bang "mot doan dé thi két hop véi con s6 bidu thi s6 nguoi thuc hién phén
tr do”.

- Phan tir chu k¥ dién bién lién tuc, khi quan sit cdn chon dugc thoi diém danh dau su
ket thic cta phan tir nay (trong cong tic dinh mic goi thoi diém nay 12 "diém ghi"). Thi
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du nhu phan tir 3 & muc ¢ thi dong tic "thdo méc" duge chon 1a di€ém ghi danh dau két
thic phan tir nay.

Hinh 2.3. Phiéu CAKH va cdch quan trdcdoi voi QTSX chu ky

Té dinh mic: [Téen DNXD: Téng Cty XDDD - s6 13 Ngay|lan |To |CAKH
CTXD: hang muc nha 16p hoc khung BTCT, san panen [qs: |[QS: |s0

Tén QTSX: Lap panen san (PH3,3x6/1) dung cin truc thap, nhém thg lap ghép 6 ngudi

Tén phan tr HPLD Sp
TT (nguoi. . .| Ghichui
5 10 15 20 25 30 35 40 45 50 55 60 h phéan tir
A S R T U O O T )
(1) (2) (3) (4) (5) (6)
. _ il I T T
1 |Chudnbiché |[4]]|] 5 i [l ‘ f 12
fhm viee i | |
2 [Moc caukien ||[I|HI[]]!: W 19 | 314n | =
va lam signal ' '
3 |caulap, didu ||| SR ASHLR LD B LBLL LA 3 cdu *
\ | \ 4 | .
chinh, thdo méc il ' il ' T kién
4 Raiviava a1 Bl |l] alll gl el 107
chit mach i | L T '
5 |Ngimg cong T H ' 4RI 44
nghe ; TN I I
il Il
| | L H ]
!il L I i | | i |!| L |
+ Ghi chui:

- Cac phan tir danh dau * la phan tir chu ky

- Vi du trén nham minh hoa k¥ thuat quan tric nén khong can thiét phai ghi day du cac phan
tr cua QTSX nay.

1.3. Quan tric QTSX dung phuong phap "chup anh ghi sé" - goi tat la chup anh
s0 - CAS (hinh 2.4)

Chup anh s6 duoc sit dung dé quan traic QTSX dién bién khd nhanh, do chinh xac khi
do thoi gian tinh bang gidy; cho nén cic phuong phap chup dnh da néi ¢ trén (CADT,
CAKH) khong dédp ting duoc yéu ciu nay. Tuy vay CAS c¢6 nhuge diém la chi quan st
duoc khong qué 2 déi tuong (ngudi hodc mdy xay dung) va thich hop nhat déi véi cac
QTSX chu ky.



Hinh 2.4. Phiéu CAS va k¥ thudt quan tréc

Tén QTSX: Uon thép tron d=6mm bang thi cong do tho sit bac 3/7 thuc hién

S5 Tén phan tir Hao phi s | Thoi gia.n Thai S
hieu|  (vamo ta hinh ding thoi gian | pigy | tdcthdi | 1o h;:g 1
phin san phdm) _ phin giy | . thue I:hu kS

tir gy | % |y phit | 818 | (giay) Y

(N (2) 3 4y | 5y | 6y | (D) (8) 9)

| * 7.151 50 1 thanh
. wdn dau 1 630 32.83 1 36 6 thép uon
méc 2

2 dau

quan dél.l 525 2?,34 2 . 16 Ol 5 1800 d\al

3 1,5+2m

’ udn dau 2 450 |23.43 3 06 5

[l
4 xép thanh pham 315 | 164 4 09 3
A 4
L
~ 1 16 7 | thanh

1920 | 100 | 2 20 | 4 | theép
thanh
3 26 6 pham

4 30 | a4

1 35 5

* Cach ghi céc thong tin va k¥ thuat CAS:

+Cot 1 va 2: dien cdc thong tin vé tn va s6 hiéu phan tir trude khi quan trac.

+ Cot 3 va 4: Tap hop thoi lugng di tiéu hao theo timg phén tir (giay) cho timg lin
quan trac v xdc dinh s8 phdn traim (%) tuong g cua timg phin tir so véi toan bo thoi
gian cua 1 lan quan tric. Vi du thuc hién xong | ian quan tric kéo dai 1920 giay, trong
do6 phin tir 1 hét 630 gidy, chiém 32,83%: phén tir 2 hét 525 giay, chiém 27,34%: phan

ur 3 heét 450 giay, chiém 23,43%; phén tir 4 hét 315 giay, chi€m 16,40%.

Toan bo s6 liéu & cot 3 va 4 dugce t6ng hop va tinh toan ngay sau méi ldn quan tréc.

+ Quan trac, ghi s¢ Lién bing CAS.

- Thoi diém bat ddu quan trac dugc dinh dau bing dau sao (*¥) cling dong véi thoi

gian tic thai lic bat dau

- Khi phén tir 1 (hoac phén tir i nao dé) két thic thi ghi ngay thdi gian tdc thoi két
thic phin tif 1 (hoac phan tir i nao d6) réi mdi ghi "s6 hiéu cita phan ti" vao cot (5) cling
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hang véi thai gian két thiic nd. Ghi theo trinh ty nhu the mdéi ddm bao dugc do chinh xac
yéu cau.

- Hét mot chu k¥ thi ghi s luong san phdm dat dugc cua chu ky &y (cot (9))

- Hét 1 14n quan tric mdi tinh thoi lugng thyc hién timg phan t trong cdc chu ky va
ghi vio dong tuong g tai cot (8).

§2. CAC PHUONG PHAP BAM GIG

Khi mudn thu thap sé liéu cha cac thao tic lam viéc (clla mdy xay dung hodc cla
ngudi) ciing nhu khao sat k¥ ludng ty my mot cong doan san xuit nao d6, yéu cdu s6
lieu cé do chinh x4c cao (c6 khi dén 0,1 hoac 0,01 giay) thi cdc phuong phap chup anh
da néu & phin trén khong dap ing dugc. Do d6 phai diing dén cac phuong phdp bam gid.
Cé 3 phuong phap bam gi¢r thudng dung trong cong tdc dinh miic.

2.1. Phuong phap bam gia lién tuc - (BGLT)
Phuong phap BGLT thuc chat 1a dung CAS nhung c6 khdc & chd: né khong can CAS

toan bo mot QTSX ma chi chon ra mét hodc madt vai cong doan ¢ sy ¢ai tién hoac dot
phd vé cong nghé dé nghién citu, phé cap nham thic ddy tang nang suat lao dong. C6 thé
hiéu BGLT Ia quan tric CAS nhung ¢6 chon loc va ¢6 do chinh xdc yéu cau & mic
cao hon.

Giong nhu cdch khao sdt doi tugng cua mot s6 linh vuc khoa hoc khic (van hoa, thé
thao,..). trong cong tac dinh mitc xay dung ciing can khdo sét theo cich dac ta mot k¥
thuat hodc mot cong nghé mau chdt nao dé cia cong viéc dé dat chat lugng san pham
cao va dao tao thg lanh nghé.

2.2. Phuong phip bam gio chon loc - (BGCL)

Phuong phap BGCL mang tinh chon loc cao: ¢6 thé chi quan tric riéng 1€ timg phan
1 ctia mot QTSX va tam thoi bd qua cdc phén ti con 1ai. Khi guan trac mot phan ti nio
day thi ghi ngay thdi lugng thuc hién né trong ting chu ky lam viéc. Do chinh xdc cua
viéc ghi 56 liéu ¢6 thé dat duge dén 0,01 giay, thudng thi chi yéu cdu chinh xdc dén 0,1
giay (theo cach chia "do bdch phan" trén mat dong ho chuyén dung).

- Bi¢u méu BGCL va cdch bam gio.

Nhu da biét, tai bang 1.4 cho biét yéu cau mdi lin quan sat phai quan tric bao nhiéu

chu ky (nhiéu nhét ciing chi dén n = 21 chu ky). D6 1a mot co sd d€ thiét k€ bidu miu

BGCL dung cho moi trudng hop.
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Hinh 2.5. Biéu mau bdm gié chon loc va cach ghi

T6 dinh mitc:  |Tén DNXD: Ngay QS: |Lin QS:| Ty s6: |BGCL
Tén CTXD:

Ten QTSX: Dao hé méng rong 2.5m, sau 1,8m dat nhém II; ding may dao gdu nghich V = 0,5m’,
banh xich, dé d4t len 6t6

Ten Hao phi thoi gian qua timg chu ky {giay)
™| T I P
phantir |y | 5131 4ls5i6|7|8|o(t0i1)12]13]14]15]16]17]18] 1912021
() (2) (3) (4) | (5)
S S il B s e B Rl ma e R T T
1 |Pao dat 76865'?68765’?!6 7lsis|si7]67]7
2 Nang, ‘ |
!Nang\45345544343545443@545
‘quay gau
I — . ! ! . . I __.
'3 Do dat -
,=,0Ad,65656-456554335_4354364
- 1én 6t6 ! i
I | L. . -
4 'Quay vi | : |
| -Q”“f“434334433343:4433,34333
LR N N N AR NN

Céch ghi s6 liéu:

Cot 1, 2, 3: dwoc ghi ddy di khi quan trdc. Ca 4 phén tir déu phai bidm gio di 21 chu
ky vi thoi luong thuc hién méi phan tir déu <1°.

Moi mot phan t trong 1 1dn quan tric thu duoc | diy sg.

Cot 4 va 5 dugc tinh todn va dién vio dong tng v4i timg phan tir khi "chinh 1y so bg"

2.3. Phﬁo’ng phap bam gi doi v6i cac phan tix lién hop

Phuong phdp nay goi tit 1a bdm gits cc phan ti lien hop (BGPTLH)

Trong thuc 1€ dot khi ¢6 mot vai QTSX gém cic phén tir dién bién kha nhanh ma
bang cic cong cu do thdi gian ¢6 trong tay khong thé do tryc tiép thot lugng thuc hién
timg phéan tir dugc ma phai "néi ghép” mot s6 phan wr véi nhau thanh mot phdn tir lién
hop (PTLH) sao cho bang déng hé thong thuong cé thé do truc tiép dugce thoi luong cia
timg PTLH nay.

2.3.1. Nguyén tdac lip PTLH

a) QTSX goém n phién tir thi PTLH gém ¢6 (n-1) phan ur

b) Céc phan t& tao thanh mot PTLH phai xuat hién k€ tiép nhau

¢) Co bao nhiéu phédn tlf cdn xdc dinh thai lugng thuc hién thi phai lap bay nhieu
PTLH.
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2.3.2. Lap cac PTLH
a) "PTLH cho phép " 1a cdc PTLH dugc 1ap phi hop hoan toan véi cic nguyén tac

néu & muc 2.3.1 &trén. Vidu 1 QTSX gém 5 phdn tir a, b, ¢, d, e. Phin tr lién hogp A ¢6
thé lap:

a
e

A=a+b+c+dhoaicA=b+c+d+e

B=b+c+d+ehoacB=c+d+e+a

b) "PTLH hiéu dung" khi cé dong hé chuyén dung cho phep
bam gi® cho vii ba phén ti lién hop trong 1 1an quan trac. Chang c
han ta ¢6 dong hé chuyén diing cda hing Longine ¢6 3 kim, bdm gi& lan luot cho 3 d6i
tuong riéng biét trong 1 1dn quan tric thi ¢6 thé 1ap PTLH theo cdch sau rat hiéu dyng:
rit ngin thoi gian quan tric, nhat 1a déi véi cong viée chi dién ra trong khoang thoi gian
han hep.

Ta cé:
PTLHA=a+b+c+d
- B=c+a+b+c
- C=d+e+a+bd
- D=c+d+e+a
- E=b+c+d+e
Thuc hién quan tric, do truc ti€p thoi lugng thuc hién cdc phan ta A, B, C, D, E.
2.3.3. Xdc dinh thoi luong thuc hién cdc phdn tit a, b, c, d, e bang tinh todn

Trén co s& thoi lugng thue hién cac PTLH A, B, C, D, E da do dugc, ta thuc hién cédc
phép tinh:

A=a+b+c+d A =14 giay
B=¢+a+b+c Vidudidoduge: B=17 giay
C=d+c+a+b C =16 giay
D=c+d+e+a D =18 giay
E=b+c+d+e E =15 giay

A+B+C+D+E=4(a+b+c+d+e)

A+B+C+D+E 14+17+16+18+15
4 4

dit(a+b+c+d+ey=Stacd S= =20 piay

Thoi lugng thue hién cac phan o
a =S~ E (dé y dén PTLH E khéng chita a)
b=S—D (dé y dén PTLH D khong chifa b); tir d6 suy ra:
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c=S-C
d=S-B
c=S-A
Viya=20-15=75 giay
b=20-18=2 giay
¢ =20- 16 =4 giay
d=20-17=3 giay
e=20-14=06 giay
§3. THU THAP CAC THONG TIN VE PIEU KIEN LAM VIEC
Moéi mét diéu kién lam viéc cho ta mot hiéu suat tuong tmg. Do d6 mo6i mét tap hop
86 lidu vé k€t qua sdn xuét phai gin vdi cac diéu kien ma céc hoat dong san xuat di dién
ra. Céc diéu kién lam viéc duge xem xét khi thu thap s 1i¢éu dé lap dinh mitc méi thuong
la: chd lam viéc, didu kién an toan, vé sinh méi trudng, cdc quy dinh cy thé vé déi tuong
lao dong, cong cuy lao dong, tay nghé va trinh tr cong nghe. Sau day 1a mot vai ndi dung
¢an néi ro them.
3.1. Cho lam viéc

"Ché lam viéc" 12 mot khéng gian trong dé b8 tri mdy méc, thiét bi, cong cu lao
dong; doi tugng lao déng; san pham dugc tao ra va ngudi lao dong ¢6 da khong gian lam
vi¢e, moi trudng lam viée dat tiéu chudn; 16i di lai hop 1y dé dam bdo dat nang suat lao
dong: dam bao an toan san xuat.

3.2. Quy dinh v¢é tiéu chuan cic yéu 6 san xuat va quy trinh cong nghé

- Cong nhan, lao dong tham gia san xuat phai duoc tap huan dé nim vimg quy trinh
cong ngh¢ va cac quy dinh vé an toan (an toan san xuat, an toan lao dong). Bo tri tho
ding nghé va ¢6 tay nghé phit hop & nhing vi tri cu thé.

- Mdy mdéc, thi€t bt phai dam bao lam vigc binh thudng, an toan.

- Do tugng lao dong phai ding quy cach, phdm chat theo ding yéu cau cia thiét ke’

3.3. Diéu kién vé moi truong

Chd lam viéc phai ¢6 bién phap giam cdt bui, tiéng 6n; khong khi khong bi nhiém
doc hai qud mitc cho phép; ...

3.4. Phic¢u dac tinh (PDT): 12 mot biéu miu c6 cdu tao d€ ghi chép dugc cic thong

tin vé di¢u kién lam viée nhu da néi & trén (xem hinh 2.6).
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Hinh 2.6. Phiéu ddc tinh

T6 dinh muic: Tén DNXD: Ngay QS: | LanQS: | PDT
Nguyén Dinh Cong  {Ten CTXD:

Tén QTSX: Ep coc méng cong trinh, nhém CNXL phuc vy 4 ngudi: mée cdu 1b2; phu han 1b2;
gin coc vao gia ép va ghi chép 1b3 + 1b4

1 {Tén nhém trudng CNXL phuc vu: Tran Van Bé 15, M6 ta ché lam viéc;

may mac, dung cu, doi

2 |Nghé chuyén mén: CNXL phuc vy ép coc
- tugng lao dong:
3 |Thanh phan nhém CNXL.: B
- May EC - 80’
Bac tho bi b2 b3 b4 | bS b6 b7 ‘
- - Coc dai 18m, 3 doan,
SO lugng | - 2 1 1 - - - | tié dien 250x250.

4 |Tuéi doi: tir 22 dén 45 _ Ep trude. dao ddt san

5 {Tudi nghé: tr 3 dén 20 nam C6 thé m6 ta bang hinh

Tham nién lam nghé ép coc: 3 + 5 nam v&, ky hoa hoac anh chup.

6

7 |Hinh thitc tré luong: Tra luong theo sin phdm

& |Trinh do van hod: 16p 9 dén 1dp L2

9 |Piéu kién thoi tiét: 22 + 23°C; ¢6 lic ¢6 mua nho

10 |Tiéng 6n: binh thuomg | X | ;> 80dB:

11 |Bui bam: nhiéu bui . binh thudng X
12 IKhong khi nhiém doc hai: ; binh thudng: X
13 |Bao diam an toan: khong bao Jam ; binh thutng X

14 |Thong tin khic ‘

B. PHUONG PHAP THU LUGM THONG TIN THUQC NHOM B

Nhu da trinh bay & phén trudc, thong tin thuoc nhém B Ia nhitng thong tin c6 tinh dai
dién cho timg nghé (cong tdc dal, né, moc, bétong,...} hodc cho timg loai san phdm
trong sudt ci thdi gian 1am viéc (khong doi hoi chinh xdc dén timg chi tiét, timg thao tic
nhu céc thong tin thudc nhém A). Vi du nhu: ty 1€ thoi gian lam viée va ngimg viéc noi
chung d6i véi mdy mée thiét bi xay dung; déi véi lao dong lam cic.ngh¢ xdy dung hoac
nhu ngimg viée vi 1y do cong nghé bat buge, nghi giai lao tuy theo dac diém va muc do
nang nhoc ctia cong viée, ... Nhing thong tin nay giip cho viéc xdc dinh nang suat lao
dong, tién do thuc hién xay dung vi hoach dinh cic chuong trinh, k€ hoach thuc hién
cdc hoat dong dau tu xay dung sat thuc va hiéu qua hon.

Cic phuong phép thu lugm vi xdc dinh mic do tdc dong cua cdc dai lugng ngdu
nhién dén hoat dong xay dung. Cic s6 lieu thu duge tir nhitg qua trinh san xuat xay
dung duge coi 1a nhitng dai liipng ngdu nhién. V1 vay ngudi ta thudng ap dung ly thuyél
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Xac sudt va Iy thuyét chon miu dé tiép can va xéc dinh cdc dic trung cla ching. Cic
phuong phap quan tric thuong duge dimg la: phuong phap "chup anh ngay lam viéc -
CANLV", phuong phap "quan sat da thoi diém - QSDTD", phuong phédp mé phong.

§1 - PHUONG PHAP CHUP ANH NGAY LAM VIEC

L.1. Muc dich, yéu cau cua phuong phép

+ Muc dich: Thu thap t4t ca céc loai hao phi thoi gian trong timg ca lam viéc (ca thoi
gian ¢6 ich va thoi gian bi lang phi) dé tim ra sir can déi hop 1y va tiém nang tang nang
suat lao dong,

1.2. Ky thuat chup anh ngay lam viéc (thuc chat Ia chup anh ca lam viéc)

+ Chia thoi gian mét ca lam viée thanh céc phén tir ¢8 dinh nhu sau:

- Nhém thdi gian ¢6 ich cho san xuat, gém cic phén ti: thoi gian chudn - két, ngimg
cong nghe, nghi gidi lao va thdi gian 1am viéc ¢6 ich (k€ c4 cong viéc khéng duge giao
tr trudc).

- Nhom thdi gian bi lang phi: di muon, vé sém, ngimg nghi qué tiéu chuin quy dinh,
thot gian sta chifa san pham hong (phd di lam lai) do khéng lam ding quy trinh, quy
pham k¥ thuat.

+ Ghi cédc loai hao phi thdi gian bang phuong phip CAKH. nhung do chinh xéc chi
yeu cau dén 5 phiit vi phai quan sat mot vai té chuyén nghi¢p trong suét thoi gian mot ca
lam viéc (thudng 1a suét 8 gidy).

1.3. X4c dinh s6 lan can thiét phai CANLV

Khao sdt mot dai luong ngdu nhién néu sd 1an quan tric qud {t thi két qua con tan
man chua di do tin cay dé tfnh todn cic dac trung cla dai luong (ky vong todn, phuong
sai); n€u sG 14n quan tric qud nhiéu thi cang thang, 16n kém. Do d6 trude khi bit tay vio
CANLYV phai xdc dinh dugc "sé 14n cdn thiét CANLV” ky hi¢u fa N. Bay ciing 1a quy
trinh bat budc khi 4p dung 1y thuyét chon mau: phai xdc dinh duge kich thudc miu N
trudc kht bat tay vao quan tric (v6i N << n; 1 13 s6 phan tr thuoe tap hop co ban, n — ),

Mot hoc gia ngudi Nga (N. Semibdratovui) da dua ra cong thitc xdc dinh sé lan can
thiet CANLV (& day c6 su thay d6i cach viét dé tién sir dung) nhu sau:

4c?

n=-——+3 (2.1)
£

trong do:
n (dugce hicu 13 N) - s6 l4n cin thi€t CANLYV

o’ - phuong sai thuc nghiém.
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Ay — (2.2)

Ji]

izi X,, 1=1,2,..,n (2.3)
LU

¢ - 12 sai 80 gitta gia tri thuc nghiém x, so vdi gia tri trung binh.

& day sai s6 dugce chia ra theo 5 khoang:

Sai s6 16n nhat cho phép = [3%]; 2,5; 2,0; 1,5; 1.0%

Trong thuc t& ngudi ta khong xdc dinh n theo cong thitc (2.1) ma diung h¢ théng do

thi theo cong thitc (2.1) tmg véi 5 khoang sai s6 cha £ da néu.

1.3.1.Vé hé thong do thi cian = f(s), 5= &

4 5=6

35

30

P

2b

225 oo o B /
20 -

Z’/ 23 2?E 43 i |

Y-

18 : 4 / -~
15 N £ / "/ ;
125 |- // : s=1%/
10 iy A4 . ,/ /4/ L
4 A G
35 " 15 20 25 30 35 40 45 50 55

Hinh 2.7. Hé thong dé thi dé xdac dinh s6'ldn cdn thiét CANLV (n}

1.3.2. Céch si dung hé thong do thi tai hinh 2.7

* Hinh 2.7 nay khong phai 12 mu ¢6 dinh va ¢6 the chua dugc chinh xdc do qua trinh
an loat. Ngudi sir dung phai t v& hé¢ thong dé thi nay theo cong thic (2.1) va theo ty 1¢
thy ¥ & timg truc toa do vuong géc.

41



Can chu ¢ rang dudng d6 thi ting véi & = 3% chia mat phéng toa do ra lam 2 phan:
Phan ném ben trdi 13 tap hop céc diém c6 sai s6 19n hon 3% tic 12 viot qud sai s& cho
phép cha phuong phap nay, do d6 cic sé liéu thu duge 13 chua dat yéu cdu, can thuc hién
bo sung mot s6 1an CANLV nifa cho dén khi ndo dat yéu cAu thi thoi. Phin nim vé bén
phdi dudng & = 3% (va ké ca dudng nay) Ia tap hop cac diém thuc nghiém c6 sai s6 < sai
56 cho phép [3%] nén céc s6 liu thu duge néi chung déu dat yéu cau (néu ¢6 qua trinh
san xuat nao d6 ¢6 yéu cdu do chinh xdc cao hon thi phai xem xét them),

Truéce hét thuc hien mot s6 1dn 61 thiéu CANLV (khéng it hon 4 lan, vi néu n=3 thi
diem thyc nghiém roi vao diém géc dé thi khong nit ra duge diéu gi b ich). Gia st di
thyc hién 5 lan CANLV (n; = 5) dé thu s6 ligu vé thdi gian nghi giai lao (x;) cia mot

nganh nghe nao d6 nhu sau: x| = 7% ca lam vigc; x, = 7,5; X3=6,0; x, =6,5; x5 =7,5%.
7,0+7,5+6,0+6,5+7,5

Tinh gid tri trung binh: X = 3 =6,90%

Lap bing d€ tinh phuong sai thuc nghiém S = o? (theo cong thirc 2.2)

Bang 2.1. Tinh phuong sai thuc nghi¢m

X 7,0 7.5 6,0 6,5 7.5 Cong
(X, ~%) 0,1 0,6 09 0,4 0,6
| (xa _g)z 0,01 0,36 0,81 0,16 0,36 1,7
1,7
Tacd S=g° =—~—l=0,425

Vay diém thuc nghiém (ky hiéu 12 diém A) ¢é toa do [3; 0,425]. Biéu dién diém
A15: 0,425] lén mat phing toa do ¢6 cic dudng dé thi (hinh 2.7), ta thay ring diém A
nam bén phai dudng dé thi tng véi € = 3%, ¢6 nghia 12 sai s6 clia k&t qua thuc nghiém
nho hon sai s6 cho phép.

Rut ra két luan: - $6 lin CANLV da thuc hién (5 14n) 11 di

- Sai s6 thue hi¢n ldy bang gid tri & clia dudng d6 thi ndo gan nhét (trong vi du niy
diém A nam sat dudng c6 € =1% nén ldy sai s6 1a 1%)

- Ubc lugng khoang cta dai lugng x 1a x = X+0,1X

x=x(1+0,1)

Trong truong hop dang xét thi Xdao dong trong khoadng tir 6,83% dén 6,97% ca
lam viéc.,
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+ Néu kiém tra 1dn thi nhat ma diém A[n,; S,] ndm vé phia bén trai dudng & = 3% thi

phai quan sdt bé sung thém mot s6 1an CANLV nifa, ta ¢6 diém Biny; S,] lai lam nhu d6i

v6i diém A: néu van chua dat yéu cdu thi lai quan sét bé sung vao céc s liéu di c6 dé

c6 diém C[ny; S5];... ¢ ti€p tuc 1am nhu the cho dén khi ndo c6 duoc diém thuc nghiém

Min; §1.i=1,2,3,4,5,... dat dugc do chinh xdc mong mudn thi thoi.

Céch 1am nhu trén rat thuong gip khi mudn "tiém ti€n" dén "ky vong todn” cua mot

dai luvong ngau nhién dang duge khao st.

1.4. Biéu méu ghi két qua CANLYV (xem bang 2.2)

a) Bang 2.2: (vi du) Két qua vé€ hao phi thoi gian 1 ca lam viéc

(Quan sdt mot 16 tho né: x4y, trdt, 14t, lang)

T Céc loai hao phi thoi {gian F?éc phén tir) Don vi tinh Lin QS: 1 Ghi ch
trong | ca lam viéc S5 luong

I | Hao phi thoi gian c6 ich cho sdn xudt %6 94,00

| | Thoi gian chudn - két o 4,50

2 | Thai gian tdc nghiép (chinh + phu) % 74,00

3 | Ngimg viéc vi by do cong nghé %o 8,00

4 | Ngimg viéc dé nghi giai Jao vi anca % 7,00

5 | Thai gian lam cdc viéc kKhong thay trude % 0,50

Il | Cdc thoi gian bi ldng phi % 6,00

1 | Dot chifc san xudt kém % 4,50

2 | Ph4 di lam lai % 1,50

3 | Do nguyén nhan ngau nhién % -

4 | Do cac nguyén nhin khéc % -

b) Bang 2.3. Két qua cong viéc va tinh hinh thuc hién dinh miic
Theo dinh mifc Theo thuc (&
TY Ten cong viée DbVT | Khoi PM Gity cong | Khong ké | Ké ca thot
lugng | {(g.c /BVT) bM lang phi |gian lang phi

(1) (2) (3) (4) (5) (6) (7 (8)

1 |Xay tudng 22 m’ 6,5 15,76 102,44 93,0 98,0

2 |Lang vira Ximang m’ 30,0 0,58 17.4 16,0 17.0

3 |Ldt gach 30x30cm m? 240 1,48 35,52 31,53 35,5

4 |Trat wong m’ | 109,0 0,58 63,22 55,05 57,5

Cong 218,58 195,58 208
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+ Bdnh gid nang suat lao dong cha t3 né:

- 1 . . : i ! 8
- Néu khong ke thoi gian bi lang phi: NSLD = f;? ;8

x100=111,76%

- Néu ké ca thoi gian bj lang phi:  NSLD = 2210 8, ‘1 8 100 = 105.08%

§2- PHUONG PHAP QUAN SAT DA THOI DIEM (QSPTP - Multimoment)

2.1. Giéi thiéu so luoc vé phuong phap va uu diém cia né so véi CANLV

Phuong phdp QSDTD con ¢6 tén goi 1a "phuong phdp quan sdt 1ap” do L.M.Tippet
(ngudi Anh) soan thao tir nam 1935 va dat tén la Ratio Delay. Phuong phiap nay 1a mot
trong nhing phuong phép thu lugm théng tin vé su hoat dong hodc ngimg hoat dong clia
ting d6i tugng trong mét qud trinh, & day 1a qué trinh san xudt. Do cdch thitc quan tric
don gian va khong doi héi k¥ thuat ghi chép qua ty mi nén phuong phdp nay thudng
dugc tng dung nhiéu hon trong doi séng hién dai.

+ Phuong phdp ndy so véi CANLV ¢6 nhiéu vu diém:

- De quan tric vi gidm dugc ding ké cong sic, chi phi thu s& licu.

- Nguoi quan sat khong can phai luén luon ¢6 mat & hién trudng. Su ludn c6 mat & hién
trudng mot mat gay cang thang mét moi cho chinh ban than ngudt quan sat, mat khic gay
tam ly khong t6t doi véi ngudi lao dong 1am anh hudng dén nang sudt lao dong.

- Cén mot s6 [t ngudi quan sdt ciing c6 thé theo di duge su hoat déng trén mot cong
truong 16n hodc mot vai cong trinh x4y dung gén nhau.

+ Nhugc diém cia phuong phap nay 1a:

- Khong thuan loi khi quan trdc nhimg su vat hoac hién tugng xay ra trong khoang
thoi gian ngan hodc chiém mot ty 1é "nhd" trong ca lam viéc.

- Viéc phan tich chi tiét, ban chat cla hién twong gap khé khan vi su quan trac chi
thuc hién theo ting thdi diém (moment).

2.2. Tom tat noi dung va trinh tu cha phuong phap

+ Nhu cdc phuong phdp quan trac khdc, trudc khi bét tay vio quan sat mot qua trinh
ngau nhién cdn phai xdc dinh "sé quan trc cdn thiét”. Vi khao sat loai déi tugng nay,
nguoi ta thudng ap dung "1y thuyét chon miu" nén "sé quan trac can thiét" duoc hiéu la
"kich thudc mau" clia cdc mau thue nghiém duge chon (got 1a Tap hgp chon - THC).

Xdc dinh 56 "quan trac can thiét" duge thuc hién nhu sau:

- Gia sir goi hoat dong (hoac thdi gian) ¢6 ich 1a A, chidm tylélap

- Goi hién tuong "ngiing hoat dong" hoac thai gian ngimg viéc 1a B, chiém ty 1¢ 1a .
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Do dé toan bo qud trinh chi gém ¢6 "hoat dong™ va "ngitng hoat dong”, ta ¢é:
prg=1 (2.3)
Xdc sudt dé c6 m phan tlt (hién tugng) loai A va (n-m) phin tur loai B trong "tap hop
ca ban - THCB" Ja:

n! _
P=——p™g"™ 2.4
m!(num)!p d 24)

Dé xdc dinh "kich thudc miu" cha cdc THC cén cé céc dai lugng xuat phat sau:
S, = =p.q (phuong sai 1§ thuyét hay phuong sai clia tap hgp co ban - THCB)

]' ” ~ ~ # ~ k] -
Gi = ;x ol ; o =p,.q, . Trong dé p, va g, 1a s trung binh clia mot vai THC.

"D6 léch quan phuong” ciia tap hop co ban la:

g, =+ /Pt 2.5)
n

Ta can phai chon o, thich hop véi viéc khao sat QTSX xay dung.
C6 cic thong tin dé 1am can cit lya chon (bang 2.4)

Bang 2.4. Khoang d6 tin cay (d) va xdc sudt tuong (ng

Chiéu rong khodng tin cay () tic 20 +3c
XAc suat 0,6828 0,9545 0,9973

Theo bang 2.4:

- Khoang d6 tin cay & = +1c duge dp dung khi khao sat cic dai lugng ngiu nhién yéu
cdu do chinh xédc cao (nhur qud trinh ché tao co khi, san xudt dién ti, quan 1y buu chinh -
vién thong,...).

- Khoang do tin cay & = +30 dugc ding khi diéu tra cdc mit vé kinh t€ - xd hoi nhu ty
1é doi ngheo, s6 tré em phai bo hoc, trinh do phét trién con ngudi,.. néi chung la cdc chi
tiéu x4c dinh chi s6 phat trién con ngudi (HDI).

- Khoang do tin cay 8 = +20 dugc dung khi nghién ciu cdc doi tugng chi yéu cau do
chinh xdc trung binh. Cdc qud trinh san xuéit xdy dung néi chung dugc x€p vao nhom
nay, tiic la chon khoang 4o tin cay:

§=+2c, (2.6)

Thay (2.5) vio (2.6), ta cé:

§=+2, [Pxdy
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Néu khodng d6 tin cay biéu dién bing s& trong ddi so véi p, ta cé:

y==
P

Thay gid tri cia & vao (2.7) va bién déi, ta c6:

y =12 ——1 P
pn
Binh phuong ca 2 vé cta (2.8) va rit gon:

n:41‘p

p.y’

(2.7)

(2.8)

(2.9)

Chit y: Trong (2.9) s6 n la kich thuéc miu cia tap hop chon, ddng nhé phai vist 1a N
va N<<n (trong d6 n 1a s& phén tir ctia THCB) nhung trong nhiéu tai liéu ngudi ta quen

dung nhur the'!

Trong thure t€ ngudi ta khong xdc dinh n (thyuc ra 1a N) theo cong thitc (2.9) ma dung

bang tinh sin (xem bang 2.5).

Bang 2.5. S6 ldn quan tric (n) phu thuéc vio dod chinh xdc yéu cdu

Tyie % duac D6 chinh xéc yéu ciu
vdc Iugng tndc
{p hodc q) 1% 2% +3% 4% +H% +6% +7% +8% 9% +10%
1 3.960.000 | 990.000 { 440.000 | 247.500 | 158.400 | 110.000 80.800 | 61.900 | 48900 | 39.600
3 1.203.300 | 323.300 | 143700 | 80.800 | 51.700 | 35.900 26400 | 20.200 | 16.000 | 12.900
5 760.000 | 190.000 | 84.400 | 47.500 | 230.400 | 21.100 | 15500 11.900 8.390 71.800
10 360.000 | 80.000 | 40.000 | 22500 | 14.400 | 10.000 7.340 5.830 4.450 3.500
B 15 226700 | 56.700 | 25.200 | 14.200 9.070 6.300 4.620 3.540 2.800 2270
20 160.000 | 40.000 ;| 17.800 | 10.000 | 6.400 4.440 3.260 2500 1.880 1.600
25 120000 | 30.000 | 13.300 7.500 4.800 3.330 2.450 1.880 1.480 1.200
30 93.300 23.300 | 10.400 5830 3.730 2.590 1.800 1.460 1.150 935
35 14.300 18.600 8.250 4.640 2.970 2.060 1.520 1,160 915 745
40 60.000 15.000 6.670 3.750 2400 1.670 1.220 840 740 600
B 45 48.900 12.200 5430 3.060 1.960 1.360 1.000 785 605 480
50 40.000 10.000 4.440 2.500 1.310 1.100 815 625 495 400
55 32730 8.180 3.640 2.050 1.070 910 670 510 405 325
&0 26.670 6.670 2.960 1.670 860 740 545 415 330 285
65 21.540 5.380 2.390 1.350 685 500 440 335 265 215
70 17.140 4,285 1.900 1.07¢ 535 475 350 265 210 170
75 13.300 3.330 1.480 83g 400 370 270 210 165 135
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2.3. Thuc hanh quan sat

Céc budc thuc hién:

- Chudn bi quan st

- Thuc hién quan sat

- Panh gia két qua

2.3.1. Chudn bi quan sdt

a) Xéc dinh hanh trinh quan sét va do thdi lugng thuc hién mét hanh trinh: Qua trinh
quan sit c¢é nhiéu 1an quan sdt. Cin phai thay déi hanh trinh trong cdc ldn quan st dé
nhin nhan déi tuong duoc toan dién va khach quan hon. Gia sit cdn quan tric 4 hang
muc xay dung biang phuong phip QSDTD: nhia E7; nha B15; nha H8; nha C3. Lap hanh
trinh ddu tién cé thé 1a: E7 - B15 —» H8 — C3 — E7 (hinh 2.8); Sau d6 ¢6 thé lap hanh
trinh khac H8 — B15 — E7 — H8 (hinh 2.9).

M&i hanh trinh c6 thé duge quan sét lap lai vai ba lan.

Nha B15 Nha B15
2 2
1
. . R 3 i .
Nha EY 3 Nha H8 Nha E7 Nha H8
4
Nha C3
Hinh 2.8: Hanh trinh ddu tién Hinh 2.9: Thay déi hanh trinh

b} X4c dinh thoi diém quan sat (thdi diém bat ddu ciia mot hanh trinh)

Gia st do dugce thoi luong thuc hién moét hanh trinh 1a 13 phiit. Chia mot ca 1am viéc
(8 gi%) thanh cdc hanh trinh. Chon mot s6 hanh trinh dé quan tric (chiém tir 40% dén
60% s& hanh trinh trong 1ca, thudng chon 50%). Viéc chon cic hanh trinh dé quan tric
phdi dam bao tinh ngau nhién ciia Iy thuyét xdc sudt. C6 2 phuong phdp chon:

- Phuong phdp boc tham
- Phuong phép dung "bang s6 ngiu nhién phan bé déu trong khoang (0;1)"

Lip bing cdc hanh trinh trong lca va cdc hanh trinh duge chon ngau nhién dé quan
tric (bang 2.6).
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Bang 2.6. Cic hanh trinh trong 1ca va cdc hanh trinh dugc chon

Thit tu cdc gid Thoi diém bat ddu va két thdc hanh trinh (I o
' Ghi chi
trong Ica 15' 30" 45' 60'
Gio th I o 4 |- Can chon 50% t8ng 6 hanh
Gid thit 11 |trinh cla ca: 0,5x32=16 HT
Gio tha IT1 - Céac hanh trinh cu thé dugc
Gio thi IV chon ngéu nhién cho timg lan
T —— ——quan tric

G_ISI thlf b -- Céc hanh trinh dugc quan
Gid thit VI w4 tric dugc t6 mau dam
Giotht VII |1 25
Giotht VI | 29

Thoi gian thudc cdc hanh trinh khong cdn phai quan tric thi ngudi khao sit ¢6 thé
lam cong viéc chuyén mon khdc theo y muon. Do dé d cang thing, mét moi ma
phuong phap CANLV khéng c6 duoc.

2.3.2. Thuc hién quan trac bang QSPTP

2.3.2.1. Cdu tao biéu mdu va cdch ghi thong tin (bdng 2.7)

Bang 2.7. Phiéu QSPTD, s6.....

Ngay quan sit:.....
Tong s6 doi tuong dugc quan tric: 22 ngudi
- Cong tinh XD: |- i tuong Thoi (Ii-;’éi“m Céc hoat dong hoac ngimg hoat dong
TT ) | (MXD, thg | €21 Lam viéc Ngimg viéc
hanh |~ Cic congviee | 'y quoe |dUCQUAN | hygn gy | duge quy dinh |
trinh | hodc nghé chuyen| = o - 4" | trac (bt Ghi chi
mon can QS khao s 4t qau cal Tex Tin Thte Tnggl
) lic 7h00) | (A1) (A2) (BI) (B2)
(1) (2) (3) (4) (5) (6) (7 (8) )
| |D6BTkhung | Congnhan| 7hl5 Nhimng
san nha cao tdng | XL d6 may, thong tin
dam may khéc thu
- Cong trinh H8 | 12 nguoi 5 7 h%“‘?c tai
- Cong trinh B15| 17 nguoi 9 8 ;h'}‘l“u_”“s 0‘,‘g
- Cong trinh E7 | 15 ngub? 7 8 d6i twong
2 |- Cong trinh H8 | 12 nguoi 7h45 11 I thay doi,
- Cong trinh B15| 17 nguoi 15 2 s_L_rlco', thoi
- Cong trinh E7 | 15 nguoi 13 2 tiét khong
thuan,...)
- S6 lan xudt hién trong lca NAI(i) [ NA2(i) | NBI(i) | NB2(i) | Ca thi
- Tan sudt tuong d6i (s6 thap phan) pl() | p2G) | ql(i) | q2¢i) | nhéti=l
........ ca thii;
i=1,2,3,...
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2.3.2.2. Kiém tra va ddnh gid két qud ciia mét dot quan sdt

a) C4c tieu chi dé kiém tra, ddnh gid va cac trudng hop c6 thé xay ra.

C6 the xay ra 3 truong hop:

+ Trudmg hop 1:
p=p, Két qua 16t va la truong hop dac biét.
y=vy, Trong dé: p, 1a ty 1é thoi gian loai A trung binh cua cac THC,
y, 14 sai s§ twong d6i cua THC

+ Truong hop 2:

16n hon mitc cho phép)

p> P, } THC dat do chinh xac thap hon yéu cdu (hay pham phai sai s6
¥y <Y,

Két luan: két qua quan trac chua dat yéu cdu. Can phai quan tric
b6 sung so liéu
+ Trudng hop 3:

p<p. } Két qua 16t, do chinh xdc dat hoac virot yéu cau.

Y= ¥
b) Cic phuong phédp phéan tich ddnh gid két qua QSDTD
Cé 2 phuong phap:
- Phuong phép phan tich, so sanh véi cdc tiéu chi (p va y) va rdt ra k€t luan theo 3
truong hop trén.
- Phuong phip do thi
+0 day dung phuong phdp dé thi. Céc budc cia phuong phap nay nhu sau:

- Budc 1: Xdc dinh khoang tin cay & = y.p (hodc 8 = y.q néu ddnh gid két qua
QSDTD do6i véi thoi gian loai B (ngiling viéc)).

Gia sir thoi gian ngimg viée chia mdy xay dung duoc udce lugng trude la g = 20%, sai
56 wrong doi cho phép y =+ 10% hay y =0,10. Tac6 8 =+ 0,120 = +2.

- Bude 2: . Tinh tin suit tuong ddi cla timg ca d6i v6i hién tugng ngimg viéc cua may
xay dung: q{i). i=1. 2. 3.... (xem bang 2.7).

L - 1 & :
. Xdc dinh @, =— Y _q, (1)
N

- Bude 3: Biéu dién cic gid tri thyc nghiém q,(i) 1én hé toa dé (xem hinh 2.10)
- Bugc 4: Can cif vo vi tri cua dudng @, trén hé toa do va phan tich so sdnh q, voi

q: ¥, v6i [y]. Rut ra két luan: két qua QSDTD da thyc hién c6 dat yeu cau khong? Can
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phai xir Iy nhu the nao (n€u khong ¢6 co hoi quan sét bd sung thi ¢6 thé chap nhan két
qué da thu duge nhung can tinh lai sai s6 y, theo cong thiic 2.8)?

a) Lap bang 2.8: Tinh tin suat tuong doi chda wmg ca (q (i), i= 1, 2, ..n)

| Ca quan sat thi i S6 lan ngimg viéc (m,) 86 lan quan tric (n;) Tan sudt q,(1) (%)
| (1) (2) (3) (4)
L 14 48 29.17
2 10 48 20,83
3 12 48 25,00
4 9 45 17,78
5 10 48 20,83
6 8 P 19,05
7 11 48 22,92
8 10 48 20,83
9 7 42 16,67
{0 8 48 16,67
1l 10 48 20,83
12 8 48 16,67
13 9 48 18,75
14 12 45 26.67
15 12 48 25.00
B 16 L1 45 24.00
17 T 48 22.92
18 13 48 28,08
19 10 48 20,83
20 9 48 18,75
21 10 48 20,83
0 8 48 16,67
23 13 48 27.08
B 24 13 48 27.08
L 11 48 22,92
26 9 45 20,00
27 9 48 18,75
28 9 42 21.43
B 29 12 48 25.00
30 8 45 16,67
31 10 45 2222
32 13 45 28,29 |
33 9 48 18,75
34 8 48 16,67
35 8 42 19,05




Tri 6 trung binh thoi gian ngimg viéc clia may xay dung theo két qua quan trac (q, ):

q. :-;—5(29,17+20,83+....+ 19,05) =21,32%

b) V& hinh 2.10: Biéu dién cdc gia tri thuc nghiém (q,(i)) 1én hé toa do vuong g6c
(truc tung biéu thi g; truc hoanh bi€u thi t).
¢) Nhan xét va két luan:
- Két qua ctia QSDTD déi véi 35 ca lam viéc, tai hinh (2.10) ta thdy: g<q, va y>y, Vi
dudng g, nam trong khoang do tin cay.
Két lugn: Déanh gia két qua 1a rat tét (roi vao truong hop 3 da néu ¢ trén)
A

28,29

02192

[+

6=y.q

o

-5=-y.q 19/05 \ j \ }13,?5 1375\ 18,75 ]J 8=-2
18 =
17]78 \ ’ v \
| lele7 6,67

16
b .

012345 10 15 20 25 30 32

Hinh 2.10

§3- PHUONG PHAP MO PHONG MONTE CARLO

3.1. Noi dung phuong phap

Mo phong 1a cach bt chudc (simulation) cdc qud trinh ngdu nhién cta tu nhién; cua
hoat dong mua bdn (mua thuc pham tuoi song tai cdc clra hang, mua xang ddu ¢ cdc cay
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xang, s lugng khédch hang trung binh vao mot clta hang nao dé,...) va ca dién bién cla
cac QTSX ngoai hién trudng thi céng X4y dung.

Trong phan nay sé gi6i thiéu phuong phip mé phong Monte Carlo. Trinh tu vi noi
dung phuong phdp nhu sau:

3.1.1. Thong ké cdc dién bién (cic "bién 6" va cuong do clha né) clia mét qud trinh
ngau nhién. Vi du quan tric tinh trang mua to phai ngimg thi céng tai mot cong trudng
xay dung 1on. S6 liéu thu duge ghi trong bang sau:

Bang 2.9. Théng ke s6 git ngiing viéc & trén cong trudng

Thing trong nam 1 2 3 4 5 6 7 8 9 10 1 11 12 ’

S6 git nglmg viee | 0 6 [ 10 | 16 | 0O 0O |47 |10} 0O 8 0 0
do mura rae ‘

Khdc vé6i thong ké s6 liéu cha phuong phdp "théng ké cé dién" (can thu thap va luu
il 80 liéu lien tuc tr 5 dén 10 nam), phuong phdp mo phong Monte Carlo chi cin quan
trac va ghi lai cdc dién bién (cdc "bin ¢6” vA cuong d6 clha nd) clia mét qua trinh ngau
nhién sao cho 6 li¢u dii bao trim (ca khéng gian vi thoj gian) dé ¢6 thé hinh dung duge
"mot pha dién bién" cua qua trinh dugc khao sat. Chang han mu6n biét tinh trang miusa to
& mét khu vyc nito d6 trong 1 nam thi phai ¢6 s& lieu vé mua rio clia ca 12 thiang trong 1
nam vi cuong do mua (do bang mm) tuong ing.

3.1.2. Tién dé cua viéc mo phéng la phdi cé bdng s6 ngdu nhién phin boé déu

"Néu xudt phdr nr cée 56 nedu nhién digre phan b6 déu thi ¢6 thé mo hink hod duwoe
P R P

hdt k3 cdce hién tugng ngdu nhién nao xudt hién voi xdc sudt xde dinh "
Muon €6 cic 6 ngiu nhién phan bé déu cé thé dung 1 trong 2 cich sau:

+ Cich I Dung 1 thiét bi dién tir dic biét gin vao may tinh s&. Thiét bi nay phit ra
tung s6 ngu nhién theo lénh ri€ng cla ngudi sir dung.

+ Cdch 2: Dung mat thuat todn (algorithme) nhat dinh.

Cin nhé lai cdc tinh chit ¢ ban ciia phin b déu. Dai lugng ngiu nhién lién tuc y ¢o
phan bo déu trong khoang [a;b), néu nhu ham mat do cita né béng:

1
—, ddivdia<v<h
f(v)=<b-a 4 (2.10)

0 , khi y ndm ngoai khodng [a; b]

va ham phan b6 clia dai lugng ngau nhién y la;
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0 khiy<a

F(y)=17—2 vsia<y<b @2.11)
b—a
1 khiy>b
. . . , a+b
+ Tri s& trung binh (k¥ vong todn): E(y)= 5
b—a

+ Do 1éch quan phuong: G, =
PN
Pé viéc mo hinh hod d& phic tap vd giam dugc thdi gian tinh todn, ngudi ta thuong
diing tap hop céc 56 ngiu nhién c6 phan bé déu trong khoang [0; 1], tic la mot trudng
hop dac biét khi a=0 va b=1. Trudng hop nay ta co:

- Ham mat dé:

vy d6i véi0 <y <1
Y 0 khi y nam ngoai khoang [0; 1}

(2.10%)
- Ham phan bo coa y:
0 khiy <0
F(yy=<y v6i0<y=<l] (2.11%)
1 khiy>1

Tap hop ctia 2¥ s& ngau nhién phan bé déu trong khoang [0; 1] ¢6 thé xdc dinh bang
cong thifc sau:

Vi=w i=0,1,2,.....2% =1), véi K 12 s6 nguyén duong (2.12)

- Xdc suat p; tuong tng voi cdc gid tn y, la:

a2 ) . 1
p, = ‘z‘lﬁ {xac suat dé y; roi vao khoang [0;-271

2% ;
- Gi4 tri trung binh (k¥ vong todn): E(y) = z (EK—I—lxvzl?]
1=t -

[~k
- D¢ 1¢ch quén phuong: o, = % %K—-'-i

Do dung lugng bo nhé clia cic mdy tinh dién t& ¢6 han nén s6 K ciing khong the ién
tuy ¥ duoc, tire 13 tap hop s6 ngdu nhién tao ra trén mdy tinh di¢n t theo mét thudt toan
nhu trén khong thé 12 vo han. Do d6 tap hop s6 ngdu nhién nay chi 1a phan bo gan déu (4
déu) ma thoi.
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Bang 2.10. Tap hop s6 ngdu nhién phan b6 gdn déu trong khoang [0;1]

(Trich)
1502 6926 { 3971 6441 2875 0745 6126 6362
4525 2597 9400 6289 2040 1141 2226 (0266
6717 4637 1741 1989 5568 0789 9934 9026
0710 9866 4040 7158 4033 7017 6167 5903
8927 0845 4648 4369 0195 9811 7721 4737
9753 4667 1314 0304 0837 8314 1295 7090
4109 8847 3904 6920 6058 6130 7949 1749
2027 2198 0812 2450 8934 0812 1102 7152
0473 9924 3166 8630 9483 2727 0918 8018
2816 1084 3574 3486 8464 2218 7661 0595
0500 6800 7682 8062 8917 1802 1119 6919
9399 7923 5550 5963 2649 2432 1475 1699
2746 4684 9772 0811 1443 5045 0567 4261
G502 3287 8572 7035 14352 8374 4250 3257
1550 5654 0544 1252 2955 5496 1918 6340
6121 5548 6496 8683 2322 2157 8981} 7828
4672 3815 3386 1804 4351 9691 2325 8308
7205 5561 88235 7255 4915 4098 4641 5923
8679 0711 1881 6328 3649 1669 1905 6470
6913 7317 2864 6356 0123 1323 2051 9086

3.1.3. Bang mot thu thudt todn hoc, xdc dinh mdi lién hé gitta dai lupng ngdu
nhien X dang xét voi dai lwgng ngdu nhién Y phdn bo déu trong khodng [0;1]

a) Lap bang xdc dinh tan suat ciia cdc bién ¢6 (hién tugng) cia dai lugng ngau nhién
X (bang 2.11)

Bang 2.11. Tinh tin suil

r Hang m ‘ 56 gidngling | Tan suat xudt| Tén suat tuong | Tan sudt cong dén | Nhan cot
[(m=12....6)| viéc vimuarao | hién (n,) doi (n, / n) (ham phan b&) | (5) véi 10X
(1} {2) {3 (4) (3 (6)

I 0 6 6:12 = 0,5000 0,5000 5000
T 6 I 1:12 = 00833 0,5833 5833
E 8 I 1:12 = 0,0833 0.6666 6666

4 10 2 2:12 = 0,1666 0,8333 8333

5 16 I 1:12 = 0,0833 0,9167 9167 |

6 47 1 1:12 = 0,0833 1,0000 10000
B n=12 | Téng = 1,0000*

* Chit ¥: Néw tong ciia cor (4) = 1,0000 thi phdi dicu chink cho =1
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b) Xdc dinh méi lien he gilta dai lugng ngdu nhién dang khao sdt X vai dai lugng
ngiu nhién Y phéan bs déu trong khoang [0:1]

Meéi lién hé dugc xdc dinh theo dinh 1y diéu kién can va du dé xudt hién hién tuong
A, clia qua trinh ngau nhién X:

Binh Iy: Hién ntgng A, xudt hién khi va chi khi thod mdn diéu kién sau:

L, <R <L, (2.13)
trong do:
L. ,: L - 1an luot 13 tdn sudt cong don dén hing (m-1) va dén hang m
R, j=1.23.... 1a cdc s6 npdu nhién phan bo déu trong khoang [0;1] dugc chon bat
ky trong biang s6 ngiu nhién nhung phai lién ti€p theo cot hodc theo hang va |
phai 12 s lugng cin thiét cdc s ngdu nhién ding d€ mo phong; vi du can mo
phong ngimg viéc cho 12 thdng thi phai chon 12 s6 ngau nhién lién tp va gan
cho timg thang réi kiém tra diéu kién (2.13), hién tuong A, xdy ra d6i véi thing
nao thi ghi két qua cho thing ay.
3.2. Thuc hién mo phong
Véi so lidu thu ducc (bang 2.9) va linh todn tdn sudt (bang 2.11), bang s6 ngau nhién
(bang 2.10). ta thuc hién mo phong lan 1 (MF1) nhu sau:
3.2.1. Chon R; s6 ngau nhién (¢ day chon 12 6 lién 1iép theo cot) va lan luot gan cho
cac thang:
S& 6926 gan cho thang 1. 4p vao didu kién (2.13) — hién tuong A, xay ra: 10 gid ngimg viec
S5 2597 pin cho thing 2, dp vao diéu kién (2.13) — hién tuong A, xay ra: 0 gio ngimg viéc
SG 4637 gdn cho thang 3. dp vao diéu kién (2.13) — hi¢n tuong A xay ra: 0 gib-r ngimg viée
S5 9866 gan cho thing 4, dp vao diéu kién (2.13) —> hién tuong Ag xay ra: 47 gio ngimg viée
S6 0845 gin cho thang 5, dp vao diéu kién (2.13) — hién tuong A xay ra: 0 gid nglng viéc
S5 4667 pin cho thdng 6, 4p vao didu kién (2.13) — hién tuong A xdy ra: 0 it ngimg viée
SG 8847 gén cho thng 7, dp vio diéu kién (2.13) — hién tugng As xdy ra: 16 gid ngimg viée
S5 2198 gin cho thdng 8, 4p vao diéu kién (2.13) — hién tugng A, xay ra: 0 gio ngimg VIEC
S6 9924 gan cho thang 9, dp vao diéu kién (2.13) — hi¢n tuong A, xay ra: 47 gio ngung VIEC
S 1084 gan cho thing 10, dp vio diéu kién (2.13)—hién tugng A, xdy ra: O gidf ngimg viee
S6 6800 gdn cho thang 11, dp vao diéu kién (2.13)—hién tuong A, xdy ra: 10 gidy nglmg viee
S5 7923 gan cho thdng 12, dp vio diéu kién (2.13)—hién tuong A, xay ra: 10 gié npimg vice

3.2.2. Kiém tra diéu kién (2.13) lin luot cho 12 56 ngdu nhién va ghi két qua mo
phong vao bang két qua (bang 2.12)

55



Bang 2.12. Ké&t qué céc 14n mo phong (MF;; i=1, 2, 3,...m)

Thiang! 1 2 3 4 5 6 7 8 9 10 11 12
Két qua

MF, wjiololalolol1s]lola]olioli0
MF,
MF,
MF,
MF,
| Trung binh

3.2.3. 86 ldn mo phéng cdn thiét

Neéu muén ding két qua mo phong dé giai quyét cong viée thuc (& thi phii thuc hién
hang chuc lan mo phong. G day dé minh hoa ly thuy€t, chi néu ra két qua ctia 5 1dn mo
phong. Diéu quy dinh nhat thiét phéi thuc hién 1a: moi lan mo phdng phdi chon Ry
J= 1.2, .m hoan todn khdc vei cdc Idn con lai.

Tuong tu lam nhu lan mo6 phdng 1 ti€p tuc thue hién 4 1an moé phong nifa. ¢6 bang ket
qua cua 5 tan mé phong nhu trong bang (2.13).

Bang 2.13. K¢t qua S 14n mo phong va xdc dinh tri 6 trung binh cfia chi tiéu

Thingl 1 | 2| 3 [ 4[5] 6] 73819 |10l 1L 10
Két qua
- MF, wro) o 4710 o 16| 0!l a7]0] 1010
MF, 8 | 0| 16 o] o |6 |1w0l0ol 100
MF, 0 47| o o100 0 470 0] 106
MF, s1 81 o J1w|lofol10] o 16|0] 10] s
MK ool 6 oo s |16 | 47116] 16 |0
Trungbinh |52 11 | 44 [ 13| 0 | 4 | 68 | 138 24 |32 112 |48

Két lugn: SO gi&r ngimg viéc binh quan trong 1 nam do mua rio la:

Top = 5241 1+4.441340+4+6 8+13,8424+3,2+11.2+4.8 = 101,4 gi& / nam

- Gia sir mét cong trudng xay dung 6 s0 cong nhan binh quan trong nam la 125

nguoi thi s6 gisr cong phai ngimg viée do mua rao a:
125 ngudi x 101.4 gier = 12.675 gio cong = 1.584 ngay cong

- D6i véi cdc qua trinh ngau nhién khic ciing ¢6 thé khao sat va mo phong (uong tu.
Tong hop cdc dnh huéng chia nhitng nhan t6 ngau nhién c6 thé trinh biy theo dang he s¢
goi fa "he s6 khong 6n dinh trong san xuat”.

- He s6 khong 6n dinh trong san xuat ding dé diéu chinh dinh muc nang suit; xdc
dinh khoi lugng san pham ké hoach; nhu cdu vat t, tién von.,. ..
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Chuong 111

CHINH LY SO LIEU

Chinh 1y s& liéu 1a hoan chinh cdc tai liéu thu duge va xir Iy cdc con s6 theo cdc tieu
chudn da dinh nham dat dugc muc dich: xdc dinh duge hao phi lao dong hoic hao phi
thoi gian sir dung mdy xay dung tinh binh quan cho mot don vi san phdm phdn tif cla
quié trinh san xuat. Khi ndo muc dich néu trén dat duoc, titc 1a chdm dit giai doan chinh
Iy s liéu.

Chinh Iy 56 liéu chia lam 3 budc:

- Chinh 1y so bd

- Chinh 1y cho timg 14n quan sat

- Chinh Iy s6 li¢u sau nhiéu 1an quan sat
§1 - CHINH LY SO BO

Qua4 trinh chinh 1y sg bo gdm cdc cong viée sau diy:

- Hoan chinh cdc thong tin trén phi€u dac tinh, nhu bd trf chd lam viée; cdc thong tin
vé cd nhan: wai doi, nghé nghiép, tham nién; cic théng tin vé thoi ti€l,... Viéc bo sung
chinh sta duoc 1am ngay trén phiéu dac tinh.

- Hoan thién cdc s6 liéu vé s6 luong san phdm phén tl dd thu duoc; Loai bd nhing so
licu thu duce khi sin xuit thuc hién khong ding quy trinh, quy pham k¥ thuat hoac may
méce 1hiét bi khong dat tiéu chuan quy dinh. Viéc chinh ly so bo nay dugce lam ngay trén
cac 10 phi€u quan sdt (phi€u chup anh, bdm gi0).

1.1. Chinh 1y so bo doi véi cac so liéu thu duge bang phuong phap chup anh

1.1.1. Boi véi chup dnh dé thi: Tinh hao phi lao dong clia timg ngudi trong ting gid
quan sat: ghi bé sung diy dd, chinh xac s6 lugng san pham phén ti trong ting gio.

1.1.2. Chup dnh két hop doi véi qud trinh sdn xudt khong chu ky

- Tinh hao phi lao dong cho tirng phan tir trong ting gio

- Ghi bé sung diy di san pham phan tir trong ting gid

1.1.3. Chup dnh két hop doi véi qud trinh sdn xudt chu ky

- Déi véi cac phan tir khong chu k¥: tinh hao phi lao doéng va s6 sin pham phén wr
(néu la phan tir tac nghiép)
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- Doi v6i cac phin tir chu ky:

+ Panh ddu ddy du cdc thoi diém bit ddu - két thic mdi chu ky (ké c& cac phdn tr
kéo dai bac cdu giira 2 gio k¢ tiep)

+ Ghi diy da s6 san pham phan tir twong img.

1.1.4. Dot véi chup dnh sé

- Tinh thoi lugng thuce hién ting phén tir

- Ghi 50 sdn pham phan tir va s6 san pham chu ky thu duoc.

1.2. Chinh 1y so bé d6i v6i cac s liéu thu dirge bang phuong phap bam giv

1.2.1. S6 liéu thu duoc bang bim gio lién tuc: Qua trinh chinh Iy sa bo lam giéng
hét nhu chup dnh s6 (vi BGLT thuc chat 1a CAS)

1.2.2. S0 ligu thu dugc bang bdm gio chon loc: chinh Iy 50 bé gém cdc cong vide

sau dai vdi timg diy sé:

- Pém 56 con 56 hop 1¢ trong diy (di loai céc s6 thu dugce khi QTSX khong thuc hién
ding quy trinh, quy pham k¥ thuat,...) cling c6 thé hiéu 1a 56 san phdm di thu dwoc, ky
hicu 1a P, (san pham cita ldn quan sét thit i)

- Tinh 16ng hao phi thi gian hoac hao phi lao dong T,

§2 - CHINH LY SO LIEU CHO TUNG LAN QUAN SAT

2.1. Chinh 1y s6 liéu cho timg an quan sat bang phuong phap CAPT, CAKH doi

voi cac QTSX khong chu ky

Neudi ta dung mot cdp biéu bdng: méi cap bidu bang ding dé chinh 1y 56 liéu cho |
lan quan sdt: bang thit nhat goi 13 phi€u chinh ly trung gian (phiéu CLTG); bang thit hai
la phi€u chinh 1y chinh thic (phigu CLCT)

2.1.1. Cdu tao cua phiéu CLTG va cdch ghi

a) Bang 3.1: Phi¢u CLTG (ding cho timg lan quan sit)

!__ Ten QTSX: xay tuong 22¢m cao < 4m do nhém tho 5 nguoi thuc hién Lan QS: 1
i Hao phi lao dong qua timg gids treng ca (ngudi phiit) Tong

T Tén phén tir Gio | Gw | Gio | Gir | Giv | Gip | Gio | Gig | cong

thit | | tht2 [ thi 3 | thd4 | thie 5 | thi 6 | tha 7 | tha 8 | (ng-phio)

| [Cang day lay dau | 16 15 31

2 Van chuyén VL. 140 | 95 50 | 150 | 120 | &0 - 140 775

3 | Xay 125 | 200 | 180 | 120 | 135 LIS f 180 | 150 1205

4 |Kicm tra, ldy cir 03 05 LO I8

5 |Chuyén gidocongen | - 20 15 35

6 |Ngimg cong nghe 2 25 15 20 72
| 296 | 295 | 255 | 290 | 260 | 225 | 215 | 300 2136

58



b) Yéu cdu viéc chuyén s6 liéu tir cdc phigu chup dnh sang phiéu CLTG:

~ S6 fieu ciia phan tir nao dién ra vao gior thir mdy trong ca thi phéi ghi ding cho phan
tr Ay, ding vao gids thue hién né ghi & phi€u chup anh.

- Vi s0 tho lam viéc tai bang 3.1 1a 5 ngudi nén tiing g10 trong ca 16ng hao phi lao
dong < (5 ngudi x 60 phiit); néu 16n hon 300 ngudi phiit la tinh hoac chup anh sai, phai
chinh stta cho hop 1¥. Trong bang (3.1) chua ghi ddy du cdc phin tl nén tong hao phi lao
dong trong mdi cot (mdi gid quan sat) < 300 ngudi phit la binh thuong.

2.1.2. Cdu tao phiéu CLCT va cach ghi
a) Bang 3.2. Phi¢u CLCT (diing cho timg [an quan sdt)

Ten QTSX: xay tudng 22¢m cao < 4m do nhém tho 5 ngudi thyc hién LanQQS: 1
- Ten vhin i Hao phi luo dong bVT san | Sé fuong Ghi ch
¢n phan w o P . shi cha
(H (2) - (3 (4 5y (6 (7)
| |Cang day ldy dau 31 1,29 lin 2
2 |Van chuyén VL 775 32,29 | [gach(vién) | 2.200
| vira (lil) 1.050
3 | Xay 1205 5020 | m'xay 3,5
4 IKiémwa, ldyco | 18 0,75 ln 3
| 5 |Chuyén gido cong cu 35 1,46 lan 2
i 6 |Nglng cong nghé 72 3.00 | Cic phan r tir 7
. 88 99 ud di khong chup
| C L X janh dugc.
| 7 |Nghigiai lao Cicphan | 1100 | ... L
| g tir con lai Trong [hl-_rc te o
i the xac dinh bang
i 2400 | 100 | cach khac

b) Yéu ciu viée chuyvén s6 lieu tir phiéu CLTG va phiéu chup anh (CADT. CAKH)
sang phicu CLCT:

- Thong tin ghi vio ¢ét (1) va (2) ldy 6 tai liéu chudn bi quan sidt: chia 1 QTSX thanh
cic phan tir trude khi bat tay vo viéc quan trac.

- Céc 6 licu ghi & cot (3) dugc chuyén tir cot tong cong cua phicu CLTG

- $6 lieu ghi & cot (4) la k&t qud tinh todn cua ngudi xu by s6 liéu (hao phi lao dong
clia limg phan 1ir duge tinh ra phin tram (%) so véi HPLD thyc 1€ cua 5 tho trong ca; 5
tha x 8h x 60" = 2.400 ngudi phiit)

- §6 licu ghi & cot (5) va cot (6) duge 1y truc HEp (A y nguyén) i cic phi€u chup
anh cua tirmg 1an quan sdt (lin 1, 1an 2,...)
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2.2. Chinh 1y so liéu cho tirng 14n quan sat béing phuong phap chup anh déi véi
cac QTSX chu ky

Nhu da ndi & cdc phén trén, QTSX chu ky lai ¢6 thé chia 1am 2 dang;

- Dang thit nhat: QTSX gém tat ca cc phan tir chu k.

- Dang thit hai: QTSX chi gém vai ba phén tit chu k¥, cdc phan tir con lai la khong chu ky.

D61 tuong chinh 1y s6 liéu cha muc 2.2 nay 1a s6 liéu thu duoc bang chup anh déi véi
QTSX chu ky "dang thi hai" vira néu. Pay 1a mot truong hop trung gian: QTSX vira cé
cdc phan tir khong chu ky (giéng nhu & muc 2.1) vira ¢6 cic phin tr chu k¥ (gidng nhu
QTSX chi gom toan cic phén ti chu ky). Do d6 cch chinh 1y 50 liéu nhu sau:

+ D61 v6i cc phdn tlr khong chu ky: diing cap biéu bang CLTG va CLCT d¢ chinh Iy
(xem muc 2.1 - tiét §2 - chuong 3)

+ D6i v6i cac phdn tr chu ky: can phai chuyén cic s6 liéu thu duge bang phwong
phap chup anh thanh day s6 ngau nhién. M&i lan quan tric, méi phan tir chu k¥ cé mot
day so tuong iing.

Vi du: Quan tric bang CAKH qua trinh ldp panel san (hinh 2.3, chuong 2). QTSX
nay ¢6 2 phan tir chu ky: phan tlr 2 - "mée cau kién va signal” va phén tir 3 - "cau lap,
dieu chinh, thdo méc". Chuyén s6 ligu tir CAKH thanh ddy s0 nhu sau:

Phintir2:6;7;,6; ...

Phan tir 3: 40; 36; 46; ...

Muc dich chuyén s6 li¢u tir phicu chup &nh thanh cic ddy s6 12 dé dp dung phuong
phap todn hoc didm bao viéc xir ly s6 liéu ¢6 co s& khoa hoc vimg chic va xir 1¥ manh
(13y hodc bo mot s6 liéu ndo d6) hon 13 phuong phép dung biéu bang (ning vé thong ke,
hé thdng hod s6 liéu)

2.3. Chinh Iy s6 liéu cho tirmg lan quan tric bing phuong phap bam gio chon loc

Noi dung chinh 1y s6 liéu cho trudng hop nay thuc chat la chinh ly cdc diy s6 ngau
nhién. Do d6 can xem k¥ noi dung niy duge trinh bay & phan chinh ly cac day so (tiét §3).

§3- CHINH LY SO LIEU CHO TUNG LAN QUAN SAT POl VGI CAC DAY 6
NGAU NHIEN

D61 twong duge chinh 1y & day la cdc diy s6 ngiu nhién duge hinh thanh bang nhiéu
cich voi nhimg muc dich khéac nhau:

- Ddy s6 bam gi® trong cong tac dinh mifc

- Ddy 56 ctia cdc qua trinh tir nhién: mua, bio, 1d, dong dat, ...

- Day s6 clia cdc qud trinh phat trién kinh € - x3 hoi hodc cdc tiéu chi vé chi tiéu phat
trién con ngudi (HDI)
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+ Trinh ti va néi dung chinh 1y mét day sé ngau nhién:
Burée | Sap x€p diy s6 theo thi tu tang dan (a,,;, —> a5,
Bude 2: Xac dinh hé s6 6n dinh clia ddy s6 (K4)
Ky = e (3.

trong dé: a_,. a_..: gid tri 16n nhat va bé nhat trong diy s6

C6 thé xay ra 3 trudng hop déi voi K, tinh theo (3.1):

a) Truomg hop 1 (THI1):|K

o € 1.3 |d6 tan man cta day s6 la cho phép

* Két luan:
- Moi con s6 trong ddy déu ding dugc.

- 86 con s6 cua ddy 1a P;; = ? (trong d6: i la s6 hi¢u phan iri=1,2,3, . jla 56 hiéu
lin quan trac

- Tong hao phi lao dong (hodc hao phi thoi gian) 1a T;; =7

by Tricong hop 2 (TH2): |13 <Ky <2

Day 6 dugc chinh 1y theo "phuong phap s6 gidi han”. Phuong phdp nay yéu cau bdt
budc phdi xdc dinh duoc gidi han trén (A,,,) va gidi han dudi (A,,) cia ddy. Néu chi
xdc dinh dugc A, hodc A, tic 1a tap hop s6 da thu dugc con tan man trén mot ntra truc
s6 nén néu tinh gid tri trung binh clia né thi khong dang tin cay. Gap truong hop nay phai
quan tric bd sung s6 lidu (thém vio tap hop s6 di c6) va lai tinh K ; doi véi didy s6 méi.

Cin xic dinh A__ vd A, clia ddy. C6 (hé bat ddu tinh A trudc va A, sau nhung
theo théi quen ngudi ta thudng bat diu bang tinh A, (gidi han trén cua day) trude.

* Kiém tra gidi han trén (A, ):

_ Gid st bo di gid tri lon rhdt ciia ddy s6'1a gi i a_, = a, (¢6 thé ¢6 nhitu s6 ciing
chung gid tri nén phai bodiiso,1=1,2,3,.)

- Tinh gidi han trén cha day s6:

Apax = A + Kild g = i) (3.2)
trong do:

»
a, +a, Tt

dip = ;
n—i

a' - gid tri lon nhét con lai trong diy s6 sau khi da bo (gia sut ) a,,, (c6 thé gbém 1 56)
K - hé so ké dén s& con s trong diy (khéng ké cdc con s& di gia sir loai bo) (xem
bang 3.1)
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- So sanh A, v6i gia tri I6n nhat "gia sirloai bd" a___. C6 thé xay ra 2 trudng hop:

+ Truong hop 1: Neu A > a_ . thi "gid sit bd di a,,," 1 sai, van giif lai gid tria,,,
0 trong day s6 tic 1a kiém tra xong & chu trinh 1 va tién hanh kiém tra gi6i han dudi.

+ Truong hop 2: Néu A, < a_.. thi "gid sit bd di a,,," 1 diing, titc 13 gid tri Ay DI
loai ra khoi day sé. Do d6 dén lugt gid tri a’ .« bi nghi ngdr (c6 vuot qua gid i A,
khong?). Lap lai qua trinh nhu trén (chu trinh 2):

- Gia sit loai gid tri a',, ra khoi diy s6:

. a,+a, +..+a_
Tinh: a', = ~1—2 e

~,1=1,2,3,...

n-—i
Trong d6: n - 14 58 con s6 cua ddy sau khi dé loai ',
- Tinh giéi han trén cla ddy s6:
A'max = a'lbl + K'(a“max - amin)
- So sanh A’
+ Truong hop 1: Neu A’ >a'  thi "gid skt bd di a',,, " 12 sai, tic 12 giif lai gid tri
', O trong day so.

miX VoL a max® new:

+ Trudng hop 2: Néu A" <o, thi "gid st bd di a',,," |4 ding tic 12 loai gid tri
a'm Ta khoi ddy s&; dén luot gid tri 2", bi nghi ngd. Lap lai chu trinh nhu da Im véi
Anaxs A ax--- €ho dén khi ndo (dén chu trinh j, j = ...; 3; 4; ...) xdc dinh duoc glam A,
cua day so thi thoi. Day 1a mét thuat todn xdc dinh A, .« theo chu trinh véi chi s6 chay j,
j=1,2.3, ... ma trong lap trinh cho MTDT rat ua ding. Néu di loai bo dén 1/3 s& con
50 cua ddy s6 ban dau (duge xdc dinh khi chinh 1y so bd) ma vin chua xdc dinh dugc
Ay thi ching 16 6 licu da thu duge chua di dé nghién ciu,

DE thuan 1oi cho tinh todn, sau khi xdc dinh xong A thi mai xét dén A

* Kiém tra gi6i han duéi (A, ):
- Gia sl bo di gid tri nho nhat cla day s6 1a gid tri a,, (6 thé gém nhiéu con s6 cing
gid tri, chiing & cung 1 diém trén truc s6)
- Tinh gi6i han duéi clia day s6:
Amin I K'(amux - a'min) (31)

trong do:
g

r
min

Aot a,,

alb2= ;i:l,2,3,...

n-—1i
& i 1 gid tri nho nhat con lai trong diy s¢ sau khi da bd (gid st a_,
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a., - gid tri 16n nhat ctia diy s6 sau khi da xic dinh xong A,
K - hé¢ s6 ké dén s6 con s8 hién ¢6 trong diy (khong ké céc con s6 da gia sit loai bd
hoic di loai bd & cdc bude trude) (xem bang 3.1)
- So sdnh A, v0i gid tri a,,;, du dinh loai khoi day:
+ Néu A > ay, thi gid tri ag;, bi loai khoi day va lai 1ap lai qua trinh trén cho dén
khi xdc dinh ducgc gid tri a’ . = A, (ciing 4p dung thuat toén theo chu trinh nhyu doi
vl A

I'I'lil.‘()'
+Néu A, <a_. thi van giff lai gid tri a,;, & trong ddy s6.
Sau khi kiém tra gidi han trén va giéi han duéi cha ddy s6, ta di dén két luan: Chi

diing dieoe cde con 6 cita ddy ndm trong khodng A, + Ay

Bang 3.1. Hé s6 K dang trong phuong phdp s6 gidi han

86 con SOmhléIl cé K 56 con 50 hién cé K Ghi chd
trong dady (*) trong day

4 ! 9+ 10 1,0 (*) Yéu cdu s6 con sd hién

5 1.3 I1=15 0.9 co trong dﬁy (khfmg ké cac
con s& gia st bo) khong

6 1,2 16 + 30 0.8 . i
dugc it hon 4 con 56

7+8 1,1 31+ 50 0,7

* Vi du 3.1: Bdm gid 1 phan tir trong 1 lan quan tric mot QTSX thu dugc diy s6 sau
(gém 21 s6): 8,0: 8,0; 7.0: 9,5; 8,5; 10,0; 8,0; 11,5; 8,0; 8,0; 10,0; 9,0: 10,05 9.5: 13,0;
11.5; 8,0;9,0; 10,5, 11,0; 10,0 ./.

Chinh Iy ddy sé trén

Birée 1: Sip xép diy s6 theo thif tu ti bé dén 16n

7.0; 8.0; 8,0; 8,0; 8.0; 8,0; 8,0; 8,5: 9,0; 9,0; 9,5; 9,5; 10,0; 10,0; 10,0; 10.0; 10,5;
11,0: 11,5, 11,5: 13,04,

Bitoe 2: Tinh Ky = 1; =1,857; 1.3 <Kyy=1,857<2

Phai chinh 1y ddy s& theo phuong phap 6 gidi han.

* Kiém tra giéi han trén (A )

- Gia str bd di gid tri 16n nhat cla diy s6 1a gid tri a,,, = 13 (¢6 1 con 80)
T+6x8+85+2x9+2x9,5+4x10+10,5+11+2x11,5

-Tinha,,, = =925
thl 2M—1
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-Tinh A, =9.25+0,8% (11,5 - 7) = 12.85
(*) Tra h¢ s6 K ting véi 20 s6 K = 0,8
Thiy Ap, = 12,85 <a,, = 13 nén loai gid tri a_, = 13 khoi day s6.
- Dén lugt a',, = 11,5 bi nghi ngd
Giastrbodigidtria',,, = 11,5 (¢6 2 con s6)

Tinh o'y, = 7+6x8+8,5+2x9-;§x2,5+4x10+10,5+ll ~9.0

A =90+08(11-7)=122
Thay A’ = 122> a',,, = 11,5 nén giit lai gidtria' =115 trong diy s& vi gidi
han trén cua day 12 A’ = 12,2; day s6 cé 2’ — A = 11,5
Sau khi da xdc dinh xong gidi han trén, ta kKiém tra 2i6i han dudi.
* Kiém tra gidi han dudi (A,,,): Diy s6 chiconn' =(n~1)=21 - 1 =20 s5
- Gia str bo di gid tri nhé nhét cta day s6 12 gid tri anin = 7 (¢4 1 con s0)
6x8+8,5+2x9+2x9,5+4x10+10,5+11+2x11,5

-Tinh a,, = "~ =937
th2 201

- Tinh gidi han duéi A, = 9,37 ~ K.(11,5 - 8)
Tra bang (3.1). ¢c6 K = 0,8
Apin=937-08.(11,5-8)=657T<a__=7:
Giir lai gid tri a_;, = 7 trong diy s6.
Tom lai: Dy s6 da chinh 1y nam trong gidi han cho phép

Ta co: P, =20 56

657, 122
L[/ 11111111 >
T, = 185 gidy 4////////////////&

o) Truong hop 3 (TH3):| K. > 2

Day s6 duoc chinh 1y theo phuong phdp "d¢ léch quan phuong tuong doéi thuc
nghiém - e,,". Noi dung phuong phdp e, nhu sau:

*Buere 1: Tinh d6 léch quan phuong tuong d6i thuc nghiém e theo cong thiic:
- Cong thitc 1y thuyét:

100

(%)= + 3.1

T.I]
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Pé dé dang tinh todn, trong thuc t&€ hay dung cong thitc bién déi sau:

nZ(a) —(Za)
e, (%) =+ iOO = (3.2)

n-1
2.2
1=
trong dé: e,, do léch quan phuong thuc nghiém tinh theo s6 tuong d6i (%)
>4

Biéu thic: —i=L____ ]a phuong sai thuc nghiém
n(n-1)

trong dé:
1 1]
A;=(a;— a):doléchgifaa; sovoi a,(a=— Zaj )
n o
a, - cdc gid tri quan tric cha mot dai lugng ngdu nhién, i=1,2,3,....,n.

n - s& con s6 cua diy (ciing chinh Ia s& ldn da quan tréic)

*Burde 2: So sénh ey, véi dd Iéch quan phuong tuong déi cho phép [e]. Gia tri cua [e]
cho trong bang 3.3

Bang 3.3. Sai s6 cho phép (%)

So phan tir caa QTSX chu ky <5 >5
[e) + 7% +10%

+ Néu ¢, < [e]: cdc con s§ trong ddy s6 déu dung duoc.

Két luan:

- S6 con 36 dung duge Py =n

- Hao phi th&i gian hodc hao phi lao dong tuong ving T, = H;

+ Néu e, > [e]: phai chinh 1y day s theo chi dan cia cdc hé s6 "dinh hudng” 1a K, va

K, theo cong thic:

K== (3.3a)

K, = '=' {3.3b)
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+Sosanh K, vaK,:

Neu K, <K, : bo di gid tri bé nhat clia diy s6 (gid tri a;)
NEu K, 2 K, : bo di gid (ri 16n nhat cha day s6 (gid tri a,)

*Buoe 3. Sau khi bo céc s6 6 gid tri a; hodc a; theo két qua so sdnh & trén, ta dugc
mot ddy s6'moi. Cong vi¢e chinh 1y lai bit ddu mot chu trinh méi. bét dau bang tinh K ;
Kaq €6 the roi vao mot trong ba trudmg hop (THI1; TH2: TH3) nhu da trinh bay & trén.
Cong vi¢e chinh 1y day s6 ¢6 thé dugc két thic véi day s& xuat phdt ban dau, ciing ¢6 thé

phdi quan tric dé bé sung s6 liéu mot vai lan khi da loal bo qud 1/3 36 con s6 trong day
ma van chua dat két qui mong muén (nhung van phdi gilf ddy s6 ban ddu Iam géc).

* Vi du 3.2: Chinh 1y diy s6 (ghi theo két qua bam gio 1 phan 1 cia QTSX c¢é 4
phan tir chu ky):

27.0: 22.4; 19,0; 22,8; 24,2; 48,2; 26,0; 42.8; 26,2; 42,6: 27.0: 38.6; 27.4; 28.2; 27.6./.
(ddy 56 gom 15 s6)

Buere 1 Sap x€p ddy s6 theo thir tv tir bé dén 16n

19.0; 22,4, 22.8; 24.2: 26,0; 26,2; 27.0; 27,0: 27.4: 276;282;386,42.6,428; 48,2/

48, . e C s e
Bitoe 2: Tinh K, = igi(%: 2,54; Kog = 2,54 > 2 roi vao TH3. Phai chinh 1y day s6

thco e,

Bitisc 3: Chinh 1y day s6 theo phuong phdp "D léch quan phuong tuong di thue nghiem”

I n 2 n 2
100 \i“é“’” _(Ea")

n-—1

Yeéu cau lap bang dé tinh todn (c6 thé dung thuat todn va tinh trén mdy tinh)

Bang 3.4. Tinh e,
TT | S hieu chu ky a a’ Ghi chii
(L (2) (3 (4) (5
! 03 19.0 361
2 02 | 224 501,76
3 04 22,8 519,84
4 05 242 585,64
LS 07 26.0 676
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L @ (3) @) (5)

6 09 26,2 686,44

7 01 27,0 729

8 1l 27,0 729

9 14 274 750,76

10 16 27,6 761,76

3| s 28,2 795,24

12 12 38.6 1489.96

13 10 42.6 1814,76

14 08 42.8 1831.84

15 06 . 482 2323,24

n=15 13 15
> a, =450 a’ =14.556,24
i=1 i=1

Thay két qua & bang (3.4) vao cong thic tinh e, (3.2), ta ¢6:

5x14.7 - 4507
. :+100\}1 x14.556,24-450° _ o0

450 15-1
Buéc 4 So sanh e, véi [e].
Tra bang (3.3): QTSX ¢6 < 5 phdn tl chu ky thi [e] =+ 7%
Vay ¢, = 7.47% > [e] = 7% nén c4n phi sita d6i day s6 theo dinh hudng cia cac hé s0 K|
vaK,
Tinh va so sanh K, vé1 K,
450-19
450-48,2

K 14.556,24 -19x450 _
" 48.2x450-14.556,24

K, =

b

Tac6 K, = 1,07 > K, = 0,84 = loai b gid tri Ién nhat a_,, = 48,2 khoi day s6 (c6 1 s0)
Chinh 1y diy s6 mdi (la ddy s6 ban dau da loai bo s¢ 48,2) theo trinh v tir dau (bo
gua bude 1 vi dd thuc hién)

N
Buiie 2: Kgy = 4—1"9§ =2,25 » 2 = chinh ly theo ¢,

o a 32 3 2
100 nz(di) (Zai)

Birge 3: Tinh e, = & i=l i=1
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n-1I n
Tinh 3 a; =401.8 (thucrala lay Y a, —a_ =450-48,2 = 401,8)

n—I

i=1

Y al =12.233
_, 100 J14><12.233—401,8‘E
©401,8 14-1

=16,84%

Buoc 4: So sénh ¢, véi [e] => thiy e, = 6,84% < [e] = 7%

Két ludn:

+ Cac con s6 trong ddy méi déu diing dugc

+P=1456

+ T, =401,8 giay

§4 - CHINH LY SO LIEU SAU NHIEU LAN QUAN SAT

Nhi¢m vu clia budc chinh 1y nay 1a: xdc dinh hao phi lao dong hodc hao phi thei gian

stt dung mdy tinh cho 1 don vi sdn phdm phdn tf sau n lan quan sat.

Noi dung cua budc nay la he théng lai cac i liéu dd dugc chinh ly & timg l4n quan
sat roi dp dung cong thitc "binh quan dang diéu hoa" d¢ tinh ra cdc “tiéu chudn dinh
muc” cho timg phén tr cha céc QTSX.

4.1. Lap bang ghi lai két qua chinh 1y s6 liéu cha cic lan quan sat

Bang 3.5. Két qua chinh 1y 6 liéu cia c4c 1in quan sat cho | phdn tir cta QTSX

Lin QS | Sin phim [Hao phi lao dong hoac| San pham 1am duoc quy l
(i=1, thu duoc thoi gian tuong tmg | cho | ngudi hoac 1 may Ghi chi
2....n) P) (T,), giay trong 1 gidr (S;)
(H (2) (3) 4) Céc gid i §; cho
145 ta bi&t so luge vé
I 145 870 S, :ﬁx3600 =600 ning sudt coa daj
tuong trong tung
2 110 555 S, =713,5 tan quan trac
3 250 1125 S, = 800
4 95 617.5 S, = 553,8
e 315 1890 S5 = 600
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4.2. Tinh hao phi laoc dong hoac hao phi thdi gian st dung may tinh cho 1 don vi
san pham phan tir (PVSPPT) sau n 1an quan trac

L 5
©TaPp 145 110, 250 95 315

z_

+— +o
LT 870 555 1125 6175 1890

=3,51 gidy/DVSPPT 3.4

§5 - KIEM TRA SU BOC LAP (KHONG PHU THUOC LAN NHAU) CUA CAC
DAY SO

5.1. Dat van dé

Khi khio s4t mot QTSX dé 14y s6 liéu 1ap dinh mitc mdi, ngudi ta chia QTSX &y ra
thanh cdc phdn tir. N&u thé hién thdi lugng thuc hién mot QTSX trén truc thoi gian t 1a
mot khoang T va thoi lugng thuc hién timg phén ti a1, ty, .. thi T=1; + t; + ... Diéu
nay chi ding khi cic thoi lugng ty, ty, ... 12 "doc lap tuyén tinh d6i v6i nhau”, tic la
chiing khong c6 su chong 1an hodc gidn cich qua muc (khong néi khit) lam cho "téng
thai lugng cdc phin tir" nhd hon hodc 16n hon T dich thuc cha QTSX. Diéu nay c6 thé
xay ra trong thyc t&, vi khi bdm gi® (hodc chup anh s6) khong "bdm may" ding diém ghi
(12 thdi diém danh dau két thiic phan ti nay déng thoi 1a thoi diém bat dau cta phan
k€ tiép) tiic 1a khi thi "bdm mdy” sém hon khi thi mudn hon so véi "diém ghi" tao ra
nhiing "mién sai s3" gifia cac khodng thoi gian thyc hién timg phan tir (xem mo ta tai
hinh 3.1). Do d6 thdi lugng thuc hien mot QTSX 1a mot s3 trung binh vdi sai s6 cho
phépkhi T, 1,1, §, 1a doc lap tuyén tinh d6i v6i nhau.

I s 17 i da - t
L N T — T ~ 1t B T -
b t E Iy
L v 1 v f
A A el Il A
2 T=T+h ek, 1

Hinh 3.1. M6 td "mién sai 36" va thoi luonyg thuc hién mot QTSX

5.2. Kiém tra su doc lap (khong phu thudc lin nhau) ciia cic day so
Thdi luong thuc hién xong mot QTSX cé 4 phan wr chu ky, ¢6 thé viét:
T=TH+14+ 4+ 1 (3.5)
trong doé:

T - thoi lugng thue hién mot QTSX khi 1, 1,1, 1, 1a doc lap tuyen tinh d6i v6i nhau
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t,i=1,2,3,41acdc s6 trung binh ctia cdc dy s6 sau n l4n quan tric
. 1o
= ;g _g 2j3 e
Dé ki€m tra su doc 14p cia cic day s6, ta dp dung "1y thuyét trong quan” va "phuong

phap phan tich théng ke nhiéu chiéu” dé 1am phép thir theo tiéu chugn 2 (tiéu chudn Khi
binh phuong).

.':'1

Cic ddy so la doc 1ap v6i nhau khi:
-m.Ln(V) <%, (3.6)
trong do:
Ln - Logarit Nepe (v6i co's6 ~2,72), ddu trir (-) trong phép thit (3.6) tifc 13 V phii <I.
m - dai lugng phu thude vio s6 diy s va s6 con s6 trong day.

2p+11
6

m= N-— (3.7)

N - 56 con 56 trong diy s
P - 30 ddy sO (tiic Ia s6 lugng phan tit ciia QTSX)
qu - gid tri gi6i han mién cho phép khi thuc hién phép thi. %* phu thuoc vao sai sé ()
va s6 biac tu do (f) (thudong duoc cho theo bang) (xem bang 3.7)
1
2 =F@ D, f= SP(P-D

V - dai luong rit ra tir cong thic:

Rj; ma tran con clia phan t i. Trong trudng hop dang x¢t thi R;; khéng phai 1a ma tran
con ma chi 1a nhitng gid tri biang sé nén Rj=1

IR‘ - dinh thifc cia ma tran R 1a ma tran cla cic hé s6 tuong quan:

r;; - hé s6 trong quan gitta phan tr i (ddy s6 i) va phén tir j (ddy s6 B
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i ydii#j:

[:=r: = % =
TR -
,/0’? .,(Gf GG

Sii 0'12
rnzr..z = =1
J
c..0g 0.0

o;’va 6" - phuong sai ciia day s6 i va ]
. 13 =2
Gy = ﬁ(x);(lm —%)

o; va 5, - d% léch quan phuong cla ddy sG i va |

o;; - o lech tuong quan giita day sO i va day sd j
13 — —
0= 0 = ﬁ Z_i(tia - ti)'(tj(x - [j)

Vi du: Kiém tra 4 day s6 (1, t,, t3, t,) cha 4 phan tir chu k¥ thu duge bing quan tréc
mot QTSX tai hién trudng (bang 3.6).

Bang 3.6. Cic diy s& thu dugc bing quan tric tai hién trudng

1 t ty i3 iy

l 11,40 3,80 3,30 3.25
2 9,50 4,80 3,85 2,70
3 12,10 4,50 3.95 272
4 11,20 372 3,70 325
5 13,00 3,65 4,060 3.28
6 14,10 4,45 3,75 2,75
7 13.00 5,25 2,70 3,30
8 21,30 4,13 3.80 2,80
9 13,50 3,60 3.85 3,00
10 20,30 4,00 : 2.95 3,30
il 17.50 3.37 3.90 3,10
12 13,80 3,55 395 3,35
13 13,70 3,90 4,05 3,20
14 11,40 3,50 3,97 3,40
15 13,50 3.85 3,65 3,20
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e 954112+..+213 - 13,95 (gin cho X)
: 15

15 _
o} = %Z (t; ~4,)* =10,203 =% -5 5y = 3,19
=11

3,5+3,57+...+5,25 60,28

*p, = =4,02=Y
15 15 |
oy = 0,249=0% — o, =0,498
N a: 2,7+2,95+....+4,05 =55’37=3,69=Z
- 15
oh =0,148=0% — o,=0,384
* §= 2,?+2,72+....+3,4: 46,6 _311=T

15 15

ol =0.057=062 - 5,=0238

Ta cé vecto T =

=N ¢

~ Xdc dinh d6 1éch tuong quan va hé sé twong quan

+B¢ lech wrong quan:

1 15 — —_
s 2t -t )(t,, —t,)=-0,187
a=1

Oxy=0yx =
Tinh todn tuong tu, ta cé:
Gyy = Ozy = - 0,056
Gy = Oy = - 0,027
Opx=Oxr=+0,2
Oy = Opy = - 0,094

GXZ= GZX =~ 0,014



+Heé s6 tuong quan:
Oy -0,187

Iyy =Iyy = = =-0,117
XY X T 50y 3,194x0,498
0.2
for =Ly = ————— = 40,163
XT T T3 794%0,238
0,014
Lo =Ty =———2— " =.0,011
X2 72X 3194 10,384
-0,094
Typ = Iy = ——————=-0,793
YT T 0,498% 0,238
0,056
oy =Ty = ———" = 0,293
YZTZY T 0,498 % 0,384
0,027
Epp = [y = ——————— = 0,295
ZT T2 0,384% 0,238
rxx =Tyy = fzz = frr= 1
+Ta cé ma tran cic hé s6 tuong quan (R):
1 0,017  -0,011 +0,163
(R)- -0,117 1 -0,293 0,793
-0,011  -0,293 1 -0,295
+0,163  -0,793  -0,295 1
+Tinh dinh thifc ctta ma tran R:
V =|R|=1.D, - 0,117D, - 0,011D; + 0,163D,
1 -0,295 1 -0,295 i -0,793
v =IR|=1.1. - 0,117 - 0,011 +
0,295 1 0,295 1 0,793 1
1 -0,293
+0,163
0,293 1
=0,913 - 0,107 — 0,008 + 0,149 = 0,947
+Tinh v€ trdi cla cong thic (3.6)
m= 15—-2—%l =11,84 (c6 4 day 6, mébi diy s6 cb 15 56)

-11,84Ln(0,947) = - 11,84 x (- 0,54) = 0,639 = 0,64
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+Tinh gid tri clia °, = F(e, f)

Gid s chonsai s £=0,1
1 1
Bactudof= 5p(p—l)=—2-x4(4~1)=6

Tim trong bang gid tri t6i han %” (bing 3.7) tmg v6ie = 0,1 va f = 6;

Ta ¢6 ¢* (0,10 : 6) = 10,64

Cudi ciing, thay 56 vao cong thic (3.6) dé kiém tra diéu kien:
(-11,84 Ln(0,947) = 0,64) < (2 (0,10 ; 6) = 10,64) (*)

* Két ludn: Diéu kién theo (3.6) da thoa man, thdi luong trung binh dé thuc hién
I chu ky ctha QTSX dugc quan trac 1a:

To =0+ G+ G+ 1, =13.95+4,02 + 3,96 + 3,11 = 25,04 (don vi thdi gian)

Nhdn xér: Xéc dinh Ty, dé thyc hién 1 QTSX gdm mét s6 phan tir (hoac phén viec)
yéu cau c6 do chinh xdc cao it gip trong san xuat xay dyng thong thudng, nhung trong
linh vuc san xuat vat liéu xay dung (déng bao ximang, dong hdp son,...) hoic trong cdc
linh vuc c6 cong doan déng hop, déng chai,.. thi viec ché tao va van hanh cdc loai mdy
moc, thi€l bi tu dong hod, co gidi hod déng bé néu ndm duge van dé néu trén 1a rdt cé ich.

Mat khdc, cdc ni dung dugc trinh by & §5 nay 13 co ban, tao diéu kién cho sinh vién
nhd lai va van dung dugc céc kién thic todn hoc vio cong viéc chuyén mén yéu cdu chat

lugng cao.
Bang 3.7: Bang tri 6 x’ (s, ) trong phan b6 "khi binh phuong"
Sai 56 (g) 0,10 0,05 0,02 0,01
Bac ty do ()
i () @ 3) “) 5)
l 2,706 3,841 5,412 6,314
2 4,605 5,991 7.824 9,210
3 6,251 7,815 9,837 11,345
4 7,779 9,488 11,668 13277
5 9,236 11,070 13,388 15,086
6 10,645(*) 12,592 15,033 i6,812
7 12,071 14,0667 16,662 18,475
8 13,362 13,507 18,168 20,090
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(1) ) 3) (4) (5)
9 14,684 16,919 19,679 21,666
10 15,987 18,307 21,161 23,209
k1l 17,275 19,675 22,618 24,7725
12 18,549 21,026 24,054 26,217
13 19,812 22,362 25472 27,688
14 21,064 23,685 26.873 29,141
15 22,307 24996 28,259 30,578
16 23,542 26,296 29,633 32,000
17 24,769 27,587 30,995 33,409
18 25,989 28,869 32,346 34,805
19 27,204 30,144 33,087 36,191
20 28.412 31.410 35,020 37,566

§6 - AP DUNG LY THUYET HAM SO VA LY THUYET TUONG QUAN DE
CHINH LY SO LIEU

Néu xét vé mue dich ciia viéc chinh 1§ s6 liéu 1a h¢ thong hoa cdc s6 liéu thu duge,
gat bd cic con $6 qua tan man, tiic 12 san bing cdc "go ghé" dé tim ra quy luat bién thién
clia mot dai luong ngiu nhién nao dé, thi ngoai cdc céch chinh 1y 6 liéu nhu di viet &
cdc phan trén con c6 cdch khic ciing dat duge muc dich nhu the. D6 1a cach dp dung 1y
thuyét ham s6 vi 1y thuyét tuong quan dé chinh 1y s6 ligu. Phuong phap nay c6 uu diém
néi bat la: khong nhiing chi xdc dinh dugc cdc gia tri trung binh roi rz_ié nhu cic phuong
phép truéc mi cdn cho ta ci mét tap hgp cic s6 trung binh lién tuc nam trén dudng hoi
quy 1y thuyét; cho phép noi suy dé tim ra moi s6 trung binh can thiét trong mién xdc
dinh ctia ham 8. Tuy vay, phuong phép nay c6 han ché la: chi d4p dung duge d6i vai cic
dai lvong (céc tap hop s0) ma su bién thién cta ching phu thuéc vao céc nhan t6 anh
hudng biéu dién bing s (nhu gia cong ¢St thép phu thude vao dudng kinh cot thép; dao
dét phu thudc vao cap dat va kich thude ciia hd dao; cdu lap timg loai k€t cu phu thude
vao trong luong két cdu doi véi timg cao d6 nhat dinh; chi phi ximang trong cip phoi
cho Im’ bétong tuoi (cling diing 1 loai ximang, cung loai c6t lieu D,,,, nhu nhau) phy
thudc vio do sut yéu cau cua khiach hang hoac cia cong ngheé (dd may S =2 + 4cm; 46
th cong S = 6 + 8cm; bétong bom S = 10 + 12cm; bétong coc khoan nhéi S = 15 +
17cm...). Mot han ché nira 1a chinh 1y s6 liéu theo céch ndy yéu cdu phai c6 hoc van
nhat dinh.
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6.1. Trinh tu thire hién phuong phap ham s¢

6.1.1. Nhdn dang ham sé'theo cdch don gidn

a) Dang dudng thing y =ax + b

Ta bi€u dién c4c s6 lidu thuc nghiém trén hé toa d6 vudng géc, néu céc s6 liéu phan
bs theo mot dai hep théng thi ta chon ham s6 dang tuyén tinh y = ax + b réi x4c dinh céc
thong s a, b.

b) Dang ham luy thita y = b.x"; trong d6 a, b 13 6 thuc (Réal)

Dé thuan loi cho viec chon dang ham s6, ngudi ta thudng logarit hod céng thic
y =b.x" vacé: gy = algx + Igb

biatlgy =Y; lgx = X; Igb = B, ta ¢6:

Y=aX+B

Ding gidy c6 chia d6 theo gia tri logarit hod & ¢a 2 truc X va Y r6i biéu dién céc s6
Y, X;, Blén trén hé truc toa do nay.

Néu cdc s6 liéu phan bd theo dai hep thing thi chon y = b.x®.

¢) Dang haim mi: y =b.a*

Logarit hod, ta cd'lgy = lga.x + Igb

Y=Ax+B

Bi€u dién cic s6 Y, x;, A, B Ién gidy bén loga (toa do loga chi dugc chia trén truc
tung y). Néu s6 liéu phan b trén dai hep thing thi chon dang ham s6 y = b.a*

6.1.2. Dang t6ng qudt cita ham thuc nghiém

Céch nhan dang nhu & cdc muc a, b, ¢ trong 1iét §6 doi hoi phai cé loai gidy toa do
loga chuyén dung, déi khi phai thir trén cic hé toa do khic nhau mdi chon duoc dang
clia ham sé.

Trong thuc t€ (va trong cong téc dinh mifc néi riéng), nhiéu khi sur chi phi mét yéu 6
san Xudt ndo d6 dé lam ra mot don vi san phdm ma ta hoan toan chua biét gl vé quy luat
bi¢n thién cua nd thi c6 thé dung dang cong thiic téng quat cho ham thuc nghiém. Ngudi

ta thuong hay chon ham thuc nghi¢ém dang da thic:

y:-'b0+b]X+b2X2+....+bXn (3.9)

n
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Cic gia thiét co ban cta (3.9) dugc biéu hién theo cic da thic truc giao Trébusop
phan bé trén i déu dé cé duge (3.10).
* Pa thiic can tim cudl cing co dang:
Ny
y =2 bP(x) (3.10)
§=0

trong do:

P,(x) dugc suy ngugc tir cdc da thiic din suat P;*(uy) da cho san.

N
Y P(x )Pi(x,)=0 ;néui=]j (3.11)
k=1

1 N

Yj k=1

(Trong (3.12) da thay P(x,) bang Pj(u,) va P bang P*(u,) dé tinh céc b; theo
bang cho trudc doi véi P*(uy)).

X, - X
_ Rk
l.lk-—-

- d6i bi€n s6, chon X lam goc mdi,.. (3.13)

N
1= 2. Puy) (3.14)
k=l

j-baccnadathitc, j=0,1,2, ...,y

k - 56 diém thue nghiém, k=1,2....,N

* Can xdc dinh ny, trong cong thite (3.10), tic 12 bac t6i wu cta da thitc nay.
6.1.3. Quy tdc chon bdc téi wu (xdc dinh ng, cua da thitc (3.10))

* Buoe 1: Tinh lién tiép gid tri clia cdc tham s6 by, by, b,, ... theo cong thic (3.12)
nh& cic bang tra (bing XI trong sdch "phuong phdp todn hoc xu 1y céc ket qua thyc
nghié¢m" ctia L. Z. Rumsixki..., ban dich ti€ng Viét).

by=y=

1 N
Ek:lh

1Y "
bj :“ZYRPJ- (uy)
Ti k=l

% ZX . 20,1.2,...N; h - 1a khodng céch déu giita 2 bién 56: h = (xy( — %)
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* Budce 2:
- Tinh cdc "tong binh phuong d¢ léch giita cdc diém thuc nghiém so véi cic gid tri

tinh duogc”

- Tinh cic ty s& _Swo__ (1a uGe lugng khong chéch va vimg ctia phuong sai. Khi

s6 (N —ny — 1) dit I6m ¢6 thé xem nhu o’%, o—nt
N-n,-1

N N
a) Tinh S0 = 2 (v; = . (b)Pi(u, )’ (3.15)
k=1 i=0

Tinh S, theo (3.15) con khé khan, ¢4 thé tinh todn dé dang hon nhé cong thic:

N
5, =Z}f—(bﬁ.H{,+bf.Hl+....+bﬁ.Hn) (3.16)
k=1

* €6 cong thic (3.16) 1a xuat phdt tir phan xét cit thém vio méi s hang méi b, P . (x)
trong trién khai clia y theo cic da thic truc giao P(x) s& lam "téng binh phuong cic do

léch S." giam di mot dai lugng b2, .H

n+] tonEl

b) Chia méi gid tri S, tinh dugc (& muc a) cho (N — o, — 1), tac 1a:

N
Sy =2y =by) AN~ —1),khii=0;i=0,1,2, 3....
k=1

Ta c6: Udc lugng clia phuong sai S, = —N—S“——] (trong d6 ny 12 bac da thitc dang do

tim lan lugt tirbac 0,i=0:bac 1,i=1:..)

S| =Sy~ b} H;; da thifc ting tir bac 0 1én bac 1 gidm di 1 lugng b H, .

Taco §, S
N-n, -1
S
=S, —biHy S,=—22
5,=5,-b3H,; S, N_n,-1
Phai tang bac cua da thiic cho dén khi ty so l\_’-_n—l ngimg giam mét cich dang
ké. Gia tri n = n; ma sau d6 ty s6 S thyc (€ ngitng gidm dang ké sé cho bac 16i
-1, —

uu la bac ny, = n;.
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6.2. Ap dung 1y thuyét tuong quan

6.2.1. Trudc hét xét dén phuong phdp "tong binh phuong bé nhdt" doi véi ham
tuyén tinh dang y = a.x +b

S, = ZA? — min; Trong d6 A =x;— X;1=1,2,...,n

i=1

Goi y; 1a cdc gid tri quan tric ; i=1, 2,...n, ta ¢6 do léch gifta cic gid tri quan trac

(thuc nghiém) véi diém tuong Gng trén dudng hoi quy 1y thuyét (a.x; +b) la:
Ai — (yl - (aXi + b))
Néu goi S a téng binh phuong cac do 1éch dé, ta cé:

5= 3 a2 Z[y ax, +b) (3.17)
i=1

Trong (3.17) thi y; va x; 1a nhiing s& liéu quan trdc dd bi€t con a va b 1a s8 cin tim
(an s6) nén goi 12 "bai todn nguoc”, tite 1a S = f(a,b).

Pé dudmg hdi quy 1¥ thuyét phit hop nhét véi dudng héi quy thyc nghi¢m, ta phai cd
S — min. Vay bai todn dat ra 1a xdc dinh céc thong sé a va b cua phuong trinh duong

hoi quy 1Y thuyét y = ax + b sao cho S — min

Ta ¢6 S = f(a,b) — min, khi dao ham bac nhit phai bang 0

Z—S——ZK (y,—(ax, + b)) —2x,(y, —(ax, + b)) —...= 2x (y, —{(ax, + b))
i
= +2azn:x? +2bixi —2ixiyi =0
i=1 i=1 iz
as
52—2(}’.—(&& +b))—2(y, —(ax, + b)) —...—~ 2y, —(ax, +b))

= ZaZx +2nb— 22}!' =0

i=I 1=1

Ta c6 hé phuong trinh:

(3.18)
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XX 2.X; o a
Giai he (3.18) bang dinh thic: D ="' =Y (T x,)?
X-, n i1 =1

i=1

)

nzxiYi _ZXiZYi

4= _isl i~ 1 i=|2 (3.19)
"in2 “(in]
i=I i-1
ZX?Z}G -inzxm
b= izl =l =l i=l (3.20)

* Vi du: Cau tap mot loai cdu kién co trong luong x; nang tir 2 dén 6 tan, qua mot &
lan quan tréc thu duge hao phi gid mdy y; cho theo dang ham sé nhu sau:

X 2 3 3 4 6 6

i 32 3,9 42 438 6,8 7.1

Xu 1y so lieu theo cach dp dung 1y thuyét twong quan (phuong phdp "téng binh
phuong bé nhat") duge thuc hién theo trinh tu sau:

a) Nhan dang d6 thi: Bi¢u dién céc diém thuc nghiem M;(x;;y;) trén hé toa do vuong
goc (hinh 3.2)

Y i

1 |

7L 6

5. %@ ' " Ghi chi:

1y thuyst

B A, ' ’ - @ -budng hai quy
Mﬁ/ M, thirc nghiém
4 = - -
M$ // L ] Mg
N /}/ _ | | (2)-Duimg héi quy
Wi
12

0 1 2 3 4 5 6 7 8 9 10 N 12 X

Hinh 3.2: Biéu dién cdc diém thic nghiém M, va cdc duong hoi qiry
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Cac diém M(x;; y,) phan b6 trén mot dai hep thang nén ta chon dang clia ham y 1a
tuyén tinh y = ax + b

Xic dinh a v b theo cong thitc (3.19) va (3.20). Lap bang dé tinh (bang 3.8)

Bang 3.8. Tinh gid tri clia cac biéu thitc dé tinha va b

Lin QS X; ¥; X,¥; sz Gha chi
1 2 3.2 6.4 4
2 3 39 11,7 9
3 3 472 12.6 9
4 4 4.8 19,2 16
5 6 6,8 40,8 36
6 6 7,1 42,6 36
n=6 6 6 6 6
Sx, =24 | Yy, =30 | Yxy,=1333 | Yx/=110
1=1 121 i=1 i=1

4= 6x133,3-24x30

=0,95
6x110—(24)*

,_110x30-24x133,3

1,20
6x110-(24)

Ta ¢6 ham thyec nghiém y = 0,95x + 1,20

V& d46 thi ctia him thuc nghiém ndy 1én hé toa d6 vuong géc (hinh 3.2)

6.2.2. D6i véi ham phi tuyén I bién

Trong cong tic dinh mitc ngudi ta thudng quan tam dén su hao phi riéng tung nguén
lue (timg y&u t& san xudt) nhu vat liéu, nhan cong, sit dung mdy xay dung. Do dé6 o day
chi quan tam dén ham 1 bién. thuong gap dang y = b.x* y = b.a’

Ngudi ta ding phép logarit hod dé dua céc ham phi tuyén trén vé dang tuyen tinh

- Béi véi ham luy thira y = b.x* — lgy =algx + Igb

TacoY=aX+B

- b6i v61 ham mil y = b.a* — lgy = x.Iga + 1gb

Tac6Y=Ax+B

Can luu ¥ 1a khi logarit hod va dat cdc ky hiéu X, Y, A, B tht ham tuyén tinh thu duge
Ia su rang budc lién hé giita cdc gid i lgx, lgy, lga, lgb chit khong phai cla chinb céc
dai luong x, v, a, b. Do d6 ciing 1am giam tinh chinh xdc ctia ham s6. Mt khéc cac phep
tinh d6i véi cdc gid tri logarit cha cdc 56 12 "rat nhay" nén phdi 1y dén 4 hodc 5 s6 € sau
dau phiy thi két qua tinh todn méi ddng tin cdy.
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§7 - BIEU DIEN CONG THUC THUC NGHIEM Y = AX+B THANH BANG DINH MUC

Tir céc ket qua thye nghiém (quan tréc) tim ra dugce him thuc nghiém dang y = ax + b,
vi du nhv da tim dugc hao phi thai gian cdu lip mot loai cau kién (ndng tr 2 + 6 t4n) 1a
y = 0,95% + 1,2 (git mdy/ cdu kign). Néu cdu 1ap 1 cdu kién nang 4,5 tin thi phai thay
X = 4.5 vao cong thiic thuc nghiém trén méi tim duge "hao phi gio mdy” 12 0,95 x 4,5 +
1,2 = 5,47 git may/cau kién. R& rang la: fim duge cong thic thuc nghiém di 13 mot két
qua t6t nhumg chura tién 1oi. Vi khéng phéi ai ciing biét thay gia tri x vao ham s6, nhat 1a
nhimg ngudi lao dong chan tay; ngay ca nhimg ngudi quan 1y thi cOng la k¥ su ciing
khong c6 thoi gian d€ tinh todn nhu the. D6 1a 1y do cdn phéi bi€u dién cong thitc thuc
nghiém thanh bang dinh mic.

Ngudi ta mong muén ¢6 mét bang dinh miic c¢6 dang va dic diém sau:

Hinh 3.2. Dang bang dinh mitc c¢6 n cot

Ximin & X max >xlmax T Xomax [ e >X(n-Z]I‘nax - x(n-l)mux >xn—Imax * Xamax

¥ Y2 e Y1y Yn

-0 dong trén (hinh 3.2) biéu dién bién dac 1ap theo timg khoang gia tri, tai ranh gi6i
mdi khoang chi can tinh mot gia tri clha x tai coti (i = 1, 2, ..., n); o bén trdi dudng ranh
gi0i 1a X, & ben phéi dudmg ranh gii (tdc 1a thuoce cot (i+1)) thi ghi > Ximax+ Y0i cich
ghi nhur the thi chi can tinh toan x, ., (xem hinh 3.2).

- G dong dugi: méi cot ¢6 mot gid tri trung binh clta ham (¥,;), tuc 12 méi gid tri v,
(véi i=1,2,...n) tng vé1 mot khodng gid tri cia x,. Chiéu rong cdc khoang gid tri cua x,
khong cin bang nhau ma chiing xé& dich linh hoat sao cho céc g4 tri y; cd dac tinh sau:

|t<|
Tt

el

zy"

YI ‘}72 yn—l

=~

R q)‘r
Tiic 1a cac gid tri ¥, tao thanh mot c4p s6 nhan c¢6 cong boi q,-

Xmin= X {min X 1max X amax X 3max X amax X

y! yz .......

Hinh 3.3. M6 1d cdc khodng gid tri cia x; xé dich linh hoat

con cdc gid tri y; tao thanh cdp s6 nhéan
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Mudn ¢6 bang dinh mitc nhu hinh (3.2) thi phai giai quyét 3 van dé: x4c dinh s6 cot

cla bang; xdc dinh c4c khoang cia x;; tinh cdc ¥, cho mdi ot
7.1. Xac dinh s6 cot eda bang (n)

n> lg Ymax - 1g ymin
lgq,

trong do:
n - s6 cot cua bang
Yonaxs Yoiq - £14 trl 160 nhat va bé nhat clia ham thyc nghiém
q, - dai luong phu thude vao sai s cho phép 3 (tinh theo %)
100+5
q =
100-5

7.2. Tinh cac gia tri trung binh cua ham y (y))

YImin = Ym'm
¥imax = ¥imin - qy: ¥omin - qy
. :yimin +Yimax
' 2
o —Y2min tYomax
? 2
Ta cé: Yomin = ¥ imax

- YImax +y2max

¥a >

= ; = Y imin ;yimax — y(i—l)max2+Yimax

CAn U ¥ Y,y = Yinax KNI L =11

* Riit ra nhin xét: dé tinh cdc ¥, ta cbi cdn tinh toan y ., 1a du

(3.21)

(3.22)

7.3. X4c dinh cdc khoang gid tri cua x; dé nhan chung mot tri sé dinh muc ()7, )

. . _ . _ YImax -b
CQI 1: Ximin = Xmin® X1max = a

. . . . » YZmax — b
Cot 2 X2min = Ximaxs X2max = a
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PPN — . yimax -b
CQ[ I Ximin = x(i-l)mav Ximax = a

GOt 0 Xyin = X(n-tymax? Xaumax = Xz (12 diém bién trong khoang xdc dinh ctia ham s6)

7.4. Vidu

Biéu dién cong thiic thyc nghiém y = 0,5x +1,5 thanh bang dinh muc véi sai s& chap
nhan duge 8 = 10%; x = [1:5]

I- Xdc dinh s6 cot cha bang (n)

n> lg Ymux — Ig ymin :
lgq,

VOl Yyin =¥y =05 x 1+ 1,5=20
Ymax = ¥5) = 05x5+1,5= 4,0

_100+10 o0 L 184.0-182,0_1g(4/2) 0.3010

dy = = =3,48 = chonn=4 cot
" 100-10 1g1,22 lgl,22  0,0864

2- Tinh cdc gid tri trung binh ¥,
Yimax = ¥imin - qy =20x122= 2,44 = ¥ 2min
Y2max = ¥2min - qy = ¥Yimax - qy =2,44 x 1,22 = 2,97
Yamax = ¥3min - qy = Y2max . qy = 2v9? X 1’22 = 3’62
Yamax = ¥Ymax =4.0

Sy, S20A2M ) o 2207
1 9 2
97+3,62 3
y3:£%£_=3,295 . ¥, =_:6_22Tﬁ=3,81

3- Xac dinh cdc khoang gid tri x, trong méi cot

X yimux -b

imax

a
X(min = Xmin = 1
x = VimaTb 244-15 ) o

: a 0,5
-1.5

X2 max :M:2’94

0,5
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3,62-1,5

Ximax =

=4,24

Xqmax = Fmax = 5
K&t qua: Bang dinh miic thdi gian céu 1ap thuan

a) Bdng 3.9. Dinh mitc théi gian cdu ldp thudn

Khoéng gid tri cia bién so X; 1 +1,88 >1,88+2,94 >294 =424 »424+5

Hao phi gi& may trung binh 2,22 2,70 3,29 381
cho 1 cdu kién

b) St dung bang (3.9): x4c dinh cdu 1 cdu kién nang 3,5 tin can bao nhi¢u gio may?
Tra bang (3.9), thay ngay (& cét 3) can 3,29 gio may.

- Kiém tra do chinh xac khi chuyén ti y = 0,5x+1,5 thanh bang dinh mic
Tacé6x=3.5=y=05x35+1,5=3,25 gid mdy/cdu ki¢n

) -3
Sai s0 (so vai ham s6) %5’—25x 100 =1,38%

K6t ludn: Sai s6 pham phai la 1,38% < sai s6 chip nhan dugc la 10%.

85



Chuong IV

THIET KE PINH MUC LAO PONG
TRONG SAN XUAT XAY DUNG

C6 nhiéu loai dinh mifc lao dong nhur:

- Dinh mic lao dong ké hoach: ding dé hoach dinh Iuc luong lao dong va xdc dinh
quy luong hang nam clia doanh nghiép x4y dung theo k& hoach san xu4t - kinh doanh.

- Dinh mifc lao dong du todn: 13 mic hao phi lao déng xa hoi trung binh cin thiét
dugc co quan Nha nude ¢6 chifc nang va thdm quyén quy dinh va cé hiéu luc déi véi
mot hoat dong xay dung trong ca nude. Binh mifc lao déng du toan hay dinh muc du
todn lao dong ding dé 1ap don gid xay dung cia céc khu vie (cdc tinh, thanh phd truc
thudc trung wong).

- Binh mic k¥ thuat lao dong: 13 dinh mic lao dong chi tiét duoc lap trén co 6 ky
thuat va cong nghé thuc hién timg loai cong tic xdy lap trong diéu kién cu thé cla trng
doanh nghiép xay dung. Do d6 dinh mic k¥ thuat lao dong la dinh mic nang suat riéng
cua timg doanh nghiép x4y dumg dugce dung dé t6 chic san xuat va quan 1y lao dong: tra
cong lao dong phit hop véi cdc quy dinh phap luat.

bdi twong clia chuong nay 1a dinh muic ky thudt lao dong hay con duge goi 1a dinh
mifc san xuit ctia doanh nghiép xay dung.

§1 - CO 8O KHOA HOC CUA CONG TAC BINH MUC LAO DONG

L.1. Phan tich thoi gian Iam viéc cha cong nhan, lao dong

Thoi gian mét ca lam viéc (T),) thong thudng 12 8 gid, d6i véi mot s& nghé hoac cong
viee duge thue hién trong diéu kién khé khan, doc hai thi dugc gidm di (am viee 7 gios
hoac 6 gio/ca,...) theo quy dinh clia phap luat. Thi gian cha | ca lam viéc bao gdm cac
hao phi thoi gian cdn thiét duoc phan tich trén so dé 4.1 (trang bén).
trong do:

T}, - thoi gian cia ca lam viée

Ty - hao phi thdi gian lam viéc duge tinh vio dinh mitc

Ty - hao phi thoi gian lam viéc phit hop véi nhiém vu duge giao
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Tam Tydm

1 nv Tnqu Tknv Tngk

s SN S SRR sy S S S S

Tck Tln Tngtc T Tkll Tlh Tngv Tngkc Tngn Tngkh

nggl

So do 4.1: Phan tich thoi gian lam viée cua cong nhan, lao dong

T, - thoi gian lam cdc viéc chuén bi lic ddu ca vi cdc vige trude khi két thic ca lam

viéc va giao ca

T,, - thdi gian tac nghiép trong ca; Thai gian T, la thoi gian dich thuc lam ting tién

san phdm va né chiém ty trong 16n trong 1ca lam viéc (khoang tlr 60% + 85% ca)

T gqo - thoi gian ngimg viéc duge quy dinh phit hgp véi quy dinh phip luat hién hanh

T g - thoi gian ngiing viec vily do cong nghé (thi cong xay. lap)

Tger - thoi gian ngimg viée dé ngudi lao dong an ca va nghi giai lao (theo luat lao
dong cha Viét Nam, néu lam viéc lién tyc 8 gi trong 1 ca thi duge nghi (T,,) it
nhat la 30 phat, wic 1a ty,,mi, = 6,25% ca)

Nhur vay trong dinh muc lao dong nhat thiét phai cé dii 4 loai hao phi thdi gian can
thiet 1a: Tpy: Tys Toaies Togare

Tyam - hao phi thoi gian 1am viéc khong duge tinh vao dinh mitc lao dong

T, . - hao phi thdi gian ny lam cdc viéc cd ich nhung khong duoc tinh vao T 4, khi

lay s6 lieu dé lap dinh miic méi, gom:
T, - thoi gian lam cong viée khong dugc biét trude (Khong duge chudn bi)

T,, - thoi gian 1am cdc cong viéc thira nhu: pha di lam lai, sira chifa nhiing ché hu
hong do khong lam ding trinh t thi cong,. ..

T, gk - thén gian ngimg viéc khong dugc quy dinh (hodc khong diing quy dinh):

T, - ngung viéc do vi pham ky luat lao dong (di mudn vé sém, nghi qua dai,...)

Tgke - NBIMg viée do t6 chic san xuat kém (thi€u nguyén vat liu, thiéu ché lam viéc,...)

T,gn - nglmg viéc do cdc nguyén nhan ngau nhién (mua to, mat dién,...)

T, - ngimg vi¢e do cic nguyén nhan khac.
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Hién nay & Viét Nam quan 1y thoi gian lao dong theo ngay-cong, khong duoc thudn
loi cho nguai lao dong thudng phai lam viéc theo ca, kip hoac lam khodn sin phim
(khong nhat thi€t phdi lam di 1 ca). Théi quen nay phan anh vao viéc chon don vi tinh
hao phi lao dong trong dinh miic, nhu ngay.cong/DVSP hoac cong/DVSP.

Hau nhur cdc nude trén thé giéi déu chon nghia vu lao dong va ché do lam viéc theo
£10 (d61 v6i moi ngudi thi la gid.cong), vi du nhu:

Bang 4.1. S6 git 1am viéc theo nghiia vu lao dong cho 1 ndm

’7,[,1, Ten nuéc Nghlf vu la(_) dong | Ché do lan?\wcc\ cho Ghi chi
(s0 gid/nam) 1 tuan (gio/tudn)
(h (2) (3) (4) (5)
1 | Trung Quoc 2450 a) S0 ligu tir "gid, cht phi
2 |Héng Kéng 2400 xay dung cdc nuc khu
o vire chdu A - Thai Binh
3 |Philipine 1680 Duong” NXBXD - I
4 | Singapore 2288 Noi 1995
5 |Han Quéac 3720 71.5% b) (*) tinh s6 gio & cot (3)
6 |United Kingdom 1802 chia cho 52 tuan 1¢
7 | Canada 1856
g |My 2000
Bang 4.2. S6 gio 1am viée binh quéan cho 1 tudn
TU| Tennuge | OSOLM L Ten nude Sogilolam
viéc/tuan viéc/tudn
(h (2) (3) (1) (2) (3) (4)
1 | Australia 37 7 |Ireland 49 .4 Nguén tin: Bdo
2 | Belgium 38,1 8 |ltaly 386 |80 duc & thoi
~ dat, s6 ra ngay
3 | Denmar 39.1 9 |Norway 39.1 05/10/1992
4 {Finland 38,5 10 i Spain 42,0 '
5 |France 309 Il | United Kingdom 43 6
6 |Holand 39.1

* Ghi chii: Néu ché dg lam viée 1a 5 ngayltudn, méi ngay lam 8 gio thi mot tudn khong lam
dii 40 gicr hodce 43,6 gic thi nhimg gio lam con thiéu theo nghia vu lao dong ciia ting nuce dioce
lam bit vao thit 7 hode clui nhét, nhimg duge co quan nha mede c6 tham quyén quyét dinh cu thé
va ditge in vao lich phdt hanh trong cd nucc dé nliitng ngdy lam bu ¢6 hiéu qud nhur céc ngay
fant vige bink thuong.
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1.2. Mot s6 kién thirc co ban vé tam - sinh 1y lao dong

1.2.1. Sinh Iy lao déng

a) Sinh 1y clia cdc dong t4c, thao tc trong lao dong dugc chia ra 2 loai:

- Cdc dong tac, thao tic dugc coi 1a "tinh": thé hién & ché khi lam viéc ngudi thg phai
ghi, giit, kéo,... Néu khong san ra mot lyc ¢6 dinh va duy tri duge trong mot khoang thoi
gian cin thiét thi khéng dat két qua hoic héng viéc (nhu udn thép thi cong, kéo tai,...)

- C4c dong tic, thao tic duge coi la "dong”: thé hién 6 khi 1am viéc co bap luén luén
phién co va dudi nhu quai bia, cude dat, chat sat,... cong viéc ¢6 thé nang nhoc nhung
ngudi thg van thdy dé chiu.

Ngudi ta danh gid cdc dong tdc, thao tic finh thudng fa "nang nhoc” hon trang thai
"dong" cho nén thii lao cling duge tra cao hon.

b) Mitc do ning nhoc trong lao dong (cudng d¢ lac dong)

Cuding d6 lao dong dugc xem xét theo 2 mat:

- Mat tha nhat: xét dén do dai thdi gian lao dong, cong viéc nhu nhau nhung & dau do
dai ca lam viec bi kéo dai quéd quy dinh (theo ch€ do lao dong cla timg nudc) thi bi cot
13 tang cudng do lao dong. Ché do 1am viéc binh quan 40 gid mot tuan theo cong ude
quoéc 1€ (s6 47 nam 1935) hién nay di duge nhiéu nudc thyc hién. Tuy vay van con mot
56 nude dp dung ché do lao dong 16n hon 40 gitr mot tudn (bang 4.2).

- Mat thy hai: mirc do nang nhoc vi cing thing ctia lao dong. Do luong mic do nang
nhoc va cang thing theo céc cdch sau:

+ Do bing hao phi nang lugng (Calorie) trong lao dong (bang 4.3)

Bang 4.3. Phan loai lao dong nang nhoc
(theo tai liéu cha Vién vé sinh dich t&€, B Y t& Viét Nam)

Tiéu hao nang luong (Kcal)
trong 1 ngay dém (24 gio)

- Lao dong nhe (can bd, vién chic, ...) 2200 + 2400

Mirc dé nang nhoc cua lao dong

- Lao dong thé huc trung binh (cong nhan, lao dong > 2400 + 3000
trong céng nghiép nhe, ...)

- Lao dong thé lyc nang (cong nhén, lao dong trong > 3000 + 3600
nganh cong nghiép nang, ...)

- Lao déng thé lyc rat nang (cong nhdn, lao dong trong > 3600 + 4000
luyén kim, khai thac than, ...)
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+ Do bang nhip tim trong 1 phit: phuong phdp ciia Brouh. Mudn dénh gid mirc do
nang nhoc clia mot cong viéc theo cach do nhip tim cdn lam nhu sau:

- Chon nguai thyc hién cong viéc theo yéu cdu: Khong mic bénh tim mach, do twéi
trung binh, c¢6 da dai dién vé giéi tinh.

- Do nhip tim: phai l1ay 3 s6 do sau khi ngimg céc thao tic (2 phuit, 4 phat, 6 phit) va
so sanh véi tiéu chudn d€ danh gid (bang 4.4).

Bang 4.4. Dédnh gid mic d¢ nang nhoc bing nhip tim
{do y, bac si do nhip tim theo chi din)

Miic do nang nhoc Su bi€n dong cila nhip tim (nhip/phiit)
clla cong viec Sau phiit thi 2 Sau phtit thif 4 Sau pht thit 6
- Lao dong nang 128 116 110
- Lao dong trung binh 108 [00 95
- Lac dong nhe 95 %0 87

( Viet Nam, ca 2 cach trén déu da dugc ap dung dé trd lwong hodc quy dinh trong
bao ho lao dong al:" ... khéng duge sir dung lao dong ni khi mic dé nang nhoc: hao
phi nang lugng 16n hon 5 kcal/phiit 1am viéc hodc nhip tim > 120 nhip/phut.

1.2.2. Tam ly lao déng

Ning suat lao dong khéong chi phu thudc vao cdc yéu t6 khéich quan {cong cu lao
dong, d6i tuong lao dong, b tri ché lam viéc, 8 chiic va quan 1y san xuat....) ma con
phu thude vao yéu 16 tam 1y cta ngudi lao dong. Tam 1y clia ngudi lao dong can duge
quan tdm cédc diém sau:

- Lam viéc trong diéu kién duge bio ho lao dong t6t 1am cho ngudi lao dong yén tam
lam viéc thi méi c6 nang sudt cao va chit lugng tot.

- Sir 16 chiic cong viée chat ché, nhip nhang va ngudi lao dong nim duge cong nghé,
quy trinh quy pham ky thuat. Ngudi chi huy can phai dit khodt, it thay déi ménh 1énh dé
gay duoc 1ong tin d6i véi ngudi lao dong va ho yén tam lam theo céc chi dan.

- Méi con ngudi déu mudn ¢6 mot vi trf t6t trong xa hoi, mudn dugc xd hdi ton trong.
Do d6 ciing van mot cong viéc dy, van con ngudi Ay cén ¢6 cach cur i tran trong thi két
qua codng viéc s& 1ot dep.

Ngudi lao dong cin duge dong vién va khen thudng kip thoi.
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1.3. Nang suit lao dong va thuéde do nang suét lao dong. Tang nang suat lao dong

1.3.1. Khdi niém vé ndng sudt lao déng (NSLD)
- Nang suat lao dong l1a s6 lugng san pham tao ra trong mot don vi thai gian lao dong
{trong 1 gi& cong, 1 ngay cong hoac 1 ca lam viéc); hodc
- La s6 luong lao dong hao phi (gi& cong, ngay cong) d€ tao ra mot don vi san pham
1.3.2. Thuéc do ndng sudt lao dong

- Nhu khéi niém dd néu trén c¢é 2 céch do tinh NSLD, d6 la: s6 luong san phdm ...
hoac s6 lugng lao dong hao phi dé [am ra mot don vi sdn pham. Hai cdch do tinh nay c6
m6i quan hé ty 1€ nghich vét nhau:

Néu goi S 1a 6 san pham lam ra khi hao phi mot lugng lao dong twong Gng 1a T thi:

+ NSLD tinh theo s6 lugng san phdm (s) la: s =%
. « . Ty T
+ NSLD tinh theo s8 lugng lao dong hao phi (1) la: t = S

1
=~ Vay ta c¢6 cong thiic co ban:
S

lai €6 thé viét t =

| w| -

1

5

t= 4.1

- Ngoai 2 cich do tinh NSLD néu trén, néu do NSLD bing don gid tién cong (hoac
tién luong cho 1 don vi sdn phim) 1 khong ding. Vi ring NSLD v don gia tién luong
(hodc tién cong) thuoe 2 pham trdt khdc hén nhau: NSLD thugc pham tri hi¢u suat lao
dong con don gid tién luong thudc pham trd gid ca lao dong. Muén ting NSLD thi phai
dau tu cho thiét bi, cong nghé vi con ngudi; con tang don gia tién luong nhiéu khi khong
phai don thuan do cdc doanh nghiép quyét dinh dugc ma cOn do quy luat cung - cau -
gid ca vi cdc chinh séch 16n cua Nha nuéc néi chung, tic la c6 khi NSLD ching c6 gi
tang nhung don gid tién cong van phai tang. Trong thuc t€, ¢6 mot s6 doanh nghiép lay
don gié tién luong 1am thudée do NSLD thi qua mét dem "NSLD c6 thé tang dén vai chuc
phin tram” ciing khong phdi 12 chuyén hi€ém. Diéu d6 gay ra nhiéu khé khdn cho viéc
quan 1y sén xudt - kinh doanh ctia doanh nghiép.

1.3.3. Tang NSLD va ddnh gia khen thuong

Vi NSLD duge tinh theo hai hinh thic: theo san phdm va theo hao phi lao dong nén
cidn xem xét khi ddnh gid muc dé tang (hoac giam) NSLD ¢6 gi khic nhau khong?
Ta xét vi dy sau: C6 2 nhém thg cing 1am mot loai san pham trong diéu kién twong

tu: nhém I gdm 4 ngudi lam duge 10 san pham hét 5 gid; nhém 11 gom 5 ngudi lam duge
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10 san phdm hét 4,3 gi. Hoi nhém nao c¢é NSLD cao hon va cao hon nhém kia 13 bao
nhiéu % (tinh theo san pham va theo hao phi tao dong)?

Bai gidi.
- NSLD tinh theo san pham cia timg nhém:
+Nhém : NSLD [ = }OSP — = l_(\)SP =0,5SP / gi®.cong
dngayx5gid  20gid.cong
10SP 10SP

+ Nhom [I: NSLD 11 =

N — = — =0,465SP / giv.cong
Sngayx4,3gid  21,5gi3.cong

Ta thay nhém I ¢6 NSLD cao hon nhém II va cao hon la:
0,5-0,465
0,465
- NSLD tinh theo hao phi lao dong cia timg nhém:
+ Nhém I: NSLD | = 4ngay x 5gio _ 20gi10.cong
10SP 10SP
Sngay x 4,3gid.cong _ 21,5gi0.cong _2,15gid.cong / SP

10SP 10SP
Ta thdy nhém I ¢6 NSLD cao hon nhém I va cao hon la:
2,0-2,15

ANSLD, ,,, = x 100 =7,53%

=2,0gio.cong /SP

+ Nhoém I NSLD 2 =

C6 nghia 1a "hiéu suat lao dong" cta nhém I cao hon nhém 11, vi rang dé lam ra | san
phim nhém 1 da hao phi it hon (ddu trir) 12 6,98% hao phi lao déng, tiic 12 tang NSLD
6,98% (tinh theo hao phi lao dong).

Tir két qud tinh todn & trén, ta thdy tang NSLD tinh theo sin phdm tang nhiéu hon
tinh theo hao phi lao déng (7,53%>6,98%). Do d6 khi xét thudng tang NSLD céan phai
quy dinh théng nhat.

- Khi x€p loai khen thuéng dya vao mifc do tang NSLD, vin dé con & ché 1a "céch dat
phép tinh" chit khéong hin 1a diing s6 liéu 12 san phim (S) hay hao phi lao dong (H).
Ciing & vi du trén, néu goi S; va H, 12 s6 luong san phdm va hao phi lao dong tuong ing
cta nhém I; S, va H, 1a s6 lugng sén phdm va hao phi lao dong twong tng cta nhém II
thi tang NSLD tinh theo san phdm s& 1a (luu ¥ réng, ta cé S, = S,):

S5,

ANSLDHII:'TI L0033 Ly |ii00= L] xi00= ﬁ-l)xlﬂ(}:?ﬁ%
S, S, T, T, 20

bi
(*) Trong thuc t€ ngudi ta hay ding cong thiic nay dé tinh tang NSLD theo 56 lugng san pham
tuy riang cdc s6 lieu ding dé tinh déu la HPLD.
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2- Tang NSLD v lam nhanh hon 12 hai van dé ¢6 ¥ nghia khéc nhau:

Ta ldy lai vi du & muc ¢, thdy ring nhém I gém 4 ngudi lam duge 10 sin phdm hét
5 gio; nhém 11 gém 5 ngudi lam duge 10 sin phdm hét 4,3 gio. Nhu vay nhém I lam
cham hon nhung lai ¢6 NSLD cao hon; nhém It lam nhanh hon nhung NSLD lai thap
hon. Do d6 1am nhanh hon khong phai bao gid cling 12 c6 NSLD cao hon nhung cling ¢6
ldc cén thist. Van dé niy c6 lién quan dén hai dai lugng hao phi thoi gian va hao phi lao
dong cuing vdi nhig y nghia cua no.

- Dai luong thdi gian: trong cong tdc dinh mic thudng dung cde don vi do th gian:
giay, phiit, ngay, thang (ding trong dinh mifc thoi han xay dung cong trinh).

Thoi gian ciing ding dé do t6c d6 san xuat, ching han mot doi xay dyng ¢ moi ca 8
gio 1am dugc 25 cdu kién xay dung; mot doi xay dung khédc cu mdéi ca lam ra 30 cau
kién xay dung ciing loai thi néi ngay ring doi thit hai 1am nhanh hon, chua thé néi duge
d6i nao co6 NSLD cao hon.

- Pai luong hao phi lao dong: Hao phi lao dong (H) la lao dong clia con ngudi san ra
trong mot kKhoang thdi gian.
+ Cong thikc tinh:
H = (S6 ngudi Iam viéc) x [Thai gian 1am viée (giay, phit, gid, ngay)) 4.2)

+ Don vi do cla hao phi lao dong (H) thudng dung trong dinh muc la: gidy x nguoi;
phtit x ngudi; gid x ngudi (gid. cong); ngdy x ngudi (ngay.cong, hoac viét ngén gon 1a céng)

+ Hao phi lao dong dung dé do hiéu suat 1am viéc clia con ngudi ,

- Vai trd va tdc dung ctia dai lugng hao phi thoi gian va hao phi lao dong trong hoat
dong SXKD clia cic doanh nghiép xdy dung:

+ Néu khong 6 gi héi thiic thi hoat dong SXKD phai dam bio NSLD dé dat va vugt
cdc dinh mitc duoc giao nham dat k€ hoach doanh thu va lgi nhuén.

+ San xuat xay lap 12 mot linh vyc san xuat kém 6n dinh va gip nhiéu rdi ro vi thién
tai nén san pham xay dung nhiéu khi khong dugc hoan thanh va ban giao ding han dinh.
Néu 1a nhitng cong trinh c6 ¥ nghia chinh tri cu thé hodc dé giff tin nhiém véi cdc déi tic
thi "lam nhanh" dé hoan thanh diing han cdn quan trong hon 1a bao dam NSLD nhung bi
cham. Vi, néu doanh nghiép c6 dugc vi thé va sy tin nhiém s& cé nhieu co hoi dé bu dap
nhitng thua thi¢t nho, nhét thoi.

1.4. C4c nhan té anh hudéng truc tiép dén nang suat lao dong
1.4.1. BG tri ché lam viéc hop Iy, bdo ddm cdc tiéu chudn quy dinh

- Kh4i niém chd 1am viéc: 1a mot khoang khong gian trong d6 di chd dé bd tri cong
cu lao dong, d6i tugng lao dong, san pham lam ra va dudng di lai, van chuyén sao cho
ngudi lao dong thao tdc thuan lgi dé dat va tang NSLD.
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- Ché lam viéc phai dam bao céc tiéu chudn sau:

+ Dam bdo an toan (an toan san xu4t, an toan lao déng); phong chdng chdy nd.

+ Dadm bao vé sinh méi trudng: thong gi6, d6 nhiém doc, nhiém bui phai dam bao
tiéu chudn cho phép. Pam bao chi¢u sdng nhat 1a cic deén tin hiéu d€ diéu hanh cdc khau
cdng viéc phai phoi hop chat ché. Khong dé€ tigng 6n qua muic cho phép vira hai siic khoé
vira can trd thong tin, ménh 1énh bang tiéng néi (xem bang 4.5)

Bang 4.5. Anh hudng cla tiéng 6n dén sic khoé va két qua cong viéc

Cudng d6 tiéng 6n (dB) Sy anh hudng dén con ngudi
dén 80 Khong hai cho su nghe, nhung anh hudng dén suy nghi
80 +100 Anh hudng dén sunghe, con ngudi trao déi thong tin néu néi nhd
khéng nghe duoc
100 +120 Khong thé nghe duoc, dac biét 12 khi tiéng 6n kéo dai
130 va Ién hon Lam u tai kéo dai, néu tiéng 6n 1au hon thi cé thé bi diéc

1.4.2. Chdt lugng ctia cong cu lao déng: may méc thist bi va cong cu cdm tay phai
phu hop v6i san pham va cong nghé; bdo dam sin sang vao viéc vi van hanh binh
thudng sudt ca ca 1am viéc.

1.4.3. Chdt lugng ciia doi twong lao dong: vat liéu, ban thanh phdm dua vio sdn xuat
can phai c6 xust xit, miu ma ding quy cdch va chat luong theo yéu cdu cha thiét ké.

1.4.4. B6 tri lao dong diing nghé va diing bdc the yéu ciu & méi vi tri lam viéc, doi
khi con luu ¥ dén cd tinh cha ngudi thg ¢6 phit hop véi yéu cdu cong viéc khong. O méi
vi tri cdn n6i rd "ngudi thg phai lam nhiing gi duge ghi & trén bang va ghi lai nhiing gi
chua ot trong cong viéc".

§2 - THIET KE DINH MUC LAO PONG

2.1. Thiét ké diéu kién tiéu chuin

Dieu kién ti¢u chudn & day 1a cac quy dinh chudn muc d¢ thuc hién dugc 16t céc dinh
miuc [ap ra dling nhu phuong phdp luan di néu: diéu kién san xuat nhu thé nao thi phai
¢6 dinh mic tuong Wng nhu thé; néu diéu kién lam viéc thay déi thi dinh mitc ciing phai
thay déi theo.

- Noi dung ciia diéu kién tieu chudn cling chinh 13 cdc nhan & anh huong truc tiép
dén NSLD di néu ¢ muc 1.4 - tiét §1. O day chi b6 sung thém phan thiét k& thanh phéan
t6 nhém thyc hién timg cong viéc.

- Thi¢t k& thanh phan 6 nhém (s& luong the va cap bic nghé).
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Dé chon dugc thanh phin t6 nhém hop ly, thudng ding 3 cdch sau day:

+ Cdch 1: Néu quan sét thuc t& & mot s6 cong trudng thay bién ché td nhém dé thuc
hién mot loai céng tic xay, lap nhat dinh thay cong viéc xudn xé, it nging viéc cuc bo,
NSLD t5t thi ¢6 thé chon ngay thanh phan t6 nhém thyc t& Iam bién ch€ chudn va tinh
cap bac thg binh quan cho dinh mic méi.

Cich nay cé co s thuc € la: cong viéc va nang suit 1a ngudn song cha ngudi tho;
timg nhém ngudi di hop tdc lam viéc theo sy phan cong cia ngudi ding dau, hudng
luong san phdm va chia luong theo néng luc chuyén mén nén khong thé ¢d bién ché thira
hoac tay nghé khong phit hop. Tuy vay, 13 ngudi thg nén han ch€ vé dau 6c t6 chife, néu
gip nhimg cong viéc mdi, quy trinh quy pham k¥ thuat phic tap tht khong nén chon
bién ché t3 nhém theo cdch nay.

+ Cdch 2: Dua vao bién ch€ thg khi thuc hién cong viéc (duge ghi & phi€u dac tinh
khi quan tric) v hao phi thoi gian tic nghiép cho timg phén tir cong viéc dé diéu chinh
va hoan thién bién ché nhém, t6 thg.

Noi dung cia cach nay nhu sau:

Pua ra it nhat 2 phuong an bién ché thg (¢ thé 1ay bién ché thg thyc t€ la mot
phuong 4n). Dua vio cdp bac cong viéc cia timg phan tir d€ chon bac thg; dya vao hao
phi thoi gian téc nghiép cho timg phédn tir dé chon s6 ngudi thuc hién. Phén cong lao
dong tuong d6i déu cho timg ngudi, timg béc tho; tan dung thoi gian lao dong clia thg
bac cao.

So sdnh cdc phuong an bién ché thg va chon ra phuong an tot hon.

Phuong 4dn bién ché tha duge chon phai dat 2 di¢u kién:

. Cé ngimg viéc cuc bo nhd hon cée phuong an kia, tidc 1a c6 NSLD cao hon.

. Néu bién ché nhiéu thg bac cao dé c¢6 NSLD cao hon thi phai chi luong nhiéu hon
nén phii dam bao diéu kién:

(Téc do tang NSLD) > (T6c do tang tién luong)

Vi du: Quan sat mot nhém cong nhan 1ap dung khuon thép mdi hat. Khuon thép cé
kich thudc 1800x300mm cé sudn. Dinh miic lao dong (PMy,) tinh cho 1m® khuon thép
mai hat (gid cong/m?), chat lugng khuon dam bao khit, phang.

S6 liéu thu duge bang phuong phap CAKH tai hién trudng. Sau khi x{r 1§ s6 liéu, tinh
hao phi lao dong tic nghiép trung binh cho timg phén tlf va cdc s6 liéu lién quan khac
ghi vao bang sau (bang 4.6).
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Bang 4.6. Hao phi lao dong tdc nghiép va phuong 4n bién ché t8 tho

Hao phi LD tic | Cidp Bién ché tha Bién ché tho
TT| Tén cac phan tir nghiép tinh cho | bac phuong dn [ phuong dn I
2 . -
ticnghigp | Im khuonthép | cong | pac | phac 3 [ baca | bac2 | bac3 | bac4
Viéc
ng.phit | % ' 2 2 | 1 3 2
I i{Van chuyén 10,04 12,8 | 2-3 1 10,04 - - 5,02 | 5,02 -
khuon thép dén
ché lap dung
2 |Lady dau 0,53 0,68 4 - - 0,33 - - 0,53
3 |Ghép khuon thép| 54,3 69,29 | 2-4 | 18,3 | 36,0 - 6,3 240 1 240
(k€ ca hé cheng)
4 |Kiém tra va cd 13,5 1723 | 34 - - 13,5 - 13,0 1 0,50
dinh khuon
Cong HPLD 78,37 100 28,341 36,0 | 14,03 | 11,32 | 42,02 { 25,03
timg bac tho

* Nhan xét dénh gi4 va lua chon phuong 4n bién ché t8 doi
- Phuong an I Bién ch€ 5 thg gém 2 the béc 2, 2 thg bac 3 va | tho bac 4.

Caip bac tho binh quan: C,, = 2”;2;3*;1"4 =2,8/7
+2+

+ Ngimg viéc cuc bd do phéi hop thao tic cha ngudi 1am viéc it nhat 14,03 nguoi.phit
(bdc 4) so v6i ngudi lam vige nhiéu nhat trong nhém 36 ngudi.phit/2 ngudi 1a:

3 1403

36
2

+ Ngimg vigéc cuc bo gilfa thg bac 2 (2 ngudi) so véi nguoi [Am nhiéu nhat (2 tho
bac 3) la:

x 100%=22,06%

362834

2 2

==  x100%=
3% x100%=21,27%
2

= 16ng s6 ngiing viéc cyc bd clia phuong an I 1a: 22,06% + 21,27%x2 = 64.6%
- Phuong dn 2: Bién ché 6 tho gém | thg bac 2, 3 thg bac 3 va 2 thy bac 4.
Ix2+3x3+2x4

Cap béc tho binh quan: Coq = 17342 =3,17/7
+3+
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+ Tho bac 3 1am viéc nhiéu nhat, binh quan 1 ngudi 1am 42,02/3 = 14 ngudi.phut.
+ Ngimg viéc cuc bo giita thg bac 2 so véi thg bac 3 Ja:
M_—“‘?’—gx 100%=19,14%
+ Ngimg viéc cuc bo gilra 1 thg bac 4 (binh quan 1 ngudi lam 25,03/2 = 12,515
ngudi.phiit) so véi the bac 3 la:

1—ttiSIwa 100% =10,6%

— (8ng 6 ngimg viéc cuc bod clia phuong 4n I1 1a: 19,14% + 10,6%x2 = 40,34%

* Nhan xét chung: Phuong 4n I bi ngimg viéc it hon phuong 4n I (40,34% < 64,6%)
tiic 1i 6 NSLD cao hon. Nhung trong diéu kién huéng luong khodn san phdm (theo BM)y),
thi con phai xét xem phan tang NSLD c6 b lai duoc phin tang tién luong hay khong?

Mudn thé can phai tinh tién lwong binh quan cla 2 phuong dn va so sanh (tién luong
clia cong nhén xay lap 14y theo bang luong A.1 - thang luong 7 bac - muc 8: XDCB theo
nghi dinh 56 205/2004/ND-CP - ngay 14/12/2004).

Bang 4.7. Bang luong A.1. Thang luong 7 bac (trich)
8. Xay dung co ban (gdm 3 nhém muc luong)

Don vi tinh: 1000d

8- Xay dung co ban, | Bac - Hé sd, mifc luong (tir ngay 01/10/2004), LTT=290.000d/thdng
vat lieu XD, sanh s, 1 I v v VI VIl
thuy tinh

Nhom |

-He sa 1,55 1.83 2.16 2,55 3.01 3,56 4,20
- Miic luong 4495 530,7 6264 739,35 872.9 10324 | 12180
Nhom 1 -

- He s6 1,67 1,96 2,31 2,71 3.19 3,74 4,40
- Miic luong 484.3 5684 6699 7859 925,1 1084,6 | 12760
Nhom HH

- He so 1,85 2,18 2,56 3,01 3,54 4,17 490
- Mc luong 536,5 6322 742 4 8729 1026,6 | 12093 | 14240 J

* Chii giai: Cic nghé thudéc méi nhém mife luong cha XDCB:

Nhéom 1: Moc, né, sit; Lap ghép cau kién, thi nghiém hién trutmg; Son voi, cat lap
kinh; Bétong; Duy tu bdo dudng dudng bang san bay; Sira chita co khi tai hién truong;
Cong viéc thii cong khéc.
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Nhom I1: Vén hanh cdc loai may xay dung; Khéo sdt, do dac xay dung; Lép dat may
moc, thiét bi, dudng 6ng; Bao dudng mdy thi cong; Xay dung dudng giao thong; Quan
Iy stra chita thudng xuyén dudng bg, dudng sit, dudng thuy; Tuin dudng, tudn cau, tuin
ham dudng sit, dudng bo; Kéo pha; Lap cdu phao thii cong;..

Nhom [II: Xay lap dudng day dién cao thé; Xay Idp thiét bi tram bién 4p; Xay lip
cdu; Xay lap cong trinh thuy; Xay dung dudng bing san bay; Cong nhan dia vat ly; Xay
dung cdng trinh ngdm; Xay dung cong trinh ngoai bién; Pai tu 1Am méi dudng sat;. ..

- Tinh tién luong binh quan cfia méi phuong 4n (mic tién huong thudc nhém I

+ Phuong an I ¢6 Gy, = 2,8/7. Tra bang 4.7, ta c6 hé s& luong bac 2/7 14 1,83; hé s6
luong bac 3/7 1a 2,16. Hé s6 luong binh quan bac 2.8/7 1a:

H, o, —H _
Hyyr =y + 20002000 g 1,83+2—’161—01'§3x8=2,094

Néu LTT = 290.000d/thang thi tién luong binh quan ctia mét nguoi thg thudc phuong
an I'la: TLy, = 2,094x290.000 = 607.260d/thang

+ Phuong an II ¢6 Cyq = 3,17/7. Tra bing 4.7, ta ¢6 he s6 luong bac 4/7 1a 2,55; hé s
lrong bac 3/7 la 2,16. He s6 luong binh quan bac 3,17/7 La:

2,55-2,16

H ~-H
BT 30T 17 =216+ " 22 017 =2,2263
160

100

Hyy =Hyp +

Néu LTT = 290.000d/théng thi tién luong binh quan cla mot ngudi the thuée phuong
an IT 1a: TLy, = 2,2263x290.000 = 645.627d/théng
- Tinh t6c d6 ting NSLD va t6c do tang tién lwong cha phuong 4an II so véi
phuong an [
Téc do tang ning sudt:
It
NS[ _ 1 : [ 117
NS 1+0,4034 1+0,646

Téc do tang luong binh quan:

Lo, 645.627
L[bq 607.260

=1,063

Vay t6c do tang NSLD (1,17) > 16¢ do tang luong (1,063) = chon PAII dé bg tri 18
tho s€ hop 1y hon.

K¢t ludn: Bién ché thg theo phuong 4n 11
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+ Cdch 3. Thiét k& thanh phan t6, nhém theo diing véi quy dinh cla cip bic cong viéc:

Trudng hop nay cin thuc hién theo nguyén tic cla Iy thuyét:

Bién ché sao cho tan dung dugc nhiéu nhat nang luc clia thg bac cao;

Phan phdi khéi lugng cong viée tuong d6i déu cho moi thanh vién sao cho thoi giaﬁ
ngimg viéc cuc bd do phai cho dgi nhau 13 it nhat.

Vi du: Xdc dinh bién ché hop 1¥ cho nhéom thg né xay tudng 22 bang gach chi dic,
vita TH 25#, tudng ¢6 15% 16 cira, cao £ 4m. Da biét hao phi thai gian tdc nghiép cho
ting phdn tir va cip bac cong viéc quy dinh. C6 2 phuong dn duge dua ra d€ lua chon

(bang 4.8).

Bang 4.8. Thiét k& thanh phin nhém thg theo cdp bac cong viéc

Thanh phén nhém the theo cac phuong dn

phuong 4n

~ |HPLDcho| Cépbac Phuong 4n | Phuong dn 2
TT| Tén phén viéc Im® x4y |cong viéc -
2 2 1 2 | 1
I |Cang day, ldy ddu | 310 442 1155 | - | 155|155 | - | 155
2 |Van chuyén gach,.. 102,4 2 1024 - - 1024 - -
3 |Van chuyén, cap 67.2 > | 612} - - etz | - :
vita cho thg
4 |Xay gach dac, 3128 3+4 - 1428 1 70,0 - 1128 | 100
wong cao < 4m
5 |Kiém tra khoi xay 14,8 4 - - 14,8 - - 14,8
va lay ci
HPLD tinh cho 185,1 142,8 | 1003 | 185,1 | 112.8 { 1303
1 ngudi thg ') 2 2
92,551 714 | 1003192551 112,8 | 1303
Ngimg viéc cuc b cla timg bac thy (%) 7,73 | 28,8 - 2897 | 13.43 -
Ngimg viéc cuc bo (%) téng cong cia timg 73,06 71,37

- Nhan xét va két luan: Phuong dn 2 tdn dung duge thg bac cao nhiéu hon phuong an

| va ¢6 tong thoi gian nglmg viéc it hon phuong dn 1 (71,37 < 73,06).

Mat khdc cdn xét dén don gid tién luong cla timg phuong an:

+ Phuong dn | ¢6 C,,, = (2x2+2x3+1x4)/5 =2,8/7, C6 T L, 4/, = 6077.260d/thang

602.475d/thang
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Téc do tang NSLD ciia phuong 4n 1 so véi phuong 4n 2:

NSI it . 1
NS2 1+0,7306 1+0,7137

=0,990

Tée do tang luong binh quan clia phitong 4n 1 so véi phuong dn 2:

L, 607.260
L, 602475

=1,008

Ta thay t6c do tang tién luong cla phuong 4n 1 nhanh hon tang NSLD so vdi phuong
dn 2, vay ta chon phuong dn 2 dé bién ché thg cho nhém Xay twong day 220mm.

MG rong ra, c6 thé coi phuong 4n 2 1a bién ché’ mdu cho mot "mét xich” cho viéc xay
tuong 22 cao < 4m. Néu khdi lugng xay nhiéu thi ta "néi cdc mét xich lai véi nhau” dé
c6 bién ché the cho 1 15 xay theo ki€u 4 - 2 - 2 hodc 6 - 3 - 3 xuat pht tir bién ché mot
mat xich 2 - 2 - 1 cla phuong 4n 2. Trén day mdi chi 1a vi du vé cdch thiét k& bién ché
mau cho mot nhém va 18 thg cén dwoge kiém nghiém va hoan thien trong thuc té.

2.2. Tinh tri s6 dinh mitc lao dong
2.2.1. Cdc dang céng thirc ¢é thé cé
- NEu cde s6 lieu cho theo s tuyér déi: T, , Ty, Togicr Tngg thi dinh mic lao dong
(DM, ) tinh theo cong thitc:
DMy = To + Ty + Ty + T (213.cong/DVT) (4.3a)
- Néu chi ¢6 thoi gian tac nghiép cho theo s6 tuyét doi (T, - gi6 cong/DVT) con cdc
dai luong khéc cho theo s6 tuong d6i (%): t,, togtes tnger thi tinh theo cong thire:

T, x 100

2100—(tck+t

(g1o.cong/DVT) , (4.3b)

13

ngte + tng,gl

Cong thitc (4.3b) hay duge dung nhat trong thuc t&!
- Néu ¢6 thai gian téc nghiép cho theo s& tuyét dsi (T, - g1 cong/PVT) codn céc dai

luong khac cho theo s6 tuong déi (%): 1, thgier Tnggt BhUME t. . >10% ca lam viéc va

lmin " [min

lr'tg,gl ngpl * toppl

= 6,25% ca thi phéi tan dung mot phén thoi gian t,,, dé nghi gidi lao.

Goi mot phén t,.,. tan dung dé nghi gidi lao la x (nhan cic gi4 tri dang phan s6
X=1/2; 1/3; 1/4; ..), ta cé:

t - _ min PN L o .. SRy . N
Laget = lagg = Xboge 2o, - Tachon gid i cha x thod mén diéu kién cha biéu thic nay
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1
ngte

+ Tiép dén phai xdc dinh t
o _ Tngn:

t =
ngte
T, +T

ngte

(100 _([ck + (tnggl - XtﬂglC )))

Sau khi rit gon, ta c6:

th = Loge (100 —(ty +1,,4)) (4.3¢)
ngte ck nggl -
BT, +(1-x)T -

nghe
Trong d6: T, cAn dugk tinh ra s6 tuyét doi (gi cong/DVT) tir tri s6 clia t,,,. da cho (%):

T, xt
Tn'lc = =
100 (1, +t

nglc

, (gid cong/ DVT)
t

ngte + nggl

1t
ngie

+ Néu tri s0 x tdn dung O €., 1a qud bé (x < 1/6) thi ¢, tinh theo cong thic:

tt _ Tngtc min
tngt(; - T T (100 - (tck + tnggl )) (43d)
n + nglc
it __ 4min
trlgg,l - tng,;;,l

+ Cuéi cung ta cé:

T, %100
= w ——, (git cong/DVT) (4.3¢)
100 — ([ck + l::gtc + tr:ggl
hodc:
T, x100 .
DMM = w t min + (gld Cfmg/DVT) (43g)
100 — (tck + tngtt;: + tﬂggl)

2.2.2. Xdc dinh tiéu chudn dinh mitc thoi gian tdc nghiép

Ta thdy trong cac céng thic tinh DM, & muc trén, cong thiic nao ciing phai c6 dai

lugng hao phi lao dong téc nghiép cho theo s6 tuyét doi (gi¥ cong/DVT). T, ¢ vai tro

mn

rit quan trong vi né truc ti€p 1am ting ti€n san phim va chiém mot ty trong 1én

(60 + 85%) cua ca lam viéc. Cong thic tinh:

TH'I = Z Tl 'Kl (4'4)
=1

trong doé:

m - s& phén tir tic nghiép
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T; - hao phi lao déng tinh trung binh cho 1 don vi san pham phan tir i

= d dugc tinh & giai doan chinh Iy s6 liéu

i

'M=
>

K; - hé s6 chuyén don vi va hé s6 co cau

* Vidu: Sau mot s6 lan quan tric qué trinh lap cdu kién nha &, thu thap va chinh 1y s6
liéu ¢6 két qua nhu sau:

1- Nhan vita: ' 25,3 ngudi.phiit/m” vita
2- RAi vita: 5,7 ngudi.phit/m’

3- Méc cau kién: 2,3 nguot.phit/cdu kién
4- Quan sat va si nhan: 1,03 ngudi.phiit/cau kién
5- Lap cdu kién & vi tri binh thudng; 10,1 ngudi.phit/cau kién
6- Lap cdu kién & cic géc (khé khan hon): 15,4 ngudi.phit/cau kién
7- Cang diy miic: 8,6 ngudi.phit/lan

8- Diéu chinh va c& dinh tam: 11,5 ngudi.phiit/cdu kién
9- Tac nghiép phu: 0,3 ngudi.phit/cdu kién
Biét rang;:

- Tong cong cdc lan quan tric lép duge 140 ciu kién, trong dé ¢ 124 c4du kién binh
thudng va 16 cau kién & vi trf géc.

- Téng 6 vita da dimg 13 1,54m*

- Bé mat rai vita: 103m?

- Cang day miic: 15 lan

Don vi tinh dinh mic 1a ldp xong 1 c4u kién binh quan cac loai. Yéu cau tinh T, dé
lap 1 cau kién binh quan?

Bdi giai:

1- Xé&c dinh cic hé so:

- Céc heé s6 chuyén don vi:

K, =2 0011
140

K, =193 _ g 74
140
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15

K,=—=0,11
140

- Cic hé 6 co caw: K, =ﬁ=0,89
7140

K, =£=0,11
T 140

6
Kiém tra diéu kien > K, =17 C6 0,89 + 0,11 = 1, bdo dam diéu kién
i=s

2- Tinh thoi gian tic nghiép:
T, = 25,3x0,011 + 5,7x0,74 + 2,3x1 + 1,03x1 + 10,1x0,89 + 15,4x0,11 + 8,6x0,11 +
11,5x1 + 0,3x1 = 31,255 ngudi.phit/ck

Hay T,, = 0,52 g16.cong/ck

2.2.3. Xdc dinh cdc tiéu chudn dinh mic con lai

Cic tieu chuidn dinh mifc ¢on lai: dinh mifc théi gian chuan két; thoi gian ngimg cong
nghé; thoi gian nghi giai lao thudng duge tinh theo phan tram (%) ca lam viéc.

Ciéc thong tin dé x4c dinh 3 dai lugng trén (thuoc nhém B, phan B - chuong 2: céic
phuong phap thu lugm thong tin) dugc thuc hién theo cic phuong phip CANLYV,
QSDTD, moé phong Monte Carlo.

O Viet Nam cho dén nay van thuong ding phuong phip CANLYV (thuc ra la "chup

anh ca lam viéc") d€ xdc dinh cic "tiéu chudn géc” vé t, t ..t cho timg loai cong
tdc xay lap va cho cic céng viéc chinh clia timg loai. Sau dé thi m& rong ra cho cic cong
viéc clia tung loai cong tic xay lap va lap bdng tinh sdn d€ tién sit dung va c6 két qua
nhanh nhat.

2.2.4. Vi du: Tinh dinh mirc lao dong (BM,4) cho cong tac xay.

Xay tudng 22 bing gach chi dac tiéu chuén 6x10,5x22cm. Céc s liéu thu duge va da
chinh 1y nhu sau:

- Lao déng tac nghiép cla thg chinh 12 6,5 gidn.cong/m’ xay.

Céc hao phi lao dong khac thu duge bang CANLYV tinh theo phan tram (%) ca lam
VIEC: Ty = 5% e = 12%; th0q = 9%.
- Cic cong viée phuc vy xay:
+ Hao phi lao dong trung binh van chuyén 1 xe gach 60 vién la 0,18 gi¢ cong.
+ Hao phi lao dong trung binh 1 14n xdch 2 x vita (2 x6 x 7 lit) 12 0,10 gi& cong/lan.
Biét rang xay 1m’ tudng 22 hét 540 vién gach va 300 lit vita.

Hiy xdc dinh DM, cia thg va phu cho 1m* xay.
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Bai gidi:

36 lieu da cho t,,. = 12% roi vao trudng hop topc > 10% nén can tan dung mot phan
dé nghi giai lao véi diéu kién la:

u _ min mln _
tnggl - tnggl x‘tngt{: - lngg,l * n;,;,l 6 25%

Giai bat dang thic: 15, =1, — XA, 26,25 d€ xac dinh x. Ta cé:

9-x122625=>x< 9_162’25 = 2,73 = chon x ='l
=9 ~.12=6,6% >6,25%.
5
Xdc dinh t" = T"*’“ (100 —(t, +t_ )
ngle ck nggl /7 *
g +(l nth EE
T, xt
- tm % ogec _ 6,5x12 :—?§=1,054gi606ng/m3 xay
BT T00— (1 + Ly + ) 100-(5+1249) 74
= 1’0?4 (100—(5+9))=;’23;:&86:12.34%,
6,5+(l—§).1,054 ’
- Tinh dinh mufc lao dong clia tho:
100 A
bM,, = T 6,5% 100 — 8,54 gidy cong/m’ xay
100 —(ty + (e +15 ) 100-(5+12,34+6,6)

- Tinh dinh mifc lao dong clia viéc phuc vu xay (chi tinh T riéng, cic hao phi thoi
gian khdc lay nhu tho chinh).
+ Xdc dinh thoi gian tdc nghiép (T)
T..= 2 T.K,, trong dé i = 2 (v/c gach va v/c vita)
i1

540y b 300

1 =——=%K, =—-=21.43
60 14
T, =0.18x9 + 0,1x21,43 = 3,76 gid.cong/m’ xay
[ 3,?6X100

b = = 4,94 gid cong/m* xay

100—-(5+6,6+12,34)
- Hao phi lao déng dinh miic cho ca thg chinh va phuc vu tinh cho 1m* xay la:
DM, = DM’ + DMY =8,54 + 4,94 = 13,48 gidy cong /m” xay.
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Chuong V

THIET KE PINH MUC THOI GIAN SU DUNG MAY XAY DUNG

§1 - THIET KE BIEU KIEN TIEU CHUAN

1.1. Nguyén tic chung khi xac dinh diéu kién tiéu chudn

- Dam bao cdc diéu kién 18 chic - k¥ thuat (chon mdy c6 tinh nang k¥ thuat va cong
suat phit hop véi dac diém va khdi lugng cong téc; co phuong an 13 chic thi cong chi
tiét: quy trinh lam viéc va dudng di chuyén ctia mdy,...).

_ Sir dung méy ¢6 hiéu qua: tan dung ti da tinh nang k¥ thudt va nang sudt cua may;
giam cdc thoi gian ngung nghi do 16 chic sin xuat kém nhur phéi hgp gilta cdc mdy; phoi
hop gilta médy véi cong nhan xay lip phuc vu khong tét,. .

- Bdo dam an toan trong san xudt, nhat 12 an toan lao dong.
- Bao dam céc tiéu chudn v& moi trudng 1am viéc: khi théi va ti€ng 6n qud muic cho phep.
1.2. Céc néi dung cu thé

1.2.1. Chon mdy xay dung c6 tinh nang k¥ thuat va cong sudt phit hop v6i dic diém
va khéi luong cong viéc. Chat lugng mdy phai dugc dang ki€ém theo quy dinh. Tho diéu
khién dugc bd trf db s lugng va béc thg theo quy dinh cta cd quan ¢ tham quyén vé
quan 1y van hanh xe may xay dung.

1.2.2. Néu cong viée clia mdy xay dung cin ¢6 CNXL phuc vu thi phai dugc bién ché
hop 1y dé ngudi lao dong lam viéc vira stic va tan dung dugc cong sudt cha may moc
thiét bi (duogc viét k¥ thanh muc niéng).

1.2.3. Thanh phan cong viéc va quy trinh thyc hién can phdi 16 rang, chat ché. Thuc
hién diing ché do 1am viéc trong ca: lam viéc, chay khong tai, ngimg viéc dugc quy dinh
(bao dudng, ngimg cong nghe, nghi giai lao).

1.2.4. Chd lam viéc cia mady xay dung, dudng di chuyén khi 1am viéc clia may phai

hop 1y va an toan (khong c6 tac hai dén san phiam hoac cong viéc khéc; bao dam an toan
lac dong)
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1.3. Xdc dinh bién ché CNXL phuc vu may xay dung

Theo dac diém van hanh clia mdy mée, thiét bi ¢6 thé chia mdy x4y dung ra lam
2 loai: _

- Mdy xay dung hoat dong chu ky, nhu cin tryc, mdy tron bétong, ..

- My, thiét bi thi cong hoat dong lién tuc nhur: bang tai, may bom bétong, ...

1.3.1. Bién ché CNXL phuc vu mdy, thiét bi hoat dong chu ky

D¢ tan dung t6i da nang suit cia mdy thi phai bién ch€ nhém CNXL phuc vu (s6
lugng va bac the thich hop) sao cho bao dam céc diéu kién:

(D¢ dai chu ky lam viée cita mdy) 2 (D¢ dai chu ky phuc vu ctia CNXL) (5.1)

* Vi dy: Bo tri CNXL phuc vy may tron bétong dung tich thiing 2501, tron bétong
mac 200#; XM PC-30; d4 1x2cm d6 sut 8cm. Theo tinh todn cap phoi cho 1 mé tron cdn
3 xe da, 2 xe cdt. S8 ligu quan sat thu duoc:

- Xuc 1 xe da: 0,8 phuit,
- Van chuyén d4 dén mdy tron: 1,0 phdt,
Xiic + van chuyén 1 xe dé: 1,8 phuit.
- Xidc | xe cat: 0,4 phat,
- Van chuyén cat dén mdy tron: 1,0 phuiit,
Xdc + vén chuyén | xe cit: 1,4 phit,

Biét rang: D6i v6i méy tron 2501, bétong mdc 2004# , dd 1x2cm do sut 8cm ¢6 chu ky
1 me tron la 2 phuit.

Kiém tra diéu kién (5.1) ta thdy di dam béo:

- Thoi gian phuc vu d4 hét 1,8 phuit < 2 phiit

- Thoi gian phuc vu cat hét 1,4 phiit < 2 phut

B6 tri CNXL phuc vu nhu sau:

- 2 nguoi (1 bac 3 + 1 bac 2) xiic va van chuyén 1 xe dd x 3 xe = 6 ngudt

- 2 ngudi (bac 2) xiic va van chuyén | xe cét x 2 xe =4 ngudi
- I ngudi (bac 3) cap ximang; nudc 18y & voi 1 nguti

T6 tho phuc vu gém: 4 ngudi bac 3 + 7 ngudi bac 2. Téng cong: 11 ngudi

1.3.2. Xdc dinh s6 CNXL phuc vu mdy, thiét bi hoat ding lién tuc (bdng tdi, may
sang rua dd)

S6 CNXL phuc vu thiét bi, may méc hoat dong lien tuc (N):
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(Ning suat 1 phiit 1am viéc rong clia may)

N_

= 52
(Nang suat 1 phiit téc nghiép cla cong nhan } ©2

a) N&u goi nang suit san lugng 1 ca mdy 12 S,; thoi gian lam viéc theo quy dinh | ca
clia may 1a T'_,; hé s6 st dung thdi gian ciia mdy la K, thi nang suit tinh cho 1 phdt lam
viéc rong cla may (NS, la:

S..
NS = “__ (DVSP/phiit may) (a)
T, K,
b) Néu tiéu chudn dinh miic thdi gian tdc nghiép cla cong nhan tinh cho [ don vi san
phdm 1a T',, thi ning sudt 1 phiit tac nghiép tinh theo san pham (NS'cy) la:

NSy = T—lr- (BVSP/phiit. ngudi) (b)

n

Thay (a) va (b) vao cong thitc (5.2), ta ¢&:
S 1 S, T,

[+ . vat o in

T, xK, T, T,xK,

(nguoi)

Vi du bing s6: nang sudt ca clia mét bang tai van chuyén dé 1 x 2 la: S, = 95m’/ca;
T, = 25 ngudi phat/ m*; T', = 480" K, = 0,7. Ta c6:
N = 9925 _ 7,068 lam tron N = 7 ngudi.
480x0,7
Két luan: cén bién ché 1 nhém CNXL gém 7 ngudi d€ phuc vu cho bang tdi c6 nang
sudt 95m” dd 1 x 2 trong 1 ca 8 gid.

§2 - XAC DINH DINH MUC THOI GIAN SUDUNG MAY XAY DUNG

Dinh muc thoi gian sir dung may xay dung phu thudc vao 3 nhan 16 anh hudng:

- Thir nhat: phu thuge vao trinh d6 k¥ thuat clia nha ch€ tao mdy xay dung.

- Thit hai: phu thuoc vao didu kién thi cong: dac diém cia ddi tuong san xuat, diéu
kién dja hinh, khi hau thoi ti€t.

- Thit ba: phu thuéc vao trinh d6 quén 1y sir dung mdy thi cong trén cong truong.

Phuong phdp tinh dinh mitc thdi gian sit dung mdy xay dung sao cho su anh hudng cia
timg nhan t§ dugc 15 ring va dé diéu chinh dinh muc khi mét nhan 6 nao d6 ¢6 thay déi.

2.1. Xdc dinh ning suit ciia may xay dung lam viéc rong (lién tuc) trong 1 gio,
goi 12 ""nang suat gio tinh todn” - NS,

Gi4 thiét may 1am viéc trong diéu kién 1y twong nhu trén nhiam xét dén trinh do k¥
thuat cfia nhi ché tao (hoic nude ché tao may xdy dung).

Chia ra 2 trudng hop: Mdy hoat dong chu ky va mdy hoat dong hién tuc.
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2.1.1. Nang sudt gio tinh todn doi véi may hoat dong chu ky
NS, =0.V (DVSP/gio) (5.3)
trong dé:

n - s6 chu ky mdy thuc hién trung binh trong 1 gi¢s

60"  3600" , . .
= = nlas6 thuc (Réal) khong duge quy v€ sO nguyén
Tck)‘f Ta.ky

V - nang suit ly thuyét cia mot chu ky lam viéc; V c6 thé 13 thé tich hinh hoc cha

thung tron, dung tich 1y thuyét clia 1 gdu dio dat, stc cdu ly thuyét cia moét can
tryc,.

T’k T" oy - thoi luong thue hién 1 chu k¥ clia mady tinh bang phit (‘) hoac bing giay
("), cong thuc xdc dinh la:

T

-
Il
s
-

cky

trong do:
m - 6 phan tit cia 1 chu ky
T; - thoi luong trung binh thuc hién phan tir i tinh bing gidy hodc béng phiit.
2.1.2. Ndng sudt gio tinh todn déi véi mdy hoat dong lién tuc
NS, = W (DVSP/gid) (5.4)
trong d6: W - nang sudt Iy thuyét trong 1 gi' mdy méc, thiét bi van hanh lién tuc.
Vidu: mot bang tai van chuyén dd 1x2cm véi van toc trung binh 13 1300m/gid; stc tai
25kg/md.
Vay W = 1300m/git x 25kg/m = 32,5T/gits (twong duong 20m*).
2.2. Xac dinh nang suit gio k¥ thuat
Cong thic tinh:
NS = NSpe x K x Ky x ..., (DVSP/gid) (5.5)
trong do:

NS, - nang suat giv tinh todn ctia may hoat dong chu ky theo (5.3) hoac clia may

maée, thi€t bi hoat dong lién tuc theo (5.4).

K, Ky.... - cic he 56 ké dén cac diéu kien k¥ thuat trong thi cong nhu do day gau, do toi
cha dat; sy tron truot clia con lin, gée nghiéng cla bang tai; tron bétong véi cap phoi
khic nhau, dg sut khic nhau; cdu 1ip cau kién khong nang nhung cdng kénh;. ..
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2.3. Xac dinh nang suat dinh mifc cila may moéc, thiét bi xay dumg
Cong thic tinh:
Nsdm = NSgkth X Kl ’ (DVSP/giEj) (5-6)

Trong d6: K, - he s& sit dung thoi gian trong ca lam viéc clha may xdy dung. Heé s6
nay xdc dinh ch€ do ca lam viéc cla mdy xay dung, tic la né cho biét hao phi céc loai
thdi gian hop Ié cho 1 ca mdy: thdi gian mdy chay khong i1 (thoi gian dac biét), tha
gian bao dudng mdy, thoi gian ngling cong nghé, thdi gian nghi giai lao, thdi gian may
lam viéc rong.

Tri s6 cia K, cho biét trong 1 ca lam viéc, mdy xay dyng fam viéc rong chi chiém
mot ty 1& nhit dinh ma thoi.

3 Viet Nam, K, vao khoang 0,65 + 0,8. Hé s6 ndy phan dnh trinh d6 qudn 1y st dung
may thi cong O timg noi.

2.4. Tinh dinh mic thoi gian si dung MXD

Dinh mic ky thuat hay dinh mic sin xuit cia MXD thudng dugc tinh bang
gid.may/DVSP. Mot s6 trudng hop c6 nhiéu géi thdu trong mot cong trinh xay dung
cing si dung mot thiét bi hodc MXD thi ngudi ta ¢é thé ghi thoi lugng s dung MXD
chung Ay theo "phiit. mdy" cho timg géi thau rdi quy ra gid.may hoac ca.mdy dé tinh chi
phi sir dung MXD. Do d6 tinh chi phi thi phai tinh theo ca.may, con dinh mitc MXD
trong thi cong thi phdi tinh theo gid mdy/DVSP, tham chi ¢6 khi con phai ghi theo
phit.may.

Dinh mic thdi gian st dung MXD tinh theo cong thuc:

1 .
DM, = < (gid.mdy/DVSP) (5.7)

dm
trong dé:
NS, - nang sudt dinh mic tinh theo s6 lugng sin phdm trong 1 gid.

PM;,, - dinh miic nang suét tinh theo "hao phi thdi gian s dung may"/DVSP. Cong
thic (5.7) thuc chat 13 4p dung cong thifc co ban (4.1).

Vi dy: Tinh DM, cho 1 mdy dao gdu nghich V = 0,5m", dao dat nhém I ¢6 hé s6 toi
12 1.15; yoqq = 1.4T/m". Thosi lugng thuc hién 1 chu ky cia may:

1- Dao dau: T, = 10 giay

2- Nang, quay gau: T, = 7 gidy

3- D6 dat 1en 6t0: T, = 5 giay
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4- Quay va ha gau: T, = 6 giay

Cho biet: He s6 ddy clia gau K, = 0,9

Thoi gian chay khong tai 15 phut/ca; thoi gian bao dudng 3% ca; thoi gian nglng
cong ngh¢ 10% ca; thot gian nghi giai lac 7% ca.

Cdu hoi:

1- Xac dinh DM, (gi& mdy/100m”* dat nguyén thé)?

2- Chon 616 ché dat 6 tii trong va thing xe c6 thé tich phi hop 13 bao nhiéu néu cu
ly van chuyén L = 3 km?

Bdi gidi:
I- Xdc dinh NS,: & day la mdy hoat dong chu ky nén trudc hét phai tinh Toyy

Tk =10+ 7 +5 + 6 = 28 giay/chu ky
- S6 chu ky trung binh méy thuc hién trong 1 gidr (n):
n= 3600 = 128,57 chu ky/gidy
28
- NS, = 128,57 x 0,5 = 64,285 m'/gid

2-Tinh NS, = NS x K¢ x Rl— (m'DNT/gid),
1
trong do:

K4 - h¢ s6 ddy gdu; K, =09

—Kl— - h¢ s6 quy ddi dat toi (mdy dao l1én) ra dat nguyén thé (DNT), theo quy dinh hién

1

hanh thi khéi luong dat dao duoc tinh tai hé dao theo PNT. Thay s6 vao cong
thirc NSgkm, ta co:

NS, = 64,285 x 0.9 x Tlﬁ = 50,31 (m*DNT/gio)

3- Xdc dinh NS, (xét dén yéu t& quan 1y sir dung mdy trén cong trudong):
NSy, = NSgklh x K,
- 0
K, =1 0ZCU2A3+10+T) e tam o K, =0,77
100
(trong d6 thdi gian chay khéng tai 15 phut/ca = 3,12% ca)
- Nang sudt dinh miic la:

NS, = 50,31 x 0,77 = 38,74 (m* DNT/gid)
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4- X4c dinh dinh mic thoi gian st dung may (DMy,,)
Theo cong thitc co ban (4.1): t= 1 ,ta co:
s

1 1
- DM, = ——— = —— = 0,0258 (git may/m’DNT
"¢ NS, 38,74 (g1 may )

Néu don vi tinh 12 100m’ DNT thi ¢6 DMy, =2,58 i may/100m DNT

Diép 4n cau hoi 1: DMy, = 2,58 gis may/100m*DNT

Chon 6t6 ¢4 trong tai va thung xe phi hdp:

Theo TCXDVN - 4447 : 1987/ wap VII, bang 13 (chon téi trgng hop 1y cba 6t6), néu
gdu c6 V = 0,4 + 0,65m’, cy ly van chuyén dat di L = 3km thi chon 616 c6 tai trong tir 7T
dén 10T.

Ta biét yygy = 1,4T/m’; S6 dat phi ché cho | chuyén xe 7T la: 7: 1,4 = 5m’DNT

Nhung dat dao d6 lén 6t6 1a ddt toi nén Q=5 x 1,15 = 5,75m’

Pap 4n cho cau héi 2 la:

+ Néu chon 6t6 tai trong 7T thi thiing xe phai chd duge 5,75m” dat toi

+ Néu chon 616 tai trong 10T thi thing xe phai ché duge (%x 1,15)=8,21m" dat toi

4

(dat dao).
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Chirong V1

DINH MUC SUDUNG VAT LIEU TRONG XAY DUNG

§1. KHAI NIEM VAT LIEU TRONG XAY, LAP

1.1. Khai niém chung

Vit liéu trong xay dung va 14p dat thiét bi bao gom vat liéu chinh va vat liéu phu.

1.1.1. Vat liéu chinh gom

a} Cdc vat li¢u thong thudng nhu ximéng, sat thép, gach, d, cat, sobi, g0, kinh,
duge sir dung mot 1an vio san xuat;

b) "Vat li¢u" dang két cau. cau kién ché tao san nhu coc bétong cét thép, lanh t6, tim
dan hodc dam bétong c6t thép du tmg luc dai dén 70 = 80m, dan thép, dam thép, cot
thép,... Mot s6 trong nhitng két cau ké trén ¢6 thé 1a san phdm hoan chinh cfia mot nha
mdy, xi nghiép nhung trong xay dung khi cdc két cau dé chua lap dat vao céng trinh

theo thict k€ thi chi duge coi 1 ver lién. Dicu nay ¢6 y nghia cho viec théng ke cdc cong
tac xay tap da dugc thuc hién lam co sé dé chit dau v thanh todn tién cho nha thau thi cong.

¢} Vit lieu luan chuyén: vé mat vat thé ciing la nhiing vat liéu thong thudng nhy g0,
sat thép, chat déo,. .. nhung viéc st dung va tinh todn chi phi cdia ching khéng gidng cdc
vatlieu thong thudng ma 6 cic khac biét sau:

- Vat licu luan chuyén (VLLC) tham gla vao san xuat nhi¢u lan nhung khong duoc
X€p vao tai san ¢d dinh nén méi lan sir dung dugc chuyén mot phan gis tri cia chiing vao
sdn pham theo cich khau trir (che khong phai theo cach khau hao tai san ¢& dinh).

Ty l¢ khau trir VLLLC cho méi lan sit dung dugc hiéu 12 "hé 56 chuyén gia tri” va ky
hiu la K. HE $6 nay phu thuéc vio: sé lan luan chuyén (n); v 1¢ bl hao hut sau méi
lan sirdung, ... (h%) '

- VLLC ¢6 2 loai dinh mdc cin phan biét:

+ Pinh muc sir dung vat ligu, 1a so lwong VLLC cin thiét sir dung cho thi cong
(BMgy110)-
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+ Pinh muc chi phi VLLC, 1a s6 lugng VLLC duge khau trir gid tri da chi phi va
chuyén vio gia tri sén phdm (PMcpyy ;o)

+ Mai lien he giita PMgpy ) ¢ va PMepypc
PMcpyiie = PMgpviie X Keg (6.1)
trong dé:

K., - he s6 chuyén gid tri ciia VLLC vao san phdm sau méi lan luan chuyén duge
tinh theo cong thic do Khoa Kinh € Truong Pai hoc Xay dung thuc nghiém
(nam 1975):

_h(n-1)+2

2xn

chl

(6.2)

1 - 86 ldn luan chuyén; h - ty 1& hao hut (%) so véi lan dau.

S& hang h(n-1) 1a tir lan luan chuyén thit 2 tr& di mai duoc tinh bu hao hut (h%).

Cic s8 2 - 14 nhing s6 liéu thuc nghiém

Ba loai vat lidu a, b, ¢ ké trén dugce x&p loai "vat liéu chinh”. Dinh mic cic vat liéu
chinh luén fuén duge tinh theo hién vat.

1.2. Cac vat liéu phu

Vat liéu phu 1 nhilmg vat liéu can thi€t cho thi cong xay, lip nhung chi€ém mot ty 1é
rit nhd so vdi cdc vat liéu chinh (tir 0,5% dén 1%) nhur: chdt chong dinh van khuon khi
dé bétong, dat dén, axit 1am sach khi han hoi, dinh hoac day buoc Khi bac gido, chat phu
gia khi trén bétong.. ..

1.3. Vai tro cua vat li¢u trong xay lap

Vat lieu trong thi cong xay lap gbm c6 vat liéu chinh (a, b, ¢) va vat li¢u phu. Dinh
mitc vat liéu chinh trong thi cong ludn ludn duge tinh theo hién vat con dinh mic doi voi
vit lieu phu c6 thé tinh theo % gid tri ctia vat liéu chinh khi tinh chi phi san xuat. O Viét
Nam hién nay, gid tri vat liéu chi€m dén 60 + 70% gid thanh xay lap. cif 1iét kiem duge
1% chi phi vat liéu thi giam dugc 0,6 + 0.7% gid thanh. Muén dam bao chat {uong cong
trinh v ban giao ding tién do thi trudc hét phai cung ung du s6 lugng vat liéu diing
phim cap va kip thdi, chit khong phdi la tién!

Chinh vi thé ma nhitng vat liéu duge cung (g theo mia vy hodc nhitg "vat licu dang
ket cdu” ché tao phiic tap dét tién duge chii ddu t dng von trude d¢ nha thiu ¢ ké
hoach chudn bi. Mat khdc moi "vat liéu" déu cé thé chuyén nhuong chua han sé duge

xiy lap vao cong trinh. D6 cling la nhing van dé trong viéc quan 1y von xay lap.
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§2. THANH PHAN €O CAU CUA DINH MUC VAT LIEU TOAN PHAN

2.1. Dinh nghia

Dinh mitc vat licu toan phan 13 s6 lugng vat ligu ding quy cdch, phiam cdp dugc chi
phi theo quy dinh d¢ thuc hién 1 don vi $an phdm tao thanh cong trinh xay dyng; thi du
nhur $6 vién gach tiéu chudn va s6 luong vita (m*) ¢6 mac nhat dinh chi phi cho 1m" xay
twong 22cm; S6 m® gé thanh khi nhém I dugc chi phi cho Im® cira di pano; S6 m? vin
khuon day 3cm duge st dung dé thi cong Im" khung bétong cot thép dé tai chd....

2.2. Thanh phén c¢ cdu ciia dinh mac vat liéu toan phan
Binh muc vat li¢u toan phan (PMy;) ) bao gém 2 thanh phan:
a) Binh mitc chi phi vat liéu cdu thanh san phdm - goi tit 1 dinh mic cau thanh (DM

Pinh mac cdu thanh san phidm 12 s¢ lugng vat liéu da quy cich, pham cdp theo yéu
cau cua thiét k€ tao thanh thuc thé san pham.

VI DM ¢6 co 0 dé xdc dinh chinh xdc va ¢6 thé thim tra, thdm dinh duoc theo ban

vé nén duoc goi 1a khéi hiong goc.
&) Binh mitc hao hut vat liéu khéu thi cong (san xudt)

Vat liéu duge van chuyén tir ngudn hoidc noi bin dén chan cong trinh (d€n hién
trudng thi cong) bi hao hut & nhiéu khau, nhu van chuyén ngoii cong truong, trung
chuyén. bdo quin & kho cong trudng, hao hut khau thi cong.

Theo quy dinh vé hach todn chi phi vat liéu trong xay, lap thi:

- Cac lozi hao hut ngoai cong trudng, van chuyén vat liéu vao kho vi hao hut bao

quan vat liéu tai kho cong trudng duoc tinh vao don gid vat liéu DGy ).
- Riéng hao hut khau thi céng phai tinh theo hién vat.
Quy dinh trén nham:

- Trénh viéc hach todn chi phi vat lieu bi triing lap. Mat khac, viéc tinh gia vat lidu tai
kho bii cong trudng dé nhi thiu (doanh nghiép xay dung) dé dang chon phuong dn cung
rng: tu fim nguén mua vat liéu réi té chifc van chuyén vé kho cong trudng hay mua vit

liCu tir cac nha cung ung véi gid mua tai chan cong trinh (hodc kho cong trudmg).

- Hao hut khau thi céng phai dugc cdp bang hién vat dé dam bao chat luong san pham
va thi cong didng tién do.
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Thanh phin co cdu ciia DMy duge mo ta bang so d6 (so dé 6.1)

bMy
Tén that vat liéu Ph¢ lieu
khé loai trir cho phép

So do 6.1: M6 td co cdu cia dinh nuic vat liéu toan phan
¢) Cde dang cong thite finh Dinh mic vét liéu toan phdn (DM, )
- Néu cho ring DMy, 12 100%; DMy, ky hi¢u 1a H, %DMy, thi ta c6:

_ DM x 100

~ 6.3
YL 100-H, (6

- Néu cho rang DM 1a khéi lugng géc khi ché tao sin pham 13 100% thi phan dinh
mute hao hut duge so v6i khoi lirgng gée va ky hiéu 1a H,%DM,-, 1a cé:

Céch thé hien DMy, theo (6.4) thudng duoc diung trong cdc tadp dinh mifc cia Viért
Nam vi nhiéu nudc.

+ Trong dinh mitc du todn xay dung thi cé thé gop DMy, vao DMy dé€ tién cho viéc
tinh don gid xay dung va lap dy todn; Trong "dinh mitc vat tu XDCB" thi tach ra 2 phin
riéng biét:

Phin 1: Trinh bay DM, dé thuc hién cdc cong tdc xay, lap.

Phan 2: Trinh bay DMy (%) 0 cic khau: thi cong: gia cong vat hi¢u; khau vin
chuyén ngoai cong trinh; khau van chuyén tai hién trudng va bao quan tai kho.

+ D61 véi cac doanh nghiép xay dung khi tinh tién luong cho céc géi cong vige hoac
cdc goi thau thi cin phdi tach riéng: khoi lugng gdc va s6 lugng hao hut. Vi rang tuy

timg cong trinh cu thé, dia diém cy thé ma nha thau c6 thé diéu chinh mitc hao hut khau
thi cong cho hop ly va sit thuc.
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§3. PHAN LOAI BINH MUC VAT LIEU (So dé6 6.2)

Binh mitc vat liéu

'

Binh mec san xuit

N

Binh rmiic du todn
(BMVTXDCB)

N

]

Pinh mitc ma rong
(dang chi tiéu)

AN

DM,, ding PM,, ding | | DMDT diing | | PMDT ding Cho 1 don Cho 1 den
cho cong cho cong cho cdc cho cic vi san Vi tién t¢
Xuong trudng nganh trong | | CTXL chuyén| | pham hoan | |vén xay lip
ca nudc sdu ctia timg chinh
nganh

Sa dé 6.2: Cdc loai dinh nutc vdr liéu trong xdy dung

3.1. Dinh mirc vat licu trong san xuat xay dung

San xuat xay dung (SXXD) ¢6 2 dang: san xuét cac két ciu trong cong xudng va thi
cong xay lap tat cong trudng.

Dinh nuic vat liéu dung trong san xuat dé cap phdt va thanh todn vat ligu. DPinh mic
nay ciing duge goi la dinh mic chi tiét hay dinh muc k¥ thuat. Do diéu kién cong nghe
va viec bao quan khdc nhau nén BM,, d&i vé6i ciing mot loai két cau (nhu panel, cot
dién, 6ng nudc, coc bétong cot thép,...) thi chi phi vat lieu & cong trudng 1on hon la
BMy, ¢ trong xudng; do cong nghé trong xudng hoan thién va én dinh hon cho phép tiét
kiem dugc vat licu. Mat khdc 1a do diéu kién bao quan vat liéu vi cong tac bao vé tot
hon o cong trudtmg,.

DMy, chi tiet hay dinh muc do timg doanh nghiép xay dung lap ra phu hgp vdi cic
quy dinh phap luat hi¢n hanh dung dé quan 1y va diéu hanh san xuft néi chung hoic dé
lap Pon gia du thau.

3.2. Dinh mic du toan sit dung vat lieu (PMDTVL)

Binh muc dy toén sir dung vat liéu do cdc co quan Nha nude ¢6 chiie nang va (tham
quyén ban hanh, ¢6 2 loai:

* Loai thir 1: BMDTVL do Bé Xay dung ban hanh c¢6 hiéu fuc doi #4i tat ca cac
nganh trong ca nuéc. DMDTVL nay dung dé:

- Lap cac bo Don gid xdy ding co bdn do cic tinh, thanh phé truc thudc trung irong
ban hanh.
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- Lam co s& tinh toan khéi luong timg loai vét lieu ding cho tlng két cau va xac dinh
han muc timg loai vat liéu cho mét cong trinh xay dung (dung cho cong tdc tham tra,
tham dinh va quan 1y vat tr k¥ thuat néi chung).

* Loai thit 2: DPMDTVL do céc nganh ¢6 chuyén mon vé xdy dung va cé chitc ndng
d:rgﬁ_: Iap PMDTVL cho cac cong tac chuyén sau, nhu xay dung dudng sat, cau, xay dung
dap thuy dién, bén cang, dudng day tai dién cao thé, tram bién 4dp, xay dung dudng dng dan
dau khi, nha mdy hoa chét,... Moi loai DPMDTVL do céc nganh lap nhung duge co quan
Nhi nuée ¢6 thim quyén thdm dinh va ban hanh véi tu cdch 1a DMDT cap quéc gia.

3.3. Pinh mirc m& rong vé chi phi vat lieu (DMMRVL)
Pinh mdc md rong vé chi phi vat liéu duge trinh bay theo dang chi tiéu:

a) Chi tiéu chi phi fimg loai vat ligu cho mét don vi san phdm hoan chinh: Vi dy chi
phi‘céc loai vat liéu chli yéu tinh cho 1m? san ciia mét loai nha .

Bang 6.1: Chi ticu khdi todn chi phi vt liéu cho 1m’ san nha & khung san toan khai

TT Tén vat ligu Don vitinh | S8 lugng vt liéu Ghi chi
{hH (2) (3) 4 {5
1 |Gach chi dac uéu chuin vién 450 Cic sd lieu trong
2 |Gach 141 30x30 vién 11 bang 6.1 nay theo
o ude dinh lam vi du
3 | Ximang PC 30 kg 330 minh hoa
4 |'Thép tron céc loai kg 42
5 |Pa Ix2cm m' 0,5
6 |Cat vang (bétong, xay,..) m* 0,7
7 |Gé clia m' 0,012
8 |G6 xay dung m' 0,023

b) Chi tiéu: S6 luong timg loai vat liéu tinh cho ! don vi tién 16 {chéng han ! triéu
VND) vén xdy lip

Vi du: S& lugng vat ligu cin sir dung cho 1 trieu dong von xay lap d6i véi nha &:

- Ximing PC 30 . 133kg/1triéu dong VXL
_Thép tron cdc loai  : 20kg/ i
- Gach chi dac : 50vién/ -
- Gé clra : 0,005m/ -
- G6 xay dung : 0,009m’/ -
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Binh mdc md rong vé chi phi vat liéu dang chi tiéu nhu & muc a va b néu trén ding
cho viée hoach dinh va can déi viéc sdn xuét vat liéu xay dung & trong nudc hay phai
nhap khau theo mot chuong trinh phat trién x4y dung hoic 13 lap ké hoach va quan 1y vat
tu trong xay dung.

§4. CAC NHAN TO ANH HUGNG DEN CHI PHI VAT LIEU TRONG XAY DUNG
CONG TRINH

Céc nhén 16 anh hudng dén chi phi vat liéu trong qua trinh thuc hién xay dimg mot
cong trinh ¢é thé chia thanh 3 nhom:

4.1. Cac nhan t6 anh hudng trong giai doan thiét ké

4.1.1. Nhdn t6 gidi phdp hinh khéi, mdt bdng

- Giai phap mat bang ma chiéu réng va chiéu dai nha cang ft chénh l¢ch thi chi phi
vat lieu bao quanh tinh cho 1m” san cang gidm.

- Mat bang cong trinh cing khic khuyu, phic tap thi chi phf vat liéu tinh binh quan
cho 1m” san hoic cho 1m? xay dung ciing cang tang.

- V¢ hinh khéi va chiéu cao tang nha: Hinh khéi cha nha ¢é lién quan dén théng gid,
chi€u sdng tu nhién va cap nhiét hodc thoat nhiét. Do d6 chién cao tang khong nén qud
cao (> 4m) hodc qud thap (< 2,8m). Vé mat chi phi, ngudi ta da rat ra két luan ring: cir
giam (hodc ting) chiéu cao ting 10cm thi gid thanh xay Iap s& gidm (hoic tang) khoang
ching 19%. Xét cd vé tién nghi va chi phi thi nha ¢ tai Viét Nam, chiéu cao tdng thudng
tr 2,.8m dén 3,3m.

4.1.2. Nhém nhdin t6 cdu tao va tinh todn két cdn
- Nhiing ket cau thong thudng cia cdc hang muc xay dung don gian thuong dugc 1am

theo cdu tao, tuy c6 thé 1dng phi vat liéu déi chit nhung bt lai khéng phai chi phi thist
ke va chd doi lam cdc thi tuc phé duyet,

- Phuong phdp tinh va so db tinh todn két cau cling anh hudng ddng ké dén chi phi vat
lieu tinh cho Im’ xay dung.

- Xdc dinh tdi trong tinh todn va h¢ s6 an toan cfing anh huong dén chi phi vat li¢u,

Do d6, muon tiét kiém vat liéu phai xem xét, kiém tra tir khau thiét k& méi dem lai
hi¢u qua ddng keé,

4.2. Nhém nhan to thu mua, van chuyén - dy trir va gia cong vat liéu

4.2.1. Thu mua, vin chuyén, du trit - bdo qudn vt liéu

- Can ¢6 phuong dn thu mua timg loai vat liéu & cac nguon sao cho tiét kiém duoc chi
phi lru théng. Truong hop ndy nén dp dung mo hinh bai todn van tai dé xdc dinh; mua
vat li¢u nay & dau, s6 luong 1a bao nhiéu dé chi phi luu thong 14 bé nhat.
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- Mua va du trit vat lidu ddm bdo tinh déng bé trong xay lap (d4 - cdt - ximang; thép,
gd xay dung...). Cin diam bao du trif theo mua d6i v6i mot s6 vat liéu (cdt, soi mua nuéc
lii khai thac khé khin; gach vé mila mua san xuat bi han ché; ximing thuong "khan
hiem" vé mia kho,...).

Trong co ché thi truomg khéng nén du trit nhiéu vi & dong von va phai ton thém kho
bai; khong nén du triv 1au vi bi ting hao hut do mat mét hoac giam pham cap vat liéu
(ximang bao quan qui 3 thing & Viét Nam thi cuding do ¢6 thé bi giam tir 10% dén 15%
trong khi dé6 thi trong Iugng cd thé > 50kg! Day ciing 1a mét dang "hao hut").

4.2.2. Nhom nhadn t6 gia cong va ché tao két cdu

- Phan loai vat li¢u dé giam ph€ liéu trong gia cong, nhu xé gb can phan loai dudng
kinh va chiéu dai cay gd: sang tuyén dd theo diing loai D, = 20, 30, ...s& giam duoc
ph¢ lieu ding ké.

- Gia cong ding trinh tu cong nghé; ding thiét bi, mdy méc phit hop. Thyc hién
khong ding trinh ty cong nghé va dung cong cu khong thich hop ciing gay ra lang phi
vat liéu (thudng gap khi gia cong thép, gb xay dung).

4.3. Nhém nhan to t6 chifc - guan 1y cong truong

4.3.1. Ké hoach cung ing vat liéu trén cong truong (theo 1dng tien do duge duyét cé
xé1 dén cac loai du tri).

4.3.2. Phuong phdp t6 chitc va ky thudt sdn xudt (16 chirc san xudt theo day chuyén;
¢Oppha trrot (nha cao ting); dic hing can bang (ciu)).

Chii ¥ rang: Doi véi nhitng loai vat lieu phd bién, khong khan hi€ém thi khéng nén du
trif tai kho bai cong trudng mi theo cich cung tng " dua thing tir thia vio miéng” cla
ngudi Nhat (Nguoi Nhat 1am dn nhu the nao? ...) nhung can chd y dén cach thic mua
ban vi giao vit liéu tai chd thi cong.
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Chuong VII

CAC PHUONG PHAP LAP PINH MUC VAT LIEU
TRONG XAY DUNG

Céc phuong phdp thuong ding dé lap dinh muc sir dung vt liéu trong san xuat xay dung:
- Phuong phdp phan tich - tinh todn thudn tuy
- Phuong phép quan sit thuc € tai hién truong
- Phuong phap thi nghiem
- Phuong phdp hén hop
Chon phuong phép thich hop dé 1ap dinh mic vét li¢u (DM, ) phéi cin cu vao:
+ Dac diém cha qia trinh san xuat (QTSX)
+ Kha nang ciia phuong phéap
+Y nghia kinh t€ cha QTSX va loat vat liéu cén lap DM,
§1. PHUONG PHAP PHAN TICH - TINH TOAN THUAN TUY (thudng goi la phuong
phap tinh todn)

L.1. Cac bude thuc hién

- Bitie 1: Tap hop va nghién citu céc tai liéu géc, gdm:

Ban thi€t k&: chi ¥ dén thiet k€ kién tric, két cau kem theo cic bang thong ké vat
licu: thiet k€ ky thuat thi cong va cong nghe da ap dung,.

Quy pham k§ thuat va quy trinh cong nghé; Tiéu chuén xay dung phai tuin theo; ...

Két qua clia budc nay phai rit ra duoc: nhiing vat liéu ndo c6 di cdc théng tin tir hé
50 di ¢6 d¢ 1ap duge DM, , nhir tén vit liéu, quy céch phdm cap, nha sén xuat; vat liéu
dugc dung vao viéc gi, ¢6 di co s dé tinh duge "khsi luong goc”? Khi lap dinh muc
mdi cd dung duoc k¥ thuat va cong nghé theo tiéu chudn xay dung di ding khong?

- Bitée 2: Thi€t ke diéu kién tiéu chudn:

+ Xdc dinh don vi tinh dinh miic vat licu. Xdc dinh dugce don vi tinh hop 1y va thong
dung rat ¢6 ¥ nghia trong viéc quan 1y, sir dung va cung ttng vat liéu,

+ Diic di¢m san phdm phai san xuat; quy cach phdm cap vat liéu.
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+ Diéu kién gia céng, thi cong vat liéu (thi€t bi, may mdc; cong nghé; hién trudng
san xuat).

- Bitde 3: Tinh tri s6 DMy, theo cdc cong thiic da biét (theo cac cong thuc (6.3) va (6.4).

1.2. Uu khuyét diém cua phuong phap tinh toan

- Uu diém:

+ Tinh toan cho két qua nhanh chéng, it tén cong sic.

+ Thich hop nhat khi tinh dinh mc vat liéu cdu thanh san pham (PMcy) vi dua vao
kich thudc trong ban v& va cac chi din cia thiét k€ la xdc dinh dugc chinh xdc

+ Phuong phép nay dé lap DMy, dang keét cdu la pht hop vi hao hut khau thi cong
chia vt lieu dang két c4u, cau kién 1Am sdn 1 rat nhd (chi tinh bang 1% hodc 5%o).

- Nhuoe diém: Tinh sat thuc cha DMy, 1a khong cao, vi:

+ Chi dva vio cac tai liéu va tinh todn trong phong nén khong xét dén céc diéu kién
thuc 1€ dugc. '

+ Nhiing s6 liéu vé sir dung vat lieu theo cac ky thuat va cong nghé ciia thoi gian da
qua c6 thé hién tai di bi lac hau.

§2. PHUONG PHAP QUAN SAT THUC TE TAI HIEN TRUONG

Lap PM,, bing phuong phdp nay 1a tryc tiép thu s6 liéu tai hién trudng roi xir ly s6
liu va tinh dink mytc. Do d6 vita ¢6 kha nang xdc dinh duge chi phi vat liéu cau thanh
san pham (khéi lugng géc) vira xdc dinh duge dinh mitc hao hut vat liéu khau thi cong.

Phuong phdp quan st thuc t€ lap ra DMy, ddm bio tinh sdt thuc cao va c6 the dat
duoc do chinh xdc mong mudn.

Noi dung va trinh tu thuc hién:

2.1. Chon doi tuong quan sat

- Chon QTSX va nhitng loai vat liéu mang tinh dai dién dé khao sét; Vi phuong phdp
niy rat tén cong sifc nén khong thé quan st moi QTSX va moi loai vat liéu duoc.

- Chon ngudi san xudt (doanh nghiép xay dung, mot t& hop san xuat xay dung) co
trinh do t6 chic sdn xudt kha vi quan 1y st dung vat tu k§ thuat cé nén nép theo ding
quy trinh, quy pham k¥ thuat, xay lap diing thi€t k€.

- Hién trudmg dé& quan sit dé theo déi duge s6 luong timg loai vat liéu ding cho hang
MUuC nao, vao viéc gi.

2.2. Trinh tu tién hanh quan sat

- Ghi tén cong trinh hodc hang muc xay dung dugc chon dé quan sat, loai vat liéu can
duoe 1ap dinh mitc; ngudi san xuat, ngay quan sat.

121



- Nghién cuu trude céc tai lieu: ban v kién tric, két cau, thiét ké k¥ thuat va té chic
thi céng.

- Thong ké danh muyc c4c qia trinh xay, lap va cdc bién loai cla ching; vi du: cong
tdc xay twong thang: diy 22cm; 1lcm; ...

- Céc loai vat liéu s& duge quan tric thu s6 liéu dé lap dinh mitc mai.

- Thu 56 liéu bang quan tric viéc xay lp tai hién trudng.

- Kiém tra chat lugng cac s6 liéu da thu dugc: dung hé s6 phan tan (K;,) cha day s6

vmax

hao phi vat ligu K, =
v

va 50 v4i hé s6 tieu chudn [K,]. (ndi dung nay sé dugc viét
min
ky & muc (2.4) dudi day).

- Sau khi ki€m tra, néu chat luong s6 liéu thu dugc dat yeéu cau thi tinh DMy, cho
mot don vi sén phdm xay, lap.

- Trinh bay DMy, thanh bang dinh muc cho céc cong viéc can lap dinh muic.

2.3. Cac s0 liéu can thu duge va cong thie tinh toan

a) Céc s6 ligu cdn thu duge trong mbi lan quan sati{i=12,..,n)

- S6 vit ligu xuat dung VLX)

- 56 vt liéu con lai VLG,

- Vat liéu hao hut khau thi cong duge tinh vao dinh mic VLH,;,

- Vat liu hao hut do thi cong khong ding quy trinh, quy pham k¥ thuat VLHL; (bi
loat khong duoc tinh vao bM,)

- 56 lugng san pham thu duoc S;;,

b) Cong thic tinh todn: c6 2 dang cong thiic:
_ DM x100

100-H,

VL

trong d6: H, 1a hao hut khau thi cong dugce tinh theo % so véi bM,,

trong d6: H, 1a hao hut vat liéu khau thi cong dugc tinh theo % so véi DM+, (1dy lam
khoi lugng goc).

Ca 2 cong thitc trén déu phai tinh PM nén trudc hét ta tinh dai lugng nay:

2 (VLX) —(VLC,, + VLH, + VLHL;)))
— =1

2.Sq)

+ DM,

(a)



* L y: Phai lam cac phép tinh theo dau ngoac (...) dé khi ta ¢é i=1 thi ¢é v, (chi phi
vat lieu cdu thanh san pham tinh cho 1DVSP); i=2 thi ¢ v,; i=n thi ¢6 v,. Cubi cing ¢

- v - Ve p o - . ; N
day s6: v), v,...., v, va tinh duge K, = —™*. So sdnh K, v6i [K] néu dat yéu cau thi

vmin

ti€p tuc viéc tinh todn; néu thay khong dat yeu cdu thi phai quan sdt thém dé bé sung
sG liéu.,

Do dé tinh DM trudc tién vira dé kiém tra chat lugng s6 liéu da thu dugc vira 12 bat
dau viéc tinh todn (néu K, < [K,])

Tinh hao hut khau thi cong H, theo % so vé1 DMy, :

; VLH,

H, (%) = —
3 (VLX
1=1

x 100 (b)

o —(VLC,, + VLHL))

Hao hut vat liéu khau thi cong H, tinh theo % so véi DM
B
Hz(%)zxxloo (c)

* B¢ tinh todn duge nhanh chéng, khi tinh cong thitc (a) ta ghi nhd dai luong A (gan
tir s clia cong thic nay cho A); khi tinh coéng thic (b) ta ghi nhé dai lugng B va C (gén
tir 56 cuia cong thire nay cho B v gdn mau s6 cho C).

Cudi chng ta ¢d cic cong thiic va két qua tinh toan dinh mifc vat liéu toan phan (BMy, )

DM x100 . B

+ Theo céng thic 1y thuyét: bM,, = cH, =—=x100
g Y Y VL 100 H, e

B
+ Theo cong thitc thudng ding: PMy,; = (1+H;) PM; H, = Xx 100

2.4. X4c dinh thoi luong mot Min quan sat va s6 lan quan sat can thiét
2.4.1. Thoi luong thic hién mét lan quan sdt

La khoang thoi gian tir lic bat ddu quan sat dén khi thu thap duge day da thong tin
nhu di ghi & khodn a muc 2.3 - §2 trén day.

2.4.2. Xdc dinh sé ldn quan sdt can thiét (n)
Thuc chit noi dung cta muc nay 1a "kiém tra chdt luong cia s6 liéu da thu dugc”

(nhir muc g - 2.2- §2 d4 néu) bang cdch so sénh hé¢ s& phan tn clia diy s6 K, v6i he so
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phén tdn cho phép [Kp]- Néu cac s6 ligu da thu duge dat yéu cau thi s 1dn quan sat da
thuc hién chinh [a s6 1dn quan sat cdn thiét (n); Néu chua dat yéu céu thi phai quan tric
bo sung cho dén khi nao cac s6 licu thu dugc dat yéu cau thi thoi.

Bang [K,j phu thuéc vao timg nhém vat liéu (nhém L II, II, TV} va cho biét s& lan
quan sdt can va di déi véi timg nhém:

S6 lan can quan st lic dau do ngudi quan sat tu chon (c6 tham khao bang tri s6 cla
[K,] cua timg nhém vae liu - Bang 7.1).

56 lan quan sit 1a do: 1a s6 14n quan tric ma cdc s6 ligu thu duge dam béo chat lugng
de tinh todn, tic la s6 lan quan st ng vot K, < [K ] va K <1,15.

Bang 7.1: He s6 phan tén cua diy s6 hao phi vat liéu (K )

He 6 phan tan Nhdm vat liéu theo dac tinh

cho phép ciia day i I il v
56 v; (K, S6 1an quan sit cdn thiét (n)

1,01 5 5 5 5

1,02 8 3 5 5

1,03 13 3 3 5

1.04 18 7 5 5

1,05 23 % 6 3

1,06 28 11 7 5

1,07 33 13 8 5

1,08 39 14 9 5

£.09 44 15 9 5

1,10 49 16 16 5

1,11 54 18 bl 3

112 38 18 11 )

1,13 61 19 11 5

1,14 63 20 12 5

B 1,15% 64 20 12 5
I_.Diéu kien dn (*) Moi truomg hop K, <115

- Sur dung bang 7.1: Thoat ddu cif thuc hién mét s6 1an quan tric do ngudi quan sat Ty
chon (theo kinh nghiém hoac dya vao bang 7.1). Sau khi c6 s6 liéu thu dugc ta tinh v,

1=1,2, .., nlahao phi vat liéu cau thianh san pham tinh cho IDVT va cé K,= Ymax ;

;
‘mir!
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So sanh K, < [K ] n€u dugc thi s6 lan quan sit 1a dh (s lieu dam bdo chat luong).
Néu khong thod man thi phai quan sat them dé b6 sung s6'liéu; Roi kiém tra diéu Kién
K', < [K,] cho dén khi ndo dat yéu céu déi vai didu kién cin va du thi thoi.
K, < [K,JvaK,<1,15

- Trudng hop khong ¢6 diéu kién quan st bd sung s6 liéu dugc nita va duge phép thi
6 thé bo di v, ndo d6 trong day (v, hodc v;) sao cho K, gidm nhanh nhat dé c6
K', <[K,] véi dicu kién céc s6 bd di khong vugt qua 1/3 ddy s6 goc v, 1=1,2, ..n.

* Cdce nhém vdt liéu phdn theo ddc tinh

+ Nhém I: Bao gém nhitng loai vat liéu dém theo chiéc, cdi, vién,... nhu gach, ngéi,
panen,. ..

Sai s6 khi do dém s6 lugng c6 thé dat dén 0,25%.

+ Nhém II: Bao gém nhitng vat liéu ma khoéi lugng cha né duge xdc dinh hing trong
khai (kg, tdn), loai nay nhu ximang, day thép, que han, son, dinh,...

Sai 6 khi can do cho phép 1a 0,5%

+ Nhém 1II; Nhitmg vat liéu thuoc nhém nay, mudn xac dinh khoi luong cia né thi
phai do kich thudc 161 tinh toan ra, vi du nhu:

Thép hinh, thép tron cédc loai: trude hét phdi xac dinh duge 0ng s6 mét dai réi nhan
véi trong khoi chia Imd (1md thép démm c6 trong khdi 1a 0,222kg; d8mm c6 trong khoi
0.395kg/md; d16mm c¢6 trong khéi 1,578kg/md,...) ta dugc khoi luong thép (kg).

Gb cic loai: néu 12 gd vdn, trudc tién tinh dién tich réi nhan véi chiéu day van thi
duoc khai luong gb tinh theo m’.

Ton cac loai hay thép tdm, thép 14 thi 1dy di¢n tich réi nhan vdi khéi lugng coa Im’
wy thuée chiéu day cia timg loai ton, thép 1d (Imm., 2mm, Smm, ...) thi duoc khoi
lugng chi phi cho 1 chi tiét hodc 1 cdu kién (kg): Vi du thép 1d 1lmm la 7.85kg/m”;
1.5mm la 11,78kg/m’...).

Sai 6 cho phép khi xdc dinh khéi lugng vat liéu ctia nhém nay 12 0,75%.

+ Nhém IV: Gém cdc loai vat licu ma khéi lugng cla né duge xdc dinh bang cdch do
thé tich (m’, 1it) vi dua vao tinh chét co 1y cla n6 dé tinh khéi luong.

Vi du nhu vita bétong tuoi: Im’ béténg tuoi mac 200# dung ximang PC-30, dd dam
d..., = 20mm, do sut S = 6 + 8cm thi cdn 357kg ximang; cdt vang 0,441m™ dd 0,833m’
vi nude 195 lit; ciing ttuong tu dSi v6i bétong tuoi mac 250# thi lai can dén 430kg
ximang; cdt vang 0,407m"; da 0,825m’ va nudc 195 it (PMDT s6 01.0028 va 01.0029 -
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theo DM vat tu XDCB s6 22/2001/QD-BXD). Im” via ximang - cdt, mac 25# can 116
kg ximang PCB-30 va 1,16m”* cit vang, 260 lit nudc; nhung vita mac 50# thi cdn 213 kg
ximang PCB-30 va 1,12m" cdt vang, 260 lit nudc (PMDT - 02.00.13 v 02.00.14)

2.5. Vi du: xdc dinh mic chi phi vat liéu bang phuong phdp quan sat thuc 1€ va kiém
tra lai bang phuong phap phan tich - tinh to4n.

+ Muc dich cia vi du nay la:

- Minh hoa cach ghi cdc s6 liéu khi quan sdt va cich xdc dinh mdc chi phi vat ligu
theo phuong phdp quan st thuc (&,

- Minh hoa c4ch thiic xdc dinh mifc chi phi vat liéu cla phuong phip tinh;

Trong thuc 1€ thuong dung nhiéu phuong phap khac nhau dé thim dinh va kiém tra
lan nhau, it khi chi ding duy nhat moét phuong phdp dé xac dinh dinh miic.

2.5.1. Xdc dinh miic chi phi gach va viia cho Im’ xdy tuong 22cm cao <4m bdng
phuong phdp quan sat thuc té

Cho bi€t: gach chi dic tiéu chudn 6x10,5x22cm; mach vifa trung binh theo quy pham
hi¢n hanh: mach ding day 10mm, mach nim 12mm: vita tam hop VTH25#, xay tudng

thang theo ki€u "3 doc 1 ngang". Cap bac thg binh quan Cyy = 2,87/7. Van chuyén gach
bang xe cdi ti€n; van chuyén vita bang xéch tay.

S6 liéu quan sdt thu duge cho theo bang (bang 7.2).

Bang 7.2. Cic s6 liéu thu duge bang quan sat thuc t¢

B Khsi Chi phi gach (vién) Chi phi vira (lit)
&i
i ngas., | rong Hoo ™ | gpei [CMEPOE i | 1en |oni phi| Chi phi
Lan | Ngay <an l cdu hi |that sl g inh ch
Qs | 0s sal VLX. Lr({ng thanh p\l t dI:}O l@c tin C] 0
pham YIvLY.[VLHL.| &¢ |. toan { thé [ dinh | Im
3 () (1) tinh cho . Cos . o
(m” xay) (v) v .| b0 (loaitrirl mic | xay
lm” xay
(1y| (2) (3) (4) (5) (6) (7) (8) 9) | (0) | (1) | (12)
1 | 15/10 7.8 4343 80 20 4243 | 5440 | 2300 - 2300 | 2948
21710 1,7 4200 60 - 4140 | 5377 (2390 16 2374 | 3083
3 [05/11 8,3 4617 75 20 4522 | 5448 {2441 - 2441 | 2940
4 [06/11 8.4 4567 | 68 15 4484 | 5338 12480 2 2478 | 302,0
5 [ 25/11] 8.0 4400 72 - 4328 | 541,0 | 2407 10 2397 | 2999
-6 03/12 8.8 4819 | 40 - 4779 | 5430 -
7 1 1/12 8,0 4448 65 26 4357 | 5446 -
8 | 13/12 50 2735 | 20 5 2710 | 5420 -
61,8 134129| 480 86  [33563
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- Tra bang 7.1, thiy gach 1a vat liéu thudc nhém 1, quan sdt 6 lan c6 [K J=1,02

Tinh K = Yma _ 3448
v . 5338

min

=1,02, ta c6 K, = [K,]=1,02 tifc ]a 6 lan quan sat doi vai

gach la du, cdc s6 liéu thu duge dat chat lugng yéu cdu.

- DGi v6i vila, ¢6 K = —mex = %
V.

min

=1,048< [K,], bao dam diéu kién du dsi véi vita

khi dad quan sat 5 lan.
- Tinh mifc chi phi gach va vita cho Im® x4y tudéng 22cm nhu ddu bai:
544 +537,7+544,8+533,8+ 541+ 543+ 544,6 + 542

+ Muic chi phi gach = 2

4330,9

ME; = =541,36 lam tron 541

Muc chi phi gach c&u thanh cho 1m" xay tuong 22 1a:
Mg, = 541vien/m’ xay tuong 22
+ Muic chi phi vira duge tinh vao dinh mitc cho 1m® xay:

_294,8+308,3+294 +302 +299,9
5

M

=299,8 lam tron 300 lit

M" = 300l/m" xay (mtic chi phi vita toan phan)

2.5.2. Xdc dinh mirc chi phi gach va vita cho 1m’ xdy bang phuong phdp tinh theo
quy pham ky thudt cita khoi xdy

* Phitong phap tinh:
- Cat 1 dai tudng 22cm cao 1m ¢6 thé tich la Im*, chiéu dai L{m)

2

3 Y S S I S N = B
I S N S S N
R B 2
T T I T T 1+
I I I . R
S N s s e A
I e ) S
I S S S N N N s st
4 L=7

Hinh 7.1. Mé td cét I ddi necng cao 1m cé thé tich 1m’
I- mach dimg; 2 - mach ndm; 3 - lop ngang; 4 - lop doc
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22cm

a) Xay lop doc

- Chiéu dai L cta khéi xay 1m” cao 1m la:

22cm

b} Xay tdp ngang

Hinh 7.2. M6 td xdy lop doc va lop ngang

|

L=
0,22x1

=4,55m

- §6 16p gach (ké ca mach vira) trong 1m chiéu cao ciia khoéi xay la:

1

P S—
0,06 +0,012

- 84 vién gach 6 trong 1 16p ngang la:

4,55
® " 0,105+0,01

=13,89 16p

= 39,56 vién

- 86 vién gach ¢4 trong 1 16p doc (c¢6 2 hang gach) la:

_4,55x2
¢ 0,22+0,01

=39 5vién

- S6 vién gach trong Im’ xay tudng 22 (M®-;) xay theo "3 doc 1 ngang" la:
y Ci

13,89
ME, =2

ME - = 549 vien/m" xay tudmg 22
- Tinh khéi luong vita trong khéi xay véi gid thi€t 1a khoi xdy chde ddc cho nén trir di
thé tich clia gach con lai 1a khai lugng vixa (lit):

M’ = 1000 — 549 (0,6x1,05%2,2) = 10001 — 760,9/ = 239,11 = 239 |

M = 239 I/m’ xdy tudng 22
+ So sanh két qua ciia 2 phuong phdp, nhan xét va két luan (bang 7.3)

(3x39,5+1x39,56) = 548,86 vién lam tron 549 vién

Bang 7.3. So sanh két qua va két luan

Chi phi gach

Phuong phip |~y oy | O phE viia Nhan xét
xiac dinh (vien) (it}
- Phuong phap 541 300 Thuc t&, x4y mach vita day hon quy dinh,
uan st thudng 13 mach dimg 14mm, mach nim 16mm
: dg nhié ; do d hd
< v én du iéu vira hon, do d6 gach ding it
- Phuong phdp 549|239 (MYp | fen dung mueu via RO, B
tinh todn (246) M%v;[, hon phuong phdp tinh todn.

- 86 2461 1a mifc chi phi duoc phép v6i hao hut

khau thi cong 1a 3% — 239x1,03= 246 {
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§3. PHUONG PHAP THI NGHIEM

Phuong phép thi nghiém dé¢ lap dinh miic cho moét s6 loai vét licu dung trong xay
dung 13 phuong phdp duge thuc hién do cdc phong thi nghiém hodc té chitc ¢é chiic
nang dugc giao 1am cong viéc thi nghiém dugc cap gidy phép hanh nghé mdi du tu cich
cong bé cic két qua thi nghiém dé 1am co s& 1ap dinh muic chi phi vat liéu.

Phuong phap thi nghiém thuémg xdc dinh céc thong s6 vé tinh chat co Iy cha vat liéu
nhu do6 réng cha cot lieu ry dung dé tron bétong, do am hoac d¢ doi cua cit, dung
luong tu nhién cua vat liéu (y,), do sut clia bétong tuoi (S™), cudng do chiu nén hoac
chiu kéo cia vat liéu hoac chia cdc méu thi nghiem (bétong, vita xay, nén dat, thép, go,
gach, ngdl,...).

Hao phi (tinh bing hién vat) cia mot s6 vat liéu nhu oxy, dat den, day han trong han
hoi, que han hoac day han phu thudc vao cudng d6 dong dién va chat lugng chia mdy han
hd quang,... thudng dugc xac dinh bang phuong phép thi nghi¢m.

§4. XAC DINH CHI PHI VAT LIEU (PMy,) BANG PHUONG PHAP HON HOP

Timg phuong phép lap DMy, v6n ¢6 nhimg mat han ché cua né. Phueong phdp hon
hop 1a sir dung phéi hop mot vai phuwong phdp voi nhau nham khai thac nhiing i diém
ctia phirong phdp nay va han ché nhupe diém ciia phuong phdp kia.

Mot s6 phuong phap hén hop duge diing dé 1ap dinh mifc sir dung vat li¢u nhur sau:

4.1. Két hop phuong phap quan sat thuc t€ voi phuong phap phan tich - tinh toan

Trong do6:

~ Phuong phdp phan tich - tinh todn ding dé x4c dinh hao phi vat liéu cau thanh san
phdm (PM_-p). Vi ring PMcy 1a s6 luong vat liéu tao thanh thyc the sn pham theo diing
thiét k€ nén chi thudn tuy tinh todn ciing dt dam bao chinh xdc. PMcr duge coi la khoi
lugng gdc va ty 1é hao hut vat liéu khau thi cong thudng duge tinh theo % so vairkhoi
lugng gdc nay.

- Phuong phép quan sat thuc t€ trong phuong phdp hén hop nay nhim xdc dinh ty I¢
(%) hao hut vat li¢u khau thi cong.

- Phuong phép hén hop ndy phil hgp v6i viée 1ap dinh mic hao phi vat li¢u toan phan
(PMy,, ) hay dugc diing trong céc tap dinh mirc vat tw XDCB:

DM = (1+4H,). DM
trong do:

DMy - dinh mic hao phi vat liéu c4u thanh san pham (1ap thanh bang dinh mic
riéng), (s0 lugng vat licu/DVSP)
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H, - dinh miic hao hut vat liéu khau thi cong tinh theo % DM (thudng lap thanh
bang riéng va dugc trinh bay & phdn II trong dinh miic vat tu XDCB - sd
22/2001/Qb-BXD, ngay 24/8/2001).

4.2. Phoi hop giira cic phuong phap thi nghiém - phuong phaip tinh - phuong
phap quan sat

Phuong phip hén hop nay thudng duge ding d€ x4c dinh c¢sp phéi viia va dinh mic
cap phéi cho Im® bétong tuci va dinh muc toan phan hao phi vita va bétong tuoi cho |
don vi tinh két cau (1m” xay, 1m’ béténg méng,...); Trong dé:

- Phuong phép thi nghiém xdc dinh céc thong s6 va tinh chat co 1y cta vat lidu (nhu
Ig. We. 8, R, Ry....) d€ phuc vu cho phuong phdp tinh todn cip phéi.

- Phuong phdp tinh: xc dinh cdc thanh phan cap phsi trong hén hop (vita, bétong
tuoi) theo yéu cau clia thiét k€ (mdc vita, mac bétong).

- Phuong phép quan sdt thuc € xdc dinh mitc hao hut khdu gia cong (sang cét, sang ria
dd, rira soi, san xuat d4 dam tir dd hoc,...); hao hut khau thi cong doi vai vira, bétong tuai,. ..

Vira va bétong tuoi ngoai viéc duoc tinh hao hut cdc loai ¢du tao nén ching nhu
ximang (hao hut 1%), c4t vang (hao hut 2%), d4 (hao hut 1,5%), sdi (hao hut 2%) qua
cdc khau sang, rira va tron vita, béténg tuoi con duge tinh hao hut vira, bétong tuoi khi
van chuyén va dé bétong vao cong trinh (d8 bang thi cong va can truc hao hut 2,5%, dé
biang bom hao hut 1,5%).
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Chuong VIII

PHUONG PHAP TiNH PINH MUC VAT LIEU
Pk CHE TAO BETONG TUOI VA VUA

§1. TINH DINH MUC CHI PHI VAT LIEU CAU THANH SAN PHAM (PM,) BE
TRON BETONG

1.1. Mot s6 quy dinh va quy pham vé bétong tuci dung trong cic két ciu bétong
cot thép

1.1.1. Mdc bétong va mau thu

- Méc bétong (R,,y) 1a cudng do nén & tudi 28 ngay dém cta mau thi nghiém:

Vi mau khéi 1ap phuong kich thude 150 x 150 x 150mm theo tiéu chuan TCVN
3118 : 1993

V&1 mau hinh tru ¢é kich thude (duong kinh x chiéu cao} 150%300mm (theo Phu luc
cong tac bétong DPMDTXDCT - s6 24/2005/QD-BXD ngay 29/7/2005 - wrang 387)

(Theo tieu chuin AASHTO - DIVISION 500, muc 106 - 03 mau nén hinh tru 6 inch x
12 inch = 15,24 x 30,48cm ding dé kiém tra chat lugng ximang khi xuat nhap khau.

Cung maot hdn hop bétong ¢6 dac diém vat liéu va cdp phoi nhu nhau nhung mau nén
khic nhau thi Ry, cling rat khdc nhau (bang 8.1).

Bang 8.1. Cudng do béténg theo méau 1ap phuong va mau tru

Cudmg do béténg theo mau 100 150 200 250 300 350 400
lap phuong (daN/em®)

Cudng dé béténg theo mau 80 120 160 200 250 300 350
tru (daN/cm?) (*)

- Luong ximing t3i thiéu va t6i da cho 1m” bétong (phan tham khdo)

Theo 1ai liéu dd ddn & trén thi 56 hegng ximdng 107 thiéu cho Im’ bétong (mdc 1IMPa
~ [10kGlem?®) la 200kg; S6 ximdng t61 da trong bdt ky triuong hop ndo citng khong dwge
vicon qud S00kg/m’ bétong. Bétong ding do két cdu bétong ¢St thép 6 Ryyg 2200 (*).
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1.1.2. D¢ sut cia bétong twoi theo yéu cdu cia cong nghé xdy dung

- D6 sut $*7 = 2 + 4em khi tron, ddm bing mdy; thai gian van chuyén va dé, dim
< 45 phiit.

- § = 6 + 8cm khi (ron, ddm bing mdy; thoi gian van chuyén va dé, dam 45’ < T < 90”

- $*" = 10 + 12cm khi tron, d4m bing may; dé bang bom bétong.

- S = 14 + 17cm béténg dung cho coc khoan nhéi

1.1.3. Quy pham vé kich thudc Ion nhdt ciia cot liéu (D,...)

D.x cua c6t liéu trong bétong phai dam bao dong thdi cdc yéu cdu sau:

- Dyyex < 15 kich thude nhé nhat gida céc mat trong vin khudn va < 1/3 chiéu day
tam. ban bétong cin dd.

- Dy trong bétong bom < 1/3 dudng kinh trong cda 6ng bom bétang.

1.2. Trinh ty va phuong phip tinh dinh mic vat li¢u dé tron bétong

1.2.1. Xdc dinh ty lé g (Nude (): Ximang (kg))

a) Ty le —E— tinh dugc tir cong thdc Bslomay Rix = K.Rx.(é— 0,5)

N KR,

Rut ra: =
X Ryn+t 0,5KRy

(8.1)

trong dé:
Ry2z - mdc bétong (cudng do nén cia miu bétong dudng h¢ sau 28 ngay dém)
Ry - mdc ximang
K - hé s6 tham nudc cha cét liéu:
- Bétong so6i: K = 0,50
- Bétong dd dam: K = 0,55
+ Pham vi sit dung ciia cong thic (8.1): chi duoc ding khi % =1,25+2,5

+ Khi sir dung ximang ran chic nhanh thi dung cong thifc sau:

N 0,42R,,

— (8.2)
X R, +129

trong d6: Ry, Ry, la cudng do méu thi nghiem cia ximéng va clia bétong sau 1 ngay
dém dudng ho (24 gid).
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b) Xdc dinh ty 1& % theo cdch tra bang (Bang 8.2 va bang 8.3)

Bang 8.2. Ty 56 % diing cho bétong mac 75# + 1504, dé tham khao

R,, Thai gian dudng ho Thai gian dung ho Théi gian dudng hé
Ry 14 ngay dém 28 ngay dém 90 ngay dém

75 100 150 75 100 150 75 100 150
200 0.65 0,55 0,45 0,75 0,60 0,50 0,75 0,70 0,60
250 0,75 0,60 0,55 0.85 0,70 0,60 0,95 0,80 0,70
300 0,85 0,65 0,60 0,95 0,75 0,65 * 0,90 0,80
400 1,00 0,75 0,65 * 0,85 0,75 * 1,00 0,90
500 * 0,85 0,75 * * 0,85 * * 0,95

600 * 0,90 0,80 * * 0,95 * * *

+ Ghi cha (bang 8.2)

N
trwong hop do khong ¢d tri s6 E trong bang.

1- O nhitng chd ¢6 danh dau (*), 1a kién nghi diing ximang tron véi chat phy gia hod déo nén

2- Bang (8.2): Tinh cho bétong soi, néu diing dd dam thi tr1 s6 — trong bang trén phas cong

thém 0,05,

Bang 8.3. Ty s6 ; dung cho béténg mac 200# + 500#, dé tham khéao

R,| _ Thoi gian dudng ho 28 ngay dem Thoi gian dudng ho 90 ngay dém
Ry 200 300 400 500 | 200 300 400 500
w |- e
250 041 . - ; 0.53 1 0.40 ; ;
0,50 0,59 | 0,43
200 0.55 | 0,40 ] ] 067 | 046 | 0,40 ]
0.60 | 0.43 0,71 | 0,50 | 0,43 !
100 0,63 | 050 | 0,40 ] 0.71 | 0,57 | 0.50 | 0.40 |
0,71 | 054 | 0.43 0.77 | 0.62 | 0,54 | 0.43
00 071 | 060 | 046 | 040 | 082 | 067 | 060 | 0,46
075 | 0.63 | 050 | 043 | 085 | 0.71 | 063 i 0,50
00 075 | 0,63 | 050 | 043 ! 090 | 071 | 063 | 050
0,80 | 0,68 | 058 | 050 | 095 | 076 | 067 | 0,55

+ Ghi chi (bang 8.3): Tri s6 viét trén vach ngang ding cho bétong soi: Tri s6 viét dudi vach
ngang diung cho bétong d4 dam



1.2.2. Xdc dinh lwong nuéc yéu cdu N (lit)
Khi dé 6 tri s6 N/X, n€u biét N s& xac dinh duoc lugng ximang (X) va ngwoc lai.

Luong nuée (N lit) cdn dé tron Im” bétong phu thude vao kich thude 16n nhat cha oot ligu
(Dyy) nhur 6, dd dam e 12 phu thude vao do réng (r,) va do sut ciia bétong (S™).
Luong nude yeu cdu (N) ¢6 thé xdc dinh theo dé thi thuc nghiém sau (hinh 8.1):

b Ny

280
270
260
250
240
230
220
210
200
190
180
170
160
150

012345678 91011121314151817 18

A (Dipgy= 10mm}
B (Dypax= 20mm)
C {Dpnax= 40mm)
D {Dpygx= 80mm)

AR
A

VAN

ALV

INAVAUAY

h A

\VAVAYAY

ATAYAYAY

—i—

S(cm)
Hinh 8.1. Do thi xdc dinhh N
-Glu chi:
D6 thi trén duge lap trén co s¢ thuc nghiém véi soi va cdt hat viia ¢é ty ¢ (cat:

soi=1:1,%)

+ Néu dung dd dam thay soi thi lugng nude (N) duge tang 10 it

+ Neéu ty e cat: soi = 1: 2 thi tuong nude (N) giam di 10 It

+ Néu ty Ie cat: s6i = 1: 1 thi luong nudc (N) tang 10 lit

+ Néu diing cdt min, lugng nuée (N) tang 10 Lit

+ Né€u ding cdt hat to (cét thd) thi lugng nude (N) giam di 10 Iit

Cat dang cho béténg nang duogce chia Bam 4 nhém: to, vira, nhd va rat nhd (bang 8.4).

Bang 8.4. Phan nhém cdt theo cac chi ticu

T

T Miic theo nhém cdt| Cit hat to | Ct hat vira | Cat hat nho |Car hat rat nhé‘
i Tén cdc chi tiéu
[- Mo dun do lén >2,5+33 225 | +<2 0.7+<1
2- Khoi lugng thé tich x6p (- kg/m®) 1400 1300 1200 1150
khong nho hon
3- Lugng hat nho hon 0,14mm tinh 10 10 20 33
bang % khéi lugng cét khong |én hon
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Bang 8.5. Phan nhém cat theo m6 dun do 16n (M, *)

Nhom cat
To Vira Nho Rét nho
Ving 1 Ving 1 Ving 2 Ving 3
%
* ‘F T 1
| s fiT—,r»—?r il Jli WS
] i 7 // o 7, 7 o
= lilin72 2z
=l
20 HHf ) //// =
//?' A / 7
= L /I'/f;/’///’ /’/ ’f///// //////
| o WA
& | 4 L7777
p L
) 7
‘49; 60 /,2: A
265 ||l ;/
3| A
75 j
80 7 /
90 :
//’ mm (kich thudc mat sang)
*100 == -
0,14 0,63 1,25 25 50

0,315
Hinh 8.2. Xdc dinh viing ¢ hat ciia cat theo mé dun dé lon M,

(*) Mo dun do 16n 1a téng lugng sot tich lu§ trén cdc sang (M;):
o As+Ays+A s+ Age+Agais T A
: 100
Theo chi tiéu 1 & bang 8.4, ta co:
M, >2,5+ 3,3 lacat hat to

M, =2 +2,51acat hat vira

M, = 1 dén < 2 1a cat hat nho
M, =0,7 dén < 1 la cat hat rat nho

1.2.3. Xdc dinh luong ximang (X kg) cho 1m’ bétong
Sau khi ¢6 dugc ty s6 ;ﬁ luong nudc yéu cau (N), ta tinh ngay duge lugng ximang

can thiét (X) theo cong thic:
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X=N: ;—, (kg/m’ bétong)

1.2.4. Xdc dinh 56 lugng hao phi cét ligu (cdt, dd hodc soi)
a) Xac dinh miic ngam c4t (C/D)

E. = K x ;YLC..X rd
Yoa
trong do:
C. B - khéi luong 1y nhien (kg) clia cat va da:
C=Ye- Vo b= Yoa-You

Yoc- Yog - Khoi Iugng don vi clia cdt va da (kg/dm”, tan/m”)
ry - 46 réng cla da hoac soi (trung binh khoang 40%)
K - h¢ 0 bao boc cho theo bang (8.6)

Bang 8.6. Tri s6 ciia hé s6 bao boc K

(8.3)

(8.4)

Luong ximang trong Ty 56 giita nue va ximf“mg (N/X)

L 400 1.40 146 - [ -

Im’ bétong 0.4 0.5 0,6 [ 0,7 0.8
(X kg/m’) H¢ s6 bao boc K
- 250 , - - | 126 1.32 1.38
300 - 1,30 1,36 1,52 -
350 1,32 1,38 1,44 { - -

J—

b) Ta phai xdc dinh C va P 13 2 56 chua biét nhumg mdi ¢6 | phuong trinh (cong thic

8.4). can lap thém mot phuong trinh nita ¢6 chia C. b.
Gid thiét rang theé'tich bétong nuwi la chdc déc, tic 12 trong Im” bétén
Vac + Vud + an + ValN = 1000
C b X
——+—=1000—(V,y+V, )= 1000+[N +—-)

v i ¥ ad Y ux

Ta cé: £—+2—:1000—(N+‘£).
Yuu Yud Ya.\'
Cuot cling ta ¢6 hé phuong trinh:
< K.l’i.r(I
D Yf]d
c,b. 1000—[N+1J
Yac Yud Yux
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Gial hé phuong trinh trén ta ¢é duce C (kg), D (kg).
trong do:

v, - dung trong chic dic clia cat (khéi lugng chic dac cta | don vi the tich)

v, - dung trong chic dic cha da (khéi lugng chic dac chia 1 don vi the tich)

v, - Khéi lugng chiic diac cha [ don vi thé tich cla xi ming

V,. - thé tich chéc dac cla cdt (khong c6 do xdp rong)

V4 - thé tich chic dic cla da (khong ¢6 do réng)

V,n - thé tich cta nude (V y (1it) = N)

V., - thé tich chic dic cha ximéing (khong ¢6 do x6p rong)

1.3. Vi du tinh toan c4p phoi cho 1m* bétong tuoi va trinh bay két qua theo dang
“cdp phot thé tich”; cdp phéi theo trong hiong

Yéu cdu tinh dinh mic vat liéu cdu thanh sén phdm (PMc) cho Im’ bétong tuai mdc
150# (R, = 150daN/cm™)? Cho biét:

- Midc ximang chon theo hudng dan R, = (2+25)R,, ta c6 R, = (2+2.5)x150 =
300+360 chon XM - P400 cé tén thuong pham ximang PC-30

- Ba dam 3xdem (e D = 40mm)

- Cat vang hat via

- D¢ sut yéu cdu S = 8cm

- Khai luong ty nhién 1 don vi the tich: v, = 1,45 yoq = 1,35

- Khoi lugng 1 don vi thé tich chic dac: v, =3.0; v, = 2.6: 7,4, = 2,62

-Dordng cna diry = 43%

Bai vidi:
1.3.1. Xdc dinh tri s¢ X khi R, =400, Ry,,3 = 150
Tra bang 8.2. ta cd X = (.75 do61 vai bétong soi, néu dung da dam phai céng thém
~ . N <
0.03. wic fa gz 0,75 + 0,05 =0.80

1.3.2. Xdc dinh luong nudc yéu cau (N): ding hé théng do thi tai hinh (8.1), ta ¢o

D, = 40mm, S = 8cm ung véi dudng d6 thi C, tim dugc:

N =200/ + 10/ (dling da dam) = 210 /.
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1.3.3. Tinh luong ximdng (X) cho 1m’ bétong

X=N: I—;(I- = 210: 0,8 = 262,5kg (PC-30)

Thé tich chac dac cia ximang: Vix = X - '26—;5' =87.5()

Yax
1.3.4. Tinh mitc ngam cdt (C/D)

C : VR
B = K x Joc ry; Tra bang (8.6) tmg vdi §= 0,8,1a c6 K = 1,38. Thay cic tri s6 vao
You

cong thitc (8.4), ta cé:

C o138t 04320536
) L,55

1.3.5. Xde dinh thé tich chdc ddc ciia cdt va dd trong Im’ bétong tuoi

VilC + vdd = 1000 - (N + Vux)

c.v_ 1000—(N+£)

'y;gc Ya(l Yux

<. b _ 1000~ (210 +87,5) = 702.5(/)
2,6 2v62

1.3.6. Tinh khoi luong cét (C) va dd (P):
Ta co h¢ phuong trinh:

E:0,536
b

2,60 2,62

Giai he¢ nay ta cé: C = 640,52kg 1am tron 641kg
P = 1195kg

1.3.7. Tinh thé tich tu nhién cia cat (V) va dd Voo

Voo = 16_1% =457,86(/) hay 0,458 m"

Voa =——==771 ({) hay 0,771 m’
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1.3.8. Trinh bay dinh miic vt liéu cdu thanh I’ bétong (PM ;) theo dang "dinh
muc cdp phot™:
a) Pinh muic cdp phéi theo thé tich cho 1m* betong tuoi

Bang 8.7. Chi phi vit liéu cau thanh 1m® bétong tuoi (cap phol thé tich)

[ | Macbotong | Mic ximang | Chi phi vt licu cho 1m* betong
Pac diém vat liéu va bétong (daN/jem?) (daN/jem?) N : ;
X (kg) | C(mY | D (m" | N (lit)

- Betong déo, do sut yéu cau

S = 8cm. 150 400 262.5 | 0,458 | 0771 | 210
- Cat vang hat vifa

- badam D_,, = 40mm

Chii ¥: Chi phi vét liéu trong bang (8.7) méi chi la chi phi cau thanh, néu muén tinh
chi phi toan bo thi con phéi tinh thém hao hut vat ligu khdu gia cong (sang, rira cat, da)
néu c6 va duoc phép, hao hut khdu thi céng bao gom van chuyén thi cong va hao hut lic
thi cong (tron bétong). Ngodi ra con duge tinh hao hyt bétong tuoi khi van chuyén va dé
vao cong (rinh (xem bang 8.8).

Bing 8.8. Hao hut vat liéu khdu thi ¢éng tinh theo % DMer
(theo DMVTXDCB - 22/2001/QP-BXD ngay 24/8/2001)

T Ten vat liéu 56 hiu diah mifc hao | DMy Ghi chi |
S hut rong DMVTXDCB | % pM
1 (it vang 00.0012 2,0 Céc loar vt ligu tao
| 2 |Padam (D, = 2+8m) 00.0035 1,5 | |thanh bétong tuoi
3 |Soi 00.0106 2,0
4 | Ximang cac loal 00.0137 1,0
5 1Bé 16ng tuct (vita bétong) 00,0138 25 Pé thi cong, do bang
(tuy theo cong nghg san xuat) cén céu
00.0139 1,5 |Do bang bom béténg
00,0140 10,0 | D6 coc khoan nhéi
L 1

~ b) Binh mifc cip phdi theo rong Iugng (khoi luong).

Hinh thic cdp phai nay thudng duge ding trong cdc tram trén hodc xi nghiep san
xudt bétong thuong pham.

Ta ¢6 cdc s6 lieu vé chi phi vat liéu cho 1m* bétong tuoi (cap phdi theo "trong luong™):
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Chi phi vat liéu cho 1m® betong tuoi

X (kg)

Ckg)

D (kg)

N (lit)

] 2625

641

1195

210

Chia lan luot céc s6 cho khéi luong ximang: X = 262,5kg

641 1195
2625 262,5

X Cb

Tacé: 1:2,44 1 4,55. Day la cap phéi theo trong luong cua bétong mic 150#, da cé
D = 40mm; do sut S = 8cm, ding xtméng PC - 30 (mdc 400#)

Cdu hot luyén tdp:

Theo mét tai lieu vé gid vat liéu xay dung trong khu vuc: 1m’ béténg tuoi thong dung
(dd 1x2cm; d6 sut S = 6 + 8cm, diing ximang PC-30)c6cap phdi 1:2: 4 > XM: C: D

262,5
_)
262,5

214 bdn o Indonesia (1993) 1a 58 USD/m".

Ceu hoi:

- So v6i thi truong vat lieu xay dung tai Viét Nam thi gid ay dit hay ré?

- Néu tinh cap phéi theo thé tich (nhu PMDTXD cla Viét Nam thudng dung) thi

dinh muc cip phdi la bao nhiéu?

Lugng ximang X tinh duge theo cong thitc (8.6) néu it hon 75kg thi lay bang 75kg,

tic 1a lugng ximang t6i thiéu cho Im*1a X_. = 75kg.

‘Trong cong thic (8.6):

Ry23 - médc vita yeu cdu (daN/cm’). d6 13 cudmg do nén cita miu 70,7x70.7x70.7mm

dudng hé 28 ngay dem (TCVN 3121; 1979),

140

| _ Chi phi vat li¢u cho Im® bétong tuoi
Méc bétong Mac ximang -

X (kg) C (mY) D (m") Naiy |
| Ryog R, = 4004 ? ? ? ? ‘
§2. TINH DINH MUC VAT LIEU BF; CHE TAO VUA (Phan tham khao)

2.1. Tinh cap phéi vira
2.1.1. Vita ximdng - cdt. Lay khét lugng xuat phdt la {m" cat.
- Tinh lugng ximang cin thiét (X kg) cho 1m"* cat dé ¢é mac vira yéu cau R,
K.R
X =—Y2Z%,1000, (k (8.6
0,7R (kg) )



R, - mdc ximang (phuong phdp xdc dinh gisi han bén uén va nén theo TCVN 4032 :
1985 ximang).

K - hé¢ 58 phu thudc do 4m cla cat:

+ Cat kho (do im W_ < 1%): K=1,05
+ Cat dm trung binh (W_= 1+3%): K=1,0
+ Cét c6 do dm W_ >3%): K=09

2.1.2. Viza tam hop (vita bata): ximdng: véi: cdt
Vin diing két qua & muc 2.1.1 vé lugng ximang (kg) cho Im’ cét.
Tinh thé tich voi nhuyén V,, (voi 161 khong 13n d4, san va chéc dic)
V., =0,17 (1 - 0,002X), (m®) 8.7)
trong d6: 0,17 va 0,002 la nhing s6 liéu thuc nghiém.

Tinh cap phéi: trong thi cong thudng diing cap phdi vita theo thé tich: lay thé tich

ximang cho Im*cét (V,,) 1am chudn, tacé X: V: C

V()x:vav: ) _>1:Vax: 1
V{lx Vllx V(]x V(}x Vf]x

2.1.3. Vidu tinh toan

a) Tinh luong ximang PC - 30 (tic 1a R, = 400#) cho Im’ cdt &m wvira (M = 1,5 + 2,0)
dé cé vira ximang - ¢t mac 30#

Theo (8.6) ta cé: X = —ﬂx 1000 = 178,6kg /m’ cét (chi phi cdu thanh, chua ké
0,7 %400

hao hut cdc khau)

- 1m" vira médc 50# cdn dung 1,12m" cdt (cé M = 1.5 + 2,0) theo DMDT - B122
(trang 265) tai Phu luc "Dinh mifc cap phoi vira xay" - Phan xay dung (s6 24/2005/QD-BXD
ngay 29/7/2003).

- Vay luong ximéng cén cho 1m’ vita 1a: 1,12 x 178,6 = 200,03kg.
Két ludn:
- Chi phi cau thanh 1m* vita (PMcp): - cdt vang hat min: 1,12m’
- ximang PC - 30 : 200,03kg
- Néu tinh ca hao hut khau thi cong (van chuyén vat liéu va tron vita): cat vang hao

hut 2% (bang 8.8), ximang hao hut 1% thi chi phi toan phan dé tron 1m’ viia la:
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BMy; : - Chi phi cat: 1,12 x 1,02 = 1,142m’
- Chi phi XM: 200,03 x 1,01 = 202 kg (theo DMDTXDCT phan xay dung da
dan thi chi phi xi mang toan phan 1a 230,02 kg)

- Nhdn xér: Lugng xi mang theo tinh todn (202 kg) va theo DMDT (230,02 kg) ¢6
khic nhau. Do d6 mot cdch khach quan, cdn ki€ém nghiém lai cong thic tinh dd ding;
mat khdc nén tim hiéu cdch xdc dinh ciia DMDT (ciing cé khéc biét véi DM cap phai
vita s6 02.0019 trong DPMVTXDCB ban hanh kém theo Quyét dinh s¢ 22/2001/QD-BXD
ngay 24/8/2001).

b) Tinh chi phi vat liéu cho 1m?® vita tam hop (X:V:C) mac 50#. Cho biét:
Dung cét vang hat min (M, =1dén<2)

Ximang mac 300 (R, = 300#), voi nhuyén (1 kg voi cuc = 2,5/ voi nhuyén)
Cat vang y. = 1,40; y,c = 2,60; do 4m W, = 2%

Ximang y;, = 1,20; v,, = 3,0

Vol nhuyén dac y,, = vy,, = 1,35

Bicie 1 Tinh cdp phéi vita tam hop méc 50 (VTH50#)

- Khéi lugng ximang cho 1m? cit

X = BRvay 1000 =30 1000 = 238kg
0,7R, 0,7x 300
- Thé tich ty nhién clia ximang (Vo)
Vo, = X 238 198 lit hay 0,198m"

45
- Thé tich voéi nhuyén cho 1m® cat:
Vo =0,17 (1 - 0,002 x 238) = 0,089m"

. an 3 09
- Cap phoi vira theo thé tich: I:—(}g:——l—el:{)AS:S—»X:V“ :C
0,198 0,198 '

Bucic 2. Tinh mite chi phi vat liéu cho 1m* vita (VTHS0#)

a) Cong thic xuat phit: gia thiét cdc vat liéu tao thanh 1m” vita [ chéc dac (khong c6
16 rong):

Vix + Vo + V. + N= 1000 ()

b) Tinh dinh miic céc loai vat liéu tao thanh vita dua vao cdp phdi da xéac dinh & budc
I(X:V:C=1:045:5)
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- Tinh lugng nude (N lit)

N =0,65 (Vq, + V) lit, rong dé:
V,, - thé tich chét phy gia (n€u c6) va voi nhuyén cho Im® ¢4t
- Thé tich dong dac cua vat liéu tao vita:

Vv - Vox Yoy _ 1

ax

’de 'YHX
v, = Voo Yoe _ i

Yac Yac
vi‘l\" = V\"l'l

Tacd: V, +V, + V. +Vy=2Z(itvita)
Dat va thuc hién phép tinh tam xuat:
Cé 7 lit vira can X kg ximang (c6 thé tich la V)
Vay 1000 lit vita can Y kg ximéng

= Y= M(kg kimfmg),

Z

Lai ¢6 Z 1it vita can V,__ (tirc 1a thé tich dong dac cha Im’ cét tu nhién)
1000 lit vira can Vy,

0 :
Viy v, = 5)-0%9— , (lit cat tir nhién)
Tuong tuta c6 Z lit vitacan V,,
1000 lit vita can dung V|
A%
Vv, = 1000V, , (1t
Z

(8.8)

(8.9)

(8.10)

Cin luu ¢ 1a: ta van dimg két qua cap phoi vira VTHS0#: chi phi XM = 238kg, vo1

nhuyén V,, = 89lit
Tinh toan céc tri s6 va thay vao cdc cong thic (8.8), (8.9), (8.10):

V., = ? =79 (lit)

uX

Vi Yoo _ 1000x1,4
YEC

V =

EIM

=538 (it)

V,, =V, = 89 (lit)
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V=N =0,65 (198 + 89) = 186,55 — 187 (lit)
Vi # Vou + Voo + Vy=Z.= 79 + 187 + 538 + 89 = 893 (Iit vita)
Lugng ximang cho 1m® VTH50#:

1000x X _ 1000x 238
Z 893

Luong vo6i nhuyén cho 1m* VTHS0#:

Y = =266,5, (kg ximang P300)

_1000xV,, 100089
" Z 893

Luong cét cho 1m® VTH50#:

=99,7 > 100 (lit)

1000x 1000 1000 x 1000
Z 893

Tém lai: dé c6 1m’ VTHS0# cin siy dung (chi phi ciu thanh):
- XMP300: 266,5kg

1001
2,51/ kg

V. = = 1120 (lit) hay 1,12m? c4t

- Voi cuc: =40kg voi cuc

- Cit vang hat min: 1,12m’

Néu ké dén hao hut khau thi cong (van chuyén vat liéu va tron vifa) thi chi phi vat
liéu toan phan (BMy,) la:

- XM (hao hut 1%} = chi phi XM cho 1m* VTH50# la 269kg XM P300

- V&i cuc (hao hut 2%) = chi ph{ v6i cuc: 40 x 1,02 = 41lkg

- Cédt vang hat min (hao hut 2%) = 1,12 x 1,02 =1,142m°
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Phan ba

BINH MUC DU TOAN VA DINH MUC DU TOAN TONG HOP
XAY DUNG CONG TRINH

Chuong 1

PINH MUC DU TOAN XAY DUNG CONG TRINH

§1. KHAT NIEM VE DINH MUC DU TOAN XAY DUNG CONG TRINH VA PHAM
V1 AP DUNG

1.1. Khéi niém vé dinh mic du todn xay dung cong trinh (Goi tat 13 dinh muc du toan
va viét tat 1a BPMDT)

Pinh nurc dir todn: LA dinh mic kinh t& - k¥ thuat xdc dinh muc hao phi lac dong xd
hoi trung binh can thiét phit hop véi diéu kién k¥ thuat - cong nghé; diéu kién tu nhién
vii ¢ trinh do phat trién kinh t€ - x3 hoi ca timg nude. N6 dong thdi quy dinh midc hao
phi cd ba yéu 13 san xudt: vat lieu, lao dong va mdy thi cong dé hoan thanh moét don vi
khéi fuong cong tic xay dung nhu xay lm’ wdng gach, d6 1m’ cdu kién bé tong cot
thép. Im’ lat gach. v.v... tit khau chuan bi dén khau két thic cong tic xay dung theo
pham vi xic dinh (k€ cé nhitng hao phi{ cin thiét do yéu cdu k¥ thuat va t6 chiic san xuat
nham dam béo thi cong xay dung lién tuc, ding quy trinh quy pham ky thuat).

1.2. Pham vi dp dung cua dinh mitc du toan

DMDT duce dp dung théng nhat trong ci nude, 1 can ci dé cdc tinh, thanh pho truc
thudce trung wong lap don gid xay dung (don gid binh quan cta timg tinh, thanh pho truc
thuoc trung uong), 1am co s& dé lap du tri cdc ngudn luc, lap du todn, téng du todn xay
dung ¢ong trinh va quan 1y chi phi dau tu xay dung.

DMDT lam co sa dé 1ap ra cdc dinh mic du todn tong hgp xay dung cong trinh
(bMDTTH).

DMDT Y co s& tinh todn khéi luong xay dimg da hoan thanh d¢ cip vén hoac tam
tng von cho bén thi cong
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DMDT ciing c6 thé duge dung dé lap k& hoach xay dung clia cic Bo, nganh dia
phuong va cdc t6 chic xay dung.

§2. NHONG KIEN THUC CO BAN VE DINH MUC DUTOAN

2.1. Yéu cau coa dinh mire du toan

- DMDT xdc dinh cho cong tac hoac két cau xay dung phit hop véi pham vi thé hién
khoi luong cong tic & giai doan thiét k€ ban vé thi cong, ding véi ciac quy chuan, tiéu
chudn, quy trink quy pham ky thuat trong xay dung.

- DMDT phdi thé hién tinh trung binh tién tien, phan anh ditng lugng hao phi lao
dong xa hoi trung binh cin thiét (lao dong song va lao dong vat hod duoe xi hoi thira
nhan trong dicu kién phat trién kinh € xa hoi nhat dinh).

- Phai tinh dén nhitng thanh twu cda khoa hoc ky thudt xay dung va kinh nghiém thi
cong tién tién, dong thoi xét dén kha ning thuc 1€ thuc hién cdc dinh mic cha cic 18
chiic xay dung dang lam viéc trong diéu kién binh thuong.

- Phai khuyén khich tién bo k¥ thuat va loi ich tap thé cia ngudi xay dung trong viéc
ndng ¢ao hi¢u suat lao dong cia ho.

- Cong tdc hoic két cdu xay dung trong PMDT dugc hé¢ théng mot cich théng nhat
theo yéu céu k¥ thut cong trinh, diéu kién thi cong binh thuong va bién phdp thi cong
pho bi€n phit hop véi trinh do khoa hoc k¥ thuat trong xay dung va mitc trang bi co pidi
hod hién ¢6 cua nganh x4y dung trong tung thai ky.

- Bao ddm don gian, thuan tién khi 4p dung va gidm nhe cong stc, thdi gian tap du
todn xay dung hang muc céng trinh Xay dung.

- Su phat tricn khong ngimg cta tién bo khoa hoc ky thuat trong xay dung ddi hoi
DMDT phai duge hoan thién mot cich ¢6 hé théng, déng thdi cling ddi hoi su cin thiét
phai xern xét lai vi sta déi bé sung DMDT trong timg thdi ky.

2.2. Nguyén tdc xay dung dinh muc du toan

- Sur tong hop chia DMDT: Qud trinh xay dung cong trinh 14 su téng hop cta nhiéu
loar cong téc xay dung khédc nhau nhu cong tdc dat, dd., bé tong, né, sat, tap dat cau kien,
thict bi, mdy mdc... két qué thuc hién mot cong tac ndo do6 tao ra mot két cau hoac mot
bo phan cong trinh nhét dinh nhu: méng, than, mai... Mat khic, méi loai cong tic sir
dung nhicu loai lao dong ¢6 chuyén mén va tay nghé khic nhau, vi du nhu dé hoan
thanh mot ket cau bé tong cot thép nao d6, cin phdi si dung lao dong thg moc xay dung
{vdan khuoén), lao dong tho sit (cét thép), lao dong sdn xudt va dé bé tong, lao dong
phuc vu...
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D¢ xdc dinh nhu ciu vé lao dong, vat wr, mdy, thiét bi thi cong cin thiét cho qud trinh thi
cong ngudi ta sir dung dinh mic san xudt (dinh muc thi cong). Nhiing dinh mic nay duoc
xac dinh cho timg cong viéc cu the theo timg budc cong viéc va timg bién phdp thi cong.

Khéc voi dinh muc thi cong, DPMDT dugc téng hop hon mot bude, né duge xac dinh
trén mot don vi tinh khéi tugng cong tic xdy dung voi pham vi duge m& réng hon (Im’
két cau bé tong, 1m' xay tudng...) bing céch téng hop nhitng budc cong viéc ma trong
dinh mtc thi cong mbi bude cong viéc 46 c6 mét dinh mue riéng.

- Su binh quan hoa khoi luong cong tic:

Sy 16ng hop cha DMDT lién quan truc ti€p v6i su binh quan hod khai lugng cong tic
clia cic budc cong viéc khic nhau, nhung cé yéu cdu k¥ thuat, diéu ki¢n thi cong, bi¢n
phép thi cong tuong tu nhau, ma truée hét ta sy binh quan hoa dinh miuc vat liéu can
thiét. Su tdng hop dinh mitc vi sy binh quan hod khdéi lugng cdc cong tic xay dung khic
nhau doi hoi phai téng hop danh muc vat liéu xay dung sir dung trong thi cong va chi dp
dung cho nhimg vat liéu va chi tiét c6 dic tinh co dinh trong DMDT.

Vi du: Cong tic bé tong méng thi luong hao phi vét liéu, lac dong, mady thi cong cho
cdc bude cong viée phai thuc hién tr khau chudn bi dén k&t thic cong viéc bao gom: Can
dong vat liéu cho cip phdi bé tong, tron be tong, van chuyén vita bé tong, d6 vh dam bé
téng, bao dudng bé tong, gia cong lap dung vi thio d& cau cong tc, phu thude vao kiéu,
hinh ddng, kich thude clia cic loai méng (néng bang, méng be, méng cot...) nhung khi
tinh PMDT di thuc hién binh quin hod khéi lugng céc cong viéc khdc nhau, cdc loal
mong khdc nhau trong cong tdc bé tong méng.

- Tinh trung binh tién ti¢n cta phuong phap thi cong:

Bat ky mot cong tic hoac kél cau xay dung ciu tao nén cong trinh, déu c6 thé thuc
hién bing nhiéu phuong phdp thi cong khdc nhau nhu: Bang thii cong, bang co gidi ket
hop thu cong, bang co gidi...

DMDT cdc cong tdc xay dung, kél cau cong trinh duge xay dung theo diéu kién va
phuong phdp thi cong duge dp dung tuong doi phd bién trén cdc cong truong phit hop
véi trinh do khoa hoc k¥ thuat trong xay dyng, trinh do trang bi cho xay dung trong ting
thosi ky. Hay néi cdch khdc né dugc xay dung theo phuong phap thi cong phan anh trinh
d6 k¥ thuat binh quan chung clia nganh xay dyng, ma khong phu thuge vao bién phap
thi cong cu thé ndo cua cdc t6 chic xdy dung.

2.3. Noi dung dinh mic du toan
Dinh nutc du 1oan bao gom:
- M hao phi vat liéu: La s6 luong vét li¢u chinh (vat licu thong thudng, cic cau

kién. cdc chi tiét 1am san, vat liéu luan chuyén), vat liéu phu (khong ké vat liéu phu cdn
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ding cho mdy moéc, phirong tién van chuyén va nhitng vat liéu tinh trong chi phf chung)
hao phi cho viéc thuc hién va hoan thanh khsi lugng cong tac xay dung, ké ca hao hut
vt liéu cho phép trong khau thi cong, rieng ddi véi cdc loai cat xay dung da ké dén hao
hut do d¢ déi caa cir,

+ Muc hao phi cdc loai vat liéu chinh nhu (cdt, d4, soi, gach, ngéi, xi miéng, sat thép,
g0, cdc cdu kién, chi tiét 1am san v.v...) la nhitng vat liéu ¢6 gid tri cao va khai lugng su
dung chiém ty trong tuong déi 16n trong mot don vi khéi luong cong tdc hoac két cau
xay dung thi déu quy dinh tinh bang hién vat vi theo don vi do ludng khéi lugng
thong dung.

+ Mifc hao phi cdc loai vat lieu phu nhur xi phong, ddu nhon.... 13 nhitng loai vat liéu
€O gid tri thap va khoi lugng vat liéu s dung chiém ty trong khong dang ké trong mot
don vi khdi luong cong tic hoac két cau xdy dung duoc quy dinh tinh bang ty 1& % trén
chi phi vit liéu chinh.

- Miic hao phi lao dong: La s6 ngay cong lao dong cla tho xdy dung (chuyén nghiép
va khong chuyen nghiép) truc tiép thuc hién khéi lueng cong tac xay dynp va cong nhéan
phuc vu xay dung (ké ¢4 cong nhan van chuyén, boe di vat licu, ban thanh phdm trong
pham vi mit bang xay dung). S& luong ngay cong da bao gém ca lao dong chinh, phu ké
cd cong téc chuan bi. két thic thu don hién trudng thi cong, thdi gian di chuyén chd lam
viéc trong ca khi khong dii viee 1am chén ca, trinh d% tay nghé yéu ciu d6i véi timg cong
tdc xay dung dugc néu ra bing cip béc tho binh quan.

- Midc hao phi mdy thi cong: La s6 ca sir dung mdy thi cong tryc ti€p phuc vy xay
dung cong trinh, chuyén dong bang dong co hoi nudc, diezen, xang, dién, khi nén ... (ké
cd mot s6 may phuc vu xay dung c6 hoat dong doc lap tai hién truong nhung gin lién
voi day chuyén san xuat thi cong xay dung cong trinh).

+ Mifc sit dung ca may cic toal may thi cong chinh, quyet dinh mite do co gidi hod
va nang sudt lao dong nhu mdy xic, Gi, cap chuyén, cdu.,... cé gid tri [6n va chiém ty
trong cao trong chi phi thuc hien mot don vi khoi lugng cong tac hoac két cau xay dung
dugc quy dinh bang ca mdy.

+ Mic sir dung cdc toai mdy phu, cé g1a tri thap va chi€m 1y trong nhé trong chi phi
mot don vi khéi lugng cong tac hodc két cau xay dung duge quy dmmh tinh bang ty I¢ %
trén chi phi str dung may chinh.

2.4. Co sg dé xay dung dinh miic du toan

Cin ¢t d¢ lap PMDT 1a céc dinh muc sin xuit vé sir dung vat liéu, lao dong, mdy thi
cong trong xay dung, cdc quy chudn, tiéu chudn xay duyng, quy pham k¥ thuat vé thiet
k¢ - thi cong - nghiém thu, mifc co 2161 hod chung trong nganh Xdy dung, tinh hinh trang
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thiét bi k¥ thuat, t6 chirc luc lugng lao dong cia cdc don vi xay dung va két qua dp dung
tién bo khoa hoc k¥ thuat trong xay dung nhu sir dung cdc vat ligu méi, cao cap, thict b
v cong nghé thi cong tién tién.....

Khi xay dung PMDT, can cit dé lap PMDT la cdc dinh mitc san xudt, can phai xét
dén cdc trudng hop sau:

- Truong hop 1: DPMDT duoc 1ap trén ¢o s¢ cdc dinh miic san xuat duge lua chon ¢
tinh chat dai dién, trung binh tién tién tir cac doanh nghiép x4y dung (bang phuong phdp
chon mau phi ngau nhién).

Néu chon méu ngiu nhién phai ddm béao tinh chat hoan toan khich quan, tat ca cdc
don vi trong tong thé déu ¢6 co hoi duge chon vao mau nhir nhau kKhéng phu thuge vao ¥
muoén chi quan clia ngudi chon mau thi chon méau phi ngau nhién hoan toan khéc.

Chon miu phi ngau nhién 12 su lva chon cdc don vi vio mau di¢u tra dua trén Kinh
nghiém va sur hiéu biét clia ngudi chon méu vé 16ng thé nghién ciu. Chon mau phi ngau
nhién khong hoin toan dua trén co sG todn hoc nhu chon miu ngau nhién ma chi ycu
doi hoi phai két hop chit ché giffa phan tich 1y luan véi thuc tién. Sy nhén xét chu quan
clia ngudi chon mau c6 anh hudng 16n dén chat lugng diéu tra. Chinh vi vay, dé c6 chat
lwong tai liéu diéu tra t6t vé dinh mic san xudt lam co s& lap BPMDT phdi gidi quyét cac
vén dé sau;

- Cdc tiéu chudn dé ldp cdc mdu quan sét phi ngau nhién:

Mau duogc chon dé quan sat thu thap s6 liéu phai bao dam tinh dai digp sau:

+ i tuong duge chon dé 13y s lieu phai c6 ndng sudt lao dgng trung binh tién tién.
Ning suit lao dong phan anh trinh do k¥ thuat, cong nghé va to chic san xuat. bé
DMDT lap ra mang tinh trung binh tién tién va khong ngimg thic ddy tang nang suat lao
dong thi doi tuong duoc chon dé thu thap tai liéu phai 12 nhitng cd nhan, don vi (doanh
nghiép xay dung) thudng xuyén ¢6 nang sudt lao dong tir trén trung binh d¢n nang suat
trung binh tién ti¢n.

+ Dai dién vé khong gian: Mau duge chon phai xét dén tinh dai dién cho céac khu vie
lanh thd, cdc don vi duge khao sat phai chon sao cho ¢6 dai dién cia: mién nii, trung du,
dong bang, thanh phd, nong thén va & ca ba mién cha dat nude Bac - Trung - Nam,

+ Pai dién vé thoi gian: Nang suat lao dong trong nganh xay dung chiu tdc dong cua
cac yéu t6 thai tiét, khi hau, do vay mau duge chon phai xét dén nang sudl lao dong
rong cdc mila (mua he, mua déng...).

- Ldp cdc mdu {(xdac dinh 36 don vi diéu tra):
Chon méu phi ngiu nhién ciing phai dua trén co s0 clia dinh ludt s& 16n, nghia la cén

chon ra mot s don vi diéu tra nhiéu t6i mitc di kha nang dai dién cho ca tong the. o)
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day, vi chon mau phi ngdu nhién nén khong thé dung céng thiic todn hoc dé tinh. Mudn
xac dinh s6 don vi mau cho phit hop cin phai:

+ Can ¢t vao tinh chat phic tap cla téng thé nghién ciu.

+ Can cif vao kinh nghiém ciia cde chuyen gia, cua cdc lan diéu tra trude dé quyét
dinh 6 don vi can diéu tra.

+ Can ¢l vao mic do chinh xédc yéu cdu cia viéc nghién ciiu, vao luc luong cdn bo va
kha nang vat chat dé quyét dinh tang thém hoac giam bét s6 don vi diéu tra. Nhin chung
trong moi miu bao gém it nhat 1a 5 don Vi san xudi.

- Thu 56 ligu ciia ting mdu vé vdn dé cdn nghién citu:

De s6 lieu thu duge dam bio chat luong, yéu cau ngudi cdn bo diéu tra phai thianh
thao vé nghiép vu, am hiéu vé hién trong nghién citu, phai trung thuc va lam t6t cong tac
to chiic van dong quan chung.

- Kiém dinh gid thié (theo tiéu chudn Kruskal-Wallis)

Sir dung ki€ém dinh Kruskal-Wallis sé cho phép ta xdc dinh xem c6 phai cic mau doc
lap duge Ldy tr ciing mot tong thé chung (hoac tir cic 8ng thé khdc nhau, nhung ¢6
chung mot phan phéi) hay khong. Kiém dinh Kruskal-Wallis 1a truong hop md rong cia

kiém dinh Mann-Whitney U, khi téng thé nghién ciru 16n hon 2. Kiém dinh nay ciing
dura trén thd hang cla cdc quan sat mau. Tiéu chuin K dugc tinh theo cong thite (1.1):

Kk 2
Z—f—3(n—1) (LD

n(n
trong do:

R, - tong cic thd hang cilia cdc don vi chia mau J.

n; - s6 don vi cla méu j.

k

n - tong $6 don vi cla tat ca cdc mau ; n = z]: n,

1=

k - s6 mau nghién ciu.

Ti¢u chuan K ddnh gid su khdc nhau giifa cdc quan sdt duge x€p hang trong cdc mdu.
Phan phéi mau cta K gan gidng véi dang phan phoi ¥ khi tat ca cac mau déu ¢6 s§ don
vi il nhdt la bang 5.

Trong kiem dinh Kruskal-Wallis bac tu do xap xi bang (k-1), & day k 13 s6 miu
nghién cdu.

- Xdc dinh gid (ri trung binh ctia mau.

Gid trj trung binh clia miu (X ) dugc tinh theo cong thic sau day:
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+ Trudng hop trong mau khong c6 phan to:

X =izl (1.2)

trong do:

X - gid tri trung binh cia mau.
X, (i=1,2..1n) - cic lugng bi¢n ;
n - téng s6 don vi cua miu.

+ Trudng hop trong mau cé sy phan t6:

ZXifi

X = il (1-3)

>t
i=1

trong do:
X : X, nhu da giai thich & trén;
f.(i=1,2...n) - tdn 6 tuong doi.

Trudng hop ndy cho két qua sat thuc, dép g dugc yéu cdu phit trién, d6i méi cong
nghé clia ngdnh xay dung hién nay; Nhung trong kinh t€ thi trudng, dinh mic san xult
phan anh trinh do k¥ thuat, cang nghé va quan 1y san xudt nén né la thong tin bi mat cua
cic doanh nghiép xay dung, vi vay viéc thu thap s6 licu s€ gdp kho khan.

- Truong hop 2: DMDT dugc lap trén co s¢ dua vao phuong phip thong ke cic
ngudn luc theo tién dé san xuat (thiét k€ 16 chic thi cong theo day chuyén cong nghe
hop 1y. lua chon phwong phép thi cong ¢6 tinh chat trung binh tien tién, bao dam xic
dinh ding v du luong hao phi cdc yéu t& san xuat can thiét d¢ hoan thanh khéi
lugng coéng tic xay dung). Ap dung trudng hop nay sé khiac phuc duge nhitng 16n tai
cia trudng hop 1. nguoc lai trudng hop nay cling khong thé tién hanh rong khip va
tran lan dugc.

2.5. Thiét lap hé thong danh muc cong tac hoac két cau xay dung dé lap dinh
mifc du toan

- Hé théng danh muc cong téc hoac két cdu xay dung duge thanh lip phai nhin nhan
1 téng hap dén chi 1iét, sao cho tao thanh mot hé thong chat ché, thong nhit va thong
suét, dé khi mudn téng hop cho mot hang muc hodc mét dy an phai tring khép tron ven,
¢6 nhu viy mdi phuc vu t6t cho cong tic thim tra, tham dinh... va viéc xét duyét trong
quan 1y duge nhanh chéng, chinh xac.
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- He théng danh muc cong tic xdy dung hoac két cau duoc xédc dinh tir yéu cau cla
DMDT phai phit hop v6i pham vi thé hién khéi luong cong tic & giai doan thiét ké ban
vé thi cong, dong thoi ciing phai xem xét dén méi lien h¢ giiia cdc cong tdc xay dung thé
hién 6 cdc giai doan thiét k& dé danh gid tinh bao quat, mic d¢ tong hop vi day da khi
xdc lap hé thong danh muc.

- Danh muc céng tic hoac két cau xay dung dé lap DMDT duge phan loai theo cic
dang xay dung va loai cong trinh xay dung, hay ndi cich khac 13 trong hé thong danh
muc ¢o nhimg danh muc céng tic duoc lap ra dé dinh mc chung cho cdc loai cong trinh
xdy dung va ¢6 nhimg danh muc thé hién tinh chit riéng biét cua cong trinh xay dung va
duge ma hod théng nhit, tao didu kién thuan lgi cho cong tdc lap don gid va du todn
céng trinh.

- M6i danh muc cong tic xay dung, két cau phai thé hién 6 don vi tinh khoi lugng
phu hOp bao trim ddy db cdc yéu cau ky thudt, diéu kién thi cong chung (binh thudng
hay khé khan), bién phap thi cong pho bign nhat, trong d6 cé tinh dén ViIEC nang cao
mitc d& co gidi hod trong cong nghé thi cong cong tac xay dung va st dung thiét bj thi
cong tién tién. Trong méi loai cong tac xay dung cia DMDT thi danh muc dinh muce
duge 1ap the hién mét cdch cu thé vé tén goi chung hoac riéng theo tinh chat ¢ong trinh,
kem theo 1a yéu cau k¥ thuat cu thé, didu kién thi cong cy thé, bién phdp thi cong phd
bien. Mot cong tic xay dung cé thé c6 mét tén goi chung nhat, ¢6 ciing mot bién phap
thi cong nhung theo médi yéu cau ky thuat, ting diéu kién thi cong lai duoc thanh lap
danh muc cong tic xay dung dé dinh mic.

Vi du: Cong tac dao dat méng bang.

Tén goi chung cla cong tic 1a: Pao dit moéng bang.

Bien phdp thi cong chung: Bang thi cong,

Nhiing thong s6 k¥ thuat cy thé trong thiét ké nén mong cong trinh (cap dat. chiéu
rong, do siu...) da thé hién o yéu cau k¥ thuat ciing nhv cdc diéu kién thi cong cha cong
tac nay. Theo quy dinh doi véi maj cap dat (dat cap I, 11, 111, 1V). tuong ung vdi chiéu
rong ho méng (< 3m; >3m) va véi timg d¢ sau hé méng (< Im: € 2m; < 3m: > 3m}, sé 1a
mot t6 hop gdm nhiéu danh muc cong tic cu thé. O day ¢6 32 danh muc vi mot trong s
32 danh muc dinh mic d6 13 danh muc: Dao dit mdng bang bang thix cong, dat cap 11,

chiéu rong hé méng < 3m, do sau < 2m.

Dao ddt méng bang bang thi cong chi la mot trong nhi€u danh muc cta cong tic dao
dat cong trinh bang thi cong (dio dat maong cot tru, hd kiém tra, ddo kénh muong, ranh
thodt nudce, dao nén duong...) trong BDMDT dugc coi 14 mét nhém cong tac xay dung,
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trong dé ¢6 loai cong tde duge xdc dinh chung cho cdc dang, loal cong trinh, ¢ loal
cong tac thé hién tinh chat, dic diém riéng biét clia loai cong trinh xay dung.

2.6. Xéc dinh thanh phin cong viéc trong cong tic hoac két cdv xay dung dé lap

dinh mifc du toan

- PMDT cho cong tic hoic két cdu xiy dung duge tong hop tir cac dinh mic thi cong
clia timg thanh phén va khau céng viéc. Vi vay, xdc dinh thanh phan céng viéc dé thuc
hién khéi lugng cong tic hodc két cau xdy dung c6 tdm quan trong dac biét trong viéc

tinh diing, tinh d cdc hao phi can thiét dé thuc hién cong tdc hoidc két ciu xdy dung do.

- Thanh phén cong viéc cin phai quy dinh 16 néi dung cic budc cong viéc theo thif t
tir khau chuén bi dén khau két thic hoan thanh cong tdc hoac két cau xay dung.

Vi du: Cong tac bé tong méng : ma hieu AF.11220 (bé tong di dam d6 tai cho, vita
bé tong san xudt bang mdy trén tai hién trudng vd do bang thi cong). Don vi tinh
PMDT: Im® bétong méng.

Thanh phdn cong viée bao gom:

_ Chudn bi, tron, van chuyén vat liéu trong pham vi 30m. D6, dam va bao dudng be

tong dam bao yéu cau k¥ thuat.
- Gia cong, 1ap dung va thio d& cdu cong téc doi voi mong c6 chicu rong > 250 cm.
2.7. Lua chon day chuyén cong nghé thi cong mau dé lap dinh mire dy todn

Céc cong tic hoac két cau xay dung cong trinh ¢6 yéu ciu ky thuat riéng biet, thuc
hién trong diéu kién binh thudng déu cé 1hé hoan thanh bang cdc phuong phip khdc
nhau; Thil cong. ¢ gidi hod bo phan, co gidi hoa. Viec xay dung DMDT theo nhicu
phuong phdp thi cong khdc nhau dua vao khoi luong cong tde hoac ket cau xay dung da
thuc hi¢n theo phuong phdp binh quan gia quyén rat phiic tap va khé khan. Vi vay, doi
vai timg loai cong tic hodc két cdu xay dung cin thuc hién bude lua chon 16 chic day
chuyén cong nghé thi cong mau phit hop mirc do trang bi va nang lyc thuc hién cua ¢ac
don vi xay dung (lua chon mdy mdc thiét bi dat tiéu chudn, bién ch 16 doi cong nhan
hop Ly, xdc dinh rd trinh tu cong nghe).

Lua chon day chuyén cong nghé thi céng mau, ngoai ¥ nghia 12 chon duge bién phdp
thi cong trung binh tién tién theo yéu ciu cia DMDT, mat khdc con 1 co s¢ d€ cdc
doanh nghiép xiy dung phan dau cii ti€n cong nghé¢, dua tién bo khoa hoc k¥ thuat xay
dung vao thi cong xay dung nham tang nang suat lao dong.
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2.8. Quy dinh cip bac cong nhan xay dung binh quan cho cong tic hoic két cau
xay dung

DMDT cho mét don vi khéi lugng cong tic hoac két cau xdy dung theo quy dinh cla
thi€t k& bao gém nhiéu cong viec vita ¢6 tinh chat phoi hop vira ¢6 tinh chat k& tigp
nhau. Viéc thyc hién két cau xay dung hoac cong tac ddi hoi phai bd tri mot hoic nhiéu
nhém cong nhan cé nghé nghiép khic nhau, s¢ lugng khdc nhau va trinh dé khic nhau
(cdp bac thg khic nhau). D€ dip ing yéu cdu cia DMDT, doi héi cép bac cong viec
dugc thé hién & cap bac cong nhéan binh quan cta cd mot nhém céng nhan cung tham gia
dé thyc hién mot don vi khéi lugng cong tac hoic két cau xdy dung dé. Cdp bac cong
nhan xay dyng binh quan duge xac dinh theo phuong phap téng hop tir dinh muc sin
Xudt vii cling c6 the duge xdc dinh tir cong tic 18 chiic cic t8 nhém sdn xuit véi co cau
cong nhan phit hop bao goém nhiéu loai cong nhan va cip bac khic nhau dé cung hoan
thanh mét khéi tuong cong tic xay dung, dugc xic dinh theo cong thic (1-4):

K
Zni X<,
:—_—-i_

(1.4)

trong do;
qu- cap béac tho binh quan;
¢;-cap bac thg (i=1,2.... k).
n; - 56 cong nhan cé cap bac I;

K - $6 béc thg tuong iing véi sé bac luong

§3. PHUONG PHAP LAP BINH MUC DUTOAN
Dinh muc dy todn duge 1ap theo trinh tv 4 budc
3.1. Bude 1: Thu thap thong tin

Trong budc nay tién hanh xdc lap he théng dunh muc céng tic hoac kél cau xdy
dung dé lap BMDT, chon thuéc do (don v1) tinh BMDT va don vi do cdc chi tieu DMDT
riéng biet, xdc dinh thanh phan céng viec trong cong tac hoac ket cau xay dung. Ciing
trong budc nay tién hanh chon thiét k& va ban vé thi cong cdc chi tiét va két ciu dinh
hinh, nhimg tai liéu ndy duge coi 14 co s& dé tinh todn khoi lugng cong tic va lap
BMDT, mé ta phuong phdp thi cong duoc dp dung dé tinh PMDT (lua chon day chuyén
cong nghe thi cong hop 1y), lap danh sach cic mad hiéu dinh mifc thi céng ma trén co s&
dé can thiét k€ cac DPMDT. Khi chon ban vé két cdu xay dung va phuong phdp thi cong
can chi y dam bdo sao cho phi hop véi trinh d6 ky thuat, t6 chuc thi cong hién nay ciling
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nhu thod man nhimg yéu cau vé diéu kién ky thuat hién hanh trong san xudt, tieu chuin
k¥ thuat an toan lao dong.

Tién hanh tinh khéi lugng cong tac xay dung trén ¢o s phan tich ban vé thi cong di
dugc chon d¢ thiét k€ DMDT bang thuée do san phdm da du dinh trudc, phl hop véi ma
hiéu clia dinh mic thi cong. Khi tinh duge khéi luong cong tic theo don vi do cua dinh
mic thi cong, ta tinh duoc khéi lugng cong tic trong DMDT nhd hé s6 tinh doi don vi
do san pham tir dinh muc thi cong sang DMDT.

3.2. Budc 2: Xur 1§ thong tin

Xir 1y nhiing s& lidu di thu duge va tinh DMDT trén co s6 dinh mifc thi cong va khoi
luong cong tic phit hgp hoan toan véi phuong phap thi cong da ap dung.

- Tinh dinh miic hao phi vdt liéu:

Dinh mifc hao phi vat liéu la lugng vt liéu cén thi¢t d€ hoan thanh mot don vi khoi
lugng cong tic hodc két cau xay dung k€ cd hao hut vat liéu duge phép trong qué trinh
thi ¢ong (cdc hao hut vat liéu ngoai cong truomg da dugc tinh vao gid vat li¢u).

Pai véi cdc loai vat liéu chinh, mic hao phi dugc tinh bang luong (hi¢n vat) theo don
vi do thong dung. D61 v6i cde loal vat liéu phu c6 gid tri nho, khéi lugng it thi duge tinh
bing tv k& % so véi chi phi cia cdc loai vat liéu chinh da duge dinh mic hogce tinh bing
gid tei tuyét déi 1a "tién". Trudng hop don vi tinh cGa vat li¢u quy dinh trong dinh mic
thi cong khdc vdi don vi tinh cua vat lieu trong PMDT thi phai chuyén doéi don vi
tinh (K, ).

Cong thitc chung xdc dinh dink mitc hao phi vat licu (DM ] ) trong BPMDT:

o v
PM{ =bPM(. K

ca Ko K, (1-5)
trong do:
bM BE - dinh muc hao phi vit liéu trong BPMDT.

DM, - hao phi vat liéu cau thanh cho mot don vi khéi luong cong téc hoac két cau
xay dung hay bo phan cong viéc theo dinh mic thi cong hoic theo tinh todn ti
thiét ké.

K ¥, - hé 56 chuyén doi don vi tinh vat li¢u trong dinh muc thi cong sang don vi tinh
vl liéu trong BMDT.
K |, - dinh mifc ty 1é hao hut vat liéu dugc phép trong thi cong.
K =1+ H, (1.6)
H,. - dinh mic hao hut vat liéu trong thi cong tinh trén dinh mic cdu thanh theo cdc

quy dinh hién hanh cua Nha nudc.
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Riéng déi vdi céc loai cdt sir dung trong cdc loai cap phéi vita con duge tinh thém
dinh muc ty 1& hao hut do d6 déi (Hyq) ctia cdt (hao hut tu nhién).

K= (1 +Ho( + Hyy) (L.7)

K- hé 56 chuyén gid tri (con goi 13 hé 56 luan chuyén) clia vat liéu luan chuyén qua
moi 1dn sir dung (luan chuyén). Déi véi vat licu khong Iuan chuyén thi Ki =1
Rieng déi véi nhing loai vat liéu luan chuyén thi dinh mic ty 1& hao hut vat lieu
duge phép trong thi cong (K, ) di dugc tinh vao hé s6 chuyén gia tri (K 4 )» NED
doi véi vat liéu luan chuyén thi dinh mic hao phi vit lieu (PM 8{) trong BPMDT
tinh theo cong thitc (1-5) ¢6 dang:

bMY! =DMy K, K "

Vat li¢u Tuan chuyén nhu khuon bé tong, da gido ... Dic diém cia vat liéu luan
chuyén la duge st dung nhiéu 1an, doi khi gid tri mua sam ciing khd 1én nhung chua du
tieu chudn xép vio tai san c6 dinh. Do vay, v¢ mat kinh & khong quy dinh ché do khau
hao ma tuy theo timg trudng hop s& khau trir dan gld tri mua sam vat liéu luan chuyén
vao gia tri cong tic xay dt_rng"

- H¢ s0 chuyén gid tri (h¢ 56 luan chuyén) bao quat hon s6 14n luan chuyén vi né da
ké dén s& lan luan chuyén va lugng bu hao hut cho cdc Ian sit dung 1iép sau.

- C6 the tinh hé s6 chuyén gid tri (hé 5 luan chuyén) theo céng thitc thuc nghiem:

_hin-1)+2

Ke=—5- (1.8)

trong dé:

2 - 50 liéu thuc nghiem.

h - ty 1& duoc bil hao hut (%) ké (i 14n thit 2 trd di.

n - 6 lan luan chuyén vat ligw. C6 mot s6 truong hop nhu gian gido, cau cong tac...
Khi thi cong méi hoac sira chira nhitng ngdi nha, vat kién triic 16n phic tap phai
luu gian gido... dai nghy ngodi hién trudmg thi tuy né gilt nguyén tai ché, nhung
cir sau mét thoi gian nhat dinh (3 thing, 6 thang...) dugc coi 13 1 1an luan chuyeén.

161 vai céc loai vat ligu phu duoc dinh mic béng ty 1& (%) so véi chi phi cac loai Vit

licu chinh tinh bang dinh lugng trong DPMDT vi xdc dinh theo cong thiic:

VLiIJ XGL
x 100 (1.9)
VL xG!

[

s

KVLP =

N E!

—
[
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trong doé:
VL' ;G| -luong hao phi vi mifc gid vat liéu clia loai vat li¢u phu thit i.
VL’ : GJ. - lugng hao phi va mic gid vat liéu clia loai vat li¢u chinh thi j.
- Tinh dinh mic hao phi lao dong:

Mutic hao phi lao dong trong DPMDT dugc tinh tryc tiép trén co s¢ dinh mic thi cong,
don vi do cha dinh muic thi cong la gid cong, con don vi do cha PMDT la ngay cong. Do
dinh muc thi cong lap chi tiét theo timg budc cong viéc, theo timg kiéu loai, kich thude
va phuong phép thi cong cu thé cha cdc kéi cau va loai cong tic, con DPMDT chi lap theo
mot s6 kidu loai, kich thudc va phuong phdp thi cong dai dién, nén khi lap PMDT cin
xét dén ty trong cha mdt kiéu loai, kich thudc va phuong phdp thi cong ching. két hop
véi luong lao dong trong dinh muc thi cong tuong ting rol dung phuwong phap tinh binh
quan gia quyén dé xdc dinh lugng lac dong trong DMDT. Mat khdc do déi tuong cia
DMDT la san phim cha timg loai viéc, con dinh mific thi cong 1a san phdm cla timg
budc cong viéc (budc cong nghé) nén khi téng hop hao phi lao dong tinh trén co so dinh
mitc thi céng phai tinh dén hé s chuyén déi don vi tinh tir dinh mic thi cong sang
PMDT (K, ).

Vi di: Xay tuong thing bing gach chi day 6cm va xay tudng thang bang gach chi day
11cm, kich thude gach (22x10,5x6)cm. Khi lap dinh mic thi cong thi don vi tinh dinh
mittc 13 m®, nhung khi 1ap DMDT thi dd nhém gép hai danh muc d6 thanh danh muc
DMDT xay tudng thing c6 chiéu day <Ilcm vi don vi tinh dinh mutc 14 m® (don vi tinh
dinh muc thi cong khdc vdi don vi tinh BPMDT). Viéc tinh toin chuyén lugng hao phi
cdc yEu 1o san xudt tir dinh mic thi cong sang DMDT cdn phai xét dén hé s6 chuyén doi
don vi tinh (Im" xay tudng chiéu day 6cm, ¢6 dien tich 1a 16.66m” ; 1m" xay tudng
chiéu day 1lcm, ¢6 dién tich 12 9,09m?).

DMDT lap ra phai dam bao dé qud trinh sin xuat thi cong xay dung lién tuc, ke tir
khau chudn bi dén khiu két thic cong tic xay dung. Do vay khi lap DMDT phai tinh
dén nhitmg hao phi khong tranh khoi trong su phoi hop giita cic khau trong qua trinh thi
cong xay dung tdng hop, ngay ¢ trong diéu kién t8 chic thi cong ding dan, hop 1y (do
yéu ciu k¥ thuat va 6 chiic san xuat nham dam bao thi cong xay dung lién tuc), nhimng
hao phi khong mong mudn nhung trong thuc t€ san xudt van xay ra. Hay ndi cich khic
nhing hao phi nay chua duge tinh vio dinh miic thi cong, nén phai dugc tinh dén Khi lap
DMDT va dugc thé hién bing hé s6 tinh chuyén tir dinh mic thi cong sang DPMDT (K ;).

H¢ s6 Ky, cin duge tinh todn trén co 0 ¢6 can cir khoa hoc va duge xédc dinh bang
phuong phip chup anh ngay 1am viéc hay phuong phdp thong ké. Cic phuong phap nay
cho ké&t qua sdt thuc nhung doi hdi phai ¢6 ddy di s liéu thong ké trong nhi¢u nam lién
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tuc (tr 5 dén 10 nam) hoac tién hanh chup anh ngay 1am viéc nhiéu lan (tir 5 dén 7 Ian)
cho méi mot loai chi tiéu thdi gian can nghién ciu. Tri 6 cia hé 6 tinh chuyén tir dinh
mic thi cong sang DMDT theo kinh nghiém thudng trong khoang K,=1,05 + 1.3 my
theo loai cong tdc, yéu cdu k¥ thuat va diéu kién thi cong cy thé.

Cong thitc chung xdc dinh dinh mic hao phi lao déng (M ET) trong DMDT cho
mot loai cong tdc hoac ket cau xay dung:
DM =Y (DM xK Y, x Kph)x%, (ngay cong/DVT) (1.10)
i=l
trong dé:

DM " - dinh mifc hao phi lao déng trong DMDT.

M :d - dinh mifc lao dong dugc tinh bing gi0 cong cho mét don vi khéi lugng cong
tac hoac ket cau xay dung hay bude cong viéc thi i tinh theo dinh mifc thi cong.

K - hé s6 chuyén ddi don vi tinh tir dinh mifc thi cong cia loai cong tc hoac két
cau xay dung hay budc cong viéc thi i sang DMDT,

Koh - hé s6 phu tang tinh dén nhing hao phi khong tranh khoi trong su phdi hgp giita
cdc khdu trong qua trinh thi cong xay dung, nhimg hao phi khéng mong muan
nhung trong thuc t& san xual vin xay ra (hay con goi 1a hé s6 tinh chuyén tir dinh
muc thi cong sang DPMDT).

1/8 - he s6 chuyen d6i tir dinh mitc gi& cong sang dinh mitc ngay cong.

- Tinh dinh mitc hao phi mdy, thiét bi thi cong:

Khi tinh dinh mitc hao phi may, thiét b thi cong ciing xay ra tinh trang tuwong tu nhu
khi tinh dinh mitc hao phi lao déng, ¢6 nghia la ciing tinh dén cdc y&u 6 khong ludmg
hét duge trong qud trinh thi cong (nhu sw phdi hgp hoat dong gitra cdc khau clia qud
trinh thi cong, su ngimg viéc khé loai trir duge, chua tinh trong dinh mifc thi cong, chang
han nhu: phiing sita chia xir 1y su ¢& nhd, ngimng may dé Liép cdp nhién liéu, nang
lugng...). He s6 K, duoc tinh rieng d6i vai timg loai may, thiét bj thi cong. Theo kinh
nghiém thuong trong khoang (Kpn=1,05+1,3), tuy theo loai cong tic hoac két cau Xay
dung v6i yeu k¥ thuat va diéu kién (hi cong cu thé.

Cong thic tinh DMDT mdy, thiét bi thi cong cho mot loal cong tdc hodc két cau xiy dung:

pMPT =]
™ NS

x Ky x K, (ca may/DVT) (1.11)

trong do:
pM [L;T - mic hao phi vé thoi gian sit dung mdy, thiét bj thi cong trong DPMDT (ca

may/don vi tinh).
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NS, - dinh miic nang sudt mot ca mdy quy dinh trong dinh mtc thi cong (san
pham/don vi tinh).

K s+ K, - nhu da giai thich

od *

P61 v6i cdc loai may phu khac duoc tinh bing ty 1& (%) so véi tong chi phi ca mdy
cua cdc loai may chi dao (mdy chinh) trong day chuyén cong nghé thi cong xay dung da
dugce dinh murc.

Cong thitc tinh dinh midc ty 18 (%) may phu khéc trong DMDT:
2 Mi x G'I
K, p = S——x100 (%) (1.12)
M x GJ

|| MB

trong daé:
Ksp - mifc chi phi mdy phu (%) so véi chi phi mdy chinh trong DMDT.
M;,; G}} - luong ca mdy hao phi va gid ca mdy cta loai may phu thif i trong day
chuyén cong nghé thi cong.
ML' ; Gi - lugng ca mdy hao phi v3 gid ca mdy cua loai mdy chinh thit j trong day
chuyén cong nghé thi cong.

3.3. Bude 3: Lap tiét dinh mic trén co s6 tong hop cdc hao phi vé vat liéu, lao
dong, may thi cong

- Moi tiét dinh miic gom hai phan:

+ Thanh phan cong viéc.

+ Bang dinh mifc cdc khoan muc hao phi.

Thanh phin céng viée can phai quy dinh 13, day di néi dung cac budc cong viéc
theo thit tu tir khau chudn bi ban diu dén khi két thic hoan thanh cong tic hoac két ciu
xay dung.

Bang dinh mic dugc mo ta rd tén, chung loai, quy cach vat lieu chinh can thi€t hao
phi cho cong tdc. két cdu xay dung va cdc vit licu phu khdc; loai thg; cap bac cong nhan
xay dung binh quan; tén, loai, cong sudt cha cdc loai mdy, thiét bi cha dac (mdy chinh)
vl mot s8 mdy, thiét bi khic trong day chuyén cong nghé thi cong d¢ thuc hién hoan
chinh cong tdc hoiic két ciu xay dung. Trong bang dinh mdc, hao pht vat liéu chinh dugc
tinh bing hi¢n vat, cdc vt liéu phy tinh bang 1y 1& (%) so vdi chi phi vat ligu chinh; hao
phi lao dong dugc tinh bang ngay cong theo cap bac cong nhan xay dung binh quén; hao
phi thai gian s dung mdy, thiét bi chi dao dugc tinh bing 56 ca mdy, cac loai mdy khac
(méy phu) dugc tinh bing ty 1¢ (%) so véi chi phi cla cic loai mdy, thi¢t bi chu dao
{mdy chinh).
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Céc ti€t DMDT duge 1ap hop theo nhém, loai cong tdc hoic két cdu xay dung va duroc
dat ma thong nhat trong nganh xay dung. M4i ti€t dinh mic 13 mot t8 hop gém nhiéu
danh muc céng viéc cu thé, méi danh muc déu cé mot ma hiéu riéng cho nd, thé hién
mot céch cy the tén goi, yeu cau ky thuat, diéu ki¢n thi cong cu the, bién phép thi cong
phé bién.

- Ma hiéu DMDT gém 7 ki tu (ca phan chit va 53).

+ Phan chit: Dung hai ki ty (diing chit c4i in hoa dugc xép theo trinh tw Anpha Be).

Ky tr ddu tién thé hién phan ciia tap dinh mitc

Ky ty thit 2 thé hién chuong trong phan

+ Dau chdm : ding dé phan cdch giita phin chit va phin s&

+ Nhom ky tu 6 ddu thé hién nhém - loai cong tac (tir 00-99): nhém loai cong tac

+ Nhom ky ty 56 thit 2 thé hién loai cong tic (tir 000-999)

Vidy . Cong tdc d6 bé tong mong kich thude < 250 cm bing thu cong. Vira bé tong
mdc 200. D4 4x6 tron bang may tron tai hién truong duge ddnh ma 13: AF.11210 chi tist
¥ nghia cua cdc ky tu nhu trong bang 1-1:

Bang 1-1
Vitri sd Ky ty Noi dung ctia ky ty trong ma hiéu
I A Phin I: Cong tdc xay dung
2 F Chuong 6 : Cong tdc bé tong tai ché
3 Phan cdch giita phdn chif va phan s6
4 1 Vita bé tong tron bang méy tron vita, d6 bing thii cong
5 | K&t c4u mong
0 2 Da dam 4x6 cm
7 | Kich thude méng < 250 cm
8 0 Vira bé tong mac 200 |

* Cau tao (i€t dinh mic du todn be ong mong (vira bé tong san xuat bing may trén
tai hién trudng va do bang thiy cong).

Thanh phdn cong viéc -

- Chuan bj , tron, van chuyén vat liéu trong pham vi 30 m . D6, dam va bao dudng bé
tong dam bao yeu cdu k¥ thuat.

- Gia cong, lap dung va thao d& cdu cong téc .
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AF.11200 Bé tong mong
Bang 1-2. BPMDT cho cong tac bétdong moéng

(bon vi tinh: 1m™)

, ) _ Chiéu rong {cm)
Ma3 hiéu | Cong tic xay dumg Thanh phdn hao phi Paon vi
<250 >250
AF.112 Bé tong moéng Vat liéu
Vira m’ 1,025 1,025
G& véan cdu cong tic m’ - 0,015
Dinh kg - 0,122
Dinh dia cdi - 0,603
Vat liéu khdc % 1.0 1,0
Nhan cong 3/7 cong 1,64 1,97
Mady thi cong
Mady tron 250 lit ca 0.095 0,095
B May ddm dui 1,5 kW ca 0.089 0,089
10 20

3.4 .Budc 4: Kiém nghiém va két luan

Pay 1 budc cudi cling cha viéc xay dung DMDT, & budc nay tién hanh kiém nghiém
két quéa dinh mitc & ngoai thuc t€, dé tir d6 riit ra nhitng nhan xét, danh gid va ket luan vé
sir cAn thiét phai stta déi, diéu chinh, bé sung va hoan tat tap dinh mic, trinh cdp ¢
thdm guyén phé duyét va ban hanh dinh mic.

§4. vi DU TINH PINH MUC DU TOAN

Vi di (Ap dung cho truong hop 1)

Biing phuong phdp chon méau phi ngau nhién, ta thu duge s6 liéu vé nang sudt lao
dong (dinh mic lao dong): Gid cong/m’ xay tudng 22cm, dg cao > 4m, $6_liéu ghi trong
bang (1-3).

Gach chi dic kich thuée (22x10,5x6)cm.

Chiéu diy mach viia trung binh (theo [16]) : + Mach ding day 14mm

+ Mach nam day 16mm.

- Vira tam hop méc 25, ding xi miang PC-30. tron bang mdy trén V = 80 lit, vin
chuyén vat liéu 1én cao bang mdy van thang 0,5 tin.

- Yéu cdu xdc dinh mdc hao phi lao dong (DM BT) trong PMDT cho cong tic xay

tuong 22 cm do cao > 4 m.
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Bang 1-3: Thong ké nang suat lao dong clia cic don vi theo timg méu quan sdt
(gid cong/m* xay cla 50 don vi san xuat)

Wién Bic AB | 13,50 14,40 15,00 14,83 14,60 1495 |

va ky hiéu AC | 1438 13,52 14,50 14.10 15,15 14,25

cdc mau AD [ 15,14 14,20 13.58 14,28 13,68

Mién Trung vd | BC | 14.00 13.55 14,78 14,45 14,62

ky hiéu cdcmdu | Bp | 14,12 14,70 14,48 14,22 15,10 13,60
BE | 13,65 14,53 14,65 14,96 14,30

MiénNamva | CD | 15.20 14,15 14,42 14,35 14,58 (364 |

kyhiCucicmau| cp | 1472 13,57 14,90 13,62 15,40

B CF | 13,53 14.55 15,12 14,80 14,75 15,25

be dp dung phép kiém dinh Kruskal-Wallis, trudc hét ta sap x€p nang sudt lao dong
theo thif hang tir cao dén thap (bang 1-4).

Bang 1-4. Nang sudt lao dong (gi® cong/m” xay tudng) duge x€p hang
theo thit iy tir cao dén thap (uic i3 luong hao phi lao dong tir nho dén 16n)

Thit hang ?\\Iﬁnﬂg suﬁ'l}LD Ky l:iéu Thit hang ?\\Iang suf{t}L{A) Ky l}iéu 1

£10 cong/m” xay mau g1 cong/m” xay mau

l 13,50 AB 26 14,48 BD
2 13,52 AC 27 14,50 AC
3 13,53 CF 28 14,53 BE
4 13,55 BC 29 14,55 CF
5 13,57 CE 30 14,58 CD
6 13,58 AD 31 14,60 AB
7 13,60 BD 32 14,62 BC
8 13,62 CE 33 14,65 BE
9 13,64 CD 34 14,70 BD
10 13,65 BE 35 14,72 CE
11 13,68 AD 36 14,75 CF
12 14,00 BC 37 14,78 BC
13 14,10 AC 38 14,80 CF
14 14,12 BD 39 14,83 AB
15 14,15 CD 40 14,90 CE
16 14,20 AD 41 14,95 AB
17 14,22 BD 42 14,96 BE
18 14,25 AC 43 15,00 AB
19 14,28 AD 44 15,10 BD
20 14,30 BE 45 15,12 CF
21 14,35 CD 46 15,14 AD
22 14,38 AC 47 15,15 AC
23 14,40 AB 48 15,20 CD
24 14,42 CD 49 15,25 CF
25 14,45 BC 50 £5,40 CE
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Bang 1-5. Nang suit lao dong va thit hang sap x&p theo cdc mau

(mdi miu cé > 5 don vi)

: )
w0 | | 1520 [ e | 25800 |
- 13.50 1 13,52 pA 13,58 6
14,40 23 14,10 13 13,68 11
14,60 31 14,25 18 14,20 16
14,83 39 14,38 22 14,28 19
14,95 41 14,50 27 15,14 46
153,00 43 15,15 47
178 129 98
205 | i | S0 o | O i
13,55 4 13,60 7 13,65 10
14,00 12 14,12 14 14,30 20
14.45 25 14,22 17 14,53 28
14,62 32 14,48 26 14,63 33
14,78 37 14,70 34 14,96 42
15,10 44
L 1O 142 133 )
005 [ i | N0 | o | 009 | i
13.64 9 13.57 5 13,53 3
14,15 15 13,62 8 14,55 29
14,35 21 14,72 35 14,75 36
14,42 24 14,90 40 14,80 38
14,58 30 15,40 50 15,12 45
15,20 48 15,25 49
147 138 200
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- Khi gap trudng hop can xép hang, nhitng don vi ¢6 cling gid tri ta phai tinh s binh

quan cdc thit hang cia ching

- Tinh tiéu chudn K theo cong thite (1-1 ):

2

12 R
= —~3(n+1
n(n+l)znj ( )
2 2 2 2 2
R RN N L L
5050+ 1) b o s A
L33 147?438 (200)
5 6 5 6
- 120x333?0~153=400430—153:4,03

K danh gid su khdc nhau giifa cdc quan sdt dugc xé&p hang trong 9 mau.

- Tién hanh kiém dinh gi4 thiet:

Phan phoi mau clia K gin giong v6i dang phan phéi x khi tit ci cdc mau déu c6 s5
don vi it nhét I3 bang 5. Didu kién nay dugc thod man véi trudng hop dang xét, ¢é thé sir
dung phan phéi khi binh phuong dé tién hinh kiém dinh. Trong kiém dinh Kruskal-
Wallis bac tu do xdp xi bing (k-1), vay trong bai todn dang xét ta cé bac tir do bang

(9-1)=8.

Cu the 13, ta mudn kiém dinh gia thiét
véi mic y nghia cia kiém dinh o = 0.1,
xem ¢6 phai nidng suat lao dong gid
cong/m’ xay tuong 22cm. gach chi (22 x
10.5 x 6) cm. do cao > 4m cla 50 don vi
san xudt trong 9 maiu, ¢é cung mot bin
chat hay khéng ? ¢é nhu nhau hay khang ?

Céc gia thiet duoc xay dung nhur sau:

Ho: n, TH ST T s = g = g =
Hy = g <= gid thiét khong: Khong ¢6 s
khic nhau giita 9 16ng thé nghien ciru:
Chiing ¢6 cling mot ban chat, cé cung mot
s& trung binh.

Hytpy # 1y # gy # 1y # pg 2 g = g 2

Hs # Hy < gia thi€t thay thé: CS s khéc

164

Mién chap nhan
=010
4] 4,03 13362

Hinh 1.1: Kiém dink Kruskal-Walliy
var mite ¥ nghia 0,1()
Vitng chdp nhan gid tri K clia mdu
("*)86'13,362 1a tri s6 cita K ldy theo tra baing
giong nhir tri s cria fo (voi 56 bae tir do

bdng 8 va sai 56 hdng 0,1)



nhau gitta 9 (dng thé: Cu thé ching khong cing mot ban chdt ¢é s6 trung binh
khac nhau.

Hinh (1-1) biéu hién phan phéi khi binh phuong véi s6 bac wr do bang 8. Mién gach
chéo thé hién mic ¥ nghia kiém dinh 0.10. Nhan thay ring mién chap nhan déi véi gia
thiét khong 12 tir diém O cho t6i diém % = 13,362. R& rang gia tri cha K tinh theo mau la
4,03 thuoc vio mién chap nhan. Do d6 ta chdp nhan gia thiét khong va két lun nang
sudt lao dong clia 9 mau nghién cu cé clng mot ban chat, ¢6 chung mot phan phéi, co
cling mot s§ trung binh.

~ Xéac dinh nang sut lao dong (dinh miic lao dong DM,,) trung binh cho ca tong the cong
tic x4y tuomg 22cm, gach chi (22 x 10,5 x 6)cm, dd cao > 4m theo cong thic (1-2).

720,32

DM, = = 14,40 (gid cong/m” xay)

_ Tinh dinh mic hao phi lao dong (PM L) trong dinh mic dy todn: duge xdc dinh
theo cong thic (1-10):
DM} =Y (PM; <K} )x K, x % (ngay cong/DVT)
i=1
trong do:
DM, - dinh miic lao dong dugc tinh bang gid cong cho mét don vi khoi lugng cong

tac hoac két cau xay dung hay budc cong viée thi i (da dugc tinh binh quén cho
cac doanh nghiép x4y dung bang phuong phdp chon méau phi ngau nhién).
K} : Ky 1/8 - nhu d4 gidi thich trong cong thic (1.10)

od »

Can cu vao két qua chon méiu phi ngau nhién. Ta xdc dinh duge nang suét lao dong
trung binh (gi& cong/m’ x4y) cho cong tic xay tuomg 22cm, do cao > 4m clia 50 don vi san
xudt trong 9 méau dai dién cho 3 mién (Béc - Trung - Nam) 1a: DM,y = 14,40 gi& cong/m’ x4y

K, =1, vidon vi tinh ctia dinh mic thi cong tring (dong nhat) véi don vi tinh cia DPMDT.
K, = 1.1 theo két qua thuc nghiém.

Pinh muc hao phi lao dong (DM BT) trong DMDT cho cong tdc xay tuong 22cm dé
cao > 4m la:

DM:?IT =14,4x1,1x % =1,98. (ngay cong/m’ xay)

Chii ¥: D61 v6i dinh mic sir dung vat lieu, dinh muc sit dung mdy thiét bi thi cong
trong DMDT ciing dugc lam tuong ty nhur d6i véi dinh mic hao phi lao dong.
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Chuong 11

DPINH MUC DU TOAN TONG HOP XAY DUNG CONG TRINH

§1. KHAI NIEM VE DINH MUC DU TOAN TONG HOP XAY DUNG CONG TRINH
VA PHAM VI AP DUNG

L.1. Khai niém vé dinh mic du toan téng hop xay dung cong trinh (Goi tir 1a
dinh mirc dy todn téng hop va viét tit i PMDTTH)

DMDTTH la chi tigu kinh € - k§ thuat quy dinh miic hao phi vé vat liéu, nhan cong,
mady thi cong can thiét d€ hoan thanh mot don vi khoi luong cong tac xay dung, két cau
va bo phéan cong trinh véi pham vi cong viec ciia 1 don vi tinh duge md rong hon BPMDT
theo ding quy trinh, quy pham k¥ thuat quy dinh phlt hgp v6i pham vi thé hi¢én vé khei
luong & giai doan thiét k& ky thuat ciia cong trinh xay dung (do6i véi cong trinh thiét ké
3 budc).

1.2. Pham vi a4p dung dinh mitc du toin tong hop

BMDTTH dugc dp dung théng nhat trong ci nude, 1 cin o dé lap don gid xay dung
tong hop (don gid viing 16n), lam co s& lap tong du todn xay dung cong trinh itng véi
giai doan thi€t k& k¥ thuat (cong trinh thiét k& 3 budc).

DPMDTTH la co sd dé lap ra cdc dinh mic mé rong (DMMR) dang chi tiéu kinh t€
(chi tieu khéi todn) dung dé quan 1y ddu tur va xdy dung ¢ cap cao hon (bo, nganh).

§2. NHUNG KIEN THUC CO BAN VE BINH MUC DUTOAN TONG HOP

2.1. Yéu cau cia dinh mitc dy toan téng hop

- BMDTTH lap cho timg loai cong tic xay dung, ket cdu va bo phan cong trinh cla
cdce phuong thifc x4y dung, céc loai hinh cong trinh xay dung va quy mo xay dung cong
trinh phit hop véi kha ning thé hién vé khai luong cong tic & giai doan thiét ke k¥ thuat.

- Thé hién ding, dit hao phi cac ngudn luc can thi€t dé hoan thanh mot don vi khoi
luong cong tic xay dung, mot két cau hay mot bo phan cong trinh, DMDTTH phai én
dinh & ting thoi ky va phi hop véi quy chudn, tiéu chusn k¥ thuat xay dung cia
Viét Nam.
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- Tinh dén nhiing thanh tuu cia tién bd khoa hoc - k¥ thuat trong xay dung va céc
kinh nghiém tién tién, déng thai thé hién kha nang thuc 1€, phé bién trong qud trinh thuc
hién cong tac xay dung, két cdu hoic bo phan cong trinh.

_DMDTTH 12 co s dé tinh cic khoan chi phi truc tiép trong don gid xay dung tdng
hop cho médi loai cong tac xay dung, két cdu va bo phan cong trinh phuc vu cho viéc Xdc
dinh tdng du todn cong trinh.

- Dam bao tinh téng hop, thuin tién, dé sit dung, giam nhe khéi fuong tinh todn khi
lap tong du toan cong trinh,

2.2. Nguyén tic xay dung dinh mirc dy todn téng hop

DMDTTH phai thé hién duge sy téng hop, su binh quin hoa khoi lugng cong tic va
phuong phdp thi cong ¢ mirc md rong hon DPMDT.

- Swiéng hop cita PMDITH:

DMDTTH duge xédc dinh trén mot don vi khdi lugng cong tic xay dung, ket cdu va
bo phan cong trinh duge tinh todn tit nhimg hao phi vat chat cta DMDT, bing cich tong
hop nhifng tri s6 dinh mic cho timg cong vige xay dung hodc cong tac Xay dung ¢ quan
hé mat thiét, néi tiép nhau dé tao ra mot san pham, hoac dugc nhom gop tir nhiing tri 6
PMDT (nhitng bién loai) cla cic cong viéc, cong tac xay dung tuong tu nhau v¢ dac
tinh k¥ thuat. cong nghé, bién phdp thi cong. giai phdp ket cau, co cau va thanh phan
hao phi vat chat, chang han nhu cong tdc dao dat bang thu cong khong phan biét theo
cap dat, do sau va chiéu rong hd dao; cong tdc xay gach chi khong phan biét chiéu day,
chiéu cao clia tudng; cong tic trit khong phan biét trit day hay trit mong. trdt vio tran
hay trit vio tudng, trat dam hay trat try...

- Binh qudn hod khot lirgng cong tac:

Su téng hop cta DPMDTTH lién quan truc ti€p v6i su binh quan hoa khoi lugng cong
tac cla cdc cong viéc, cong tic xay dung duoc nhém gop lai. Vi du cong tac xay gach
chi bao gém céc cong viéc: xdy méng, xay tudng, xdy try... Luong hao phi lao dong va
vat lieu ciing nhy khi lugng cong téc clia cdc cong viéc trén phu thude vao kiéu, hinh
dang, kich thuéc... nhung trong DMDTTH da nhém gop lai thanh mot danh muc dinh
muic "cong téc xay gach chi néi chung”, hay trong cong tic bé tong moéng, bao gom:
moéng bang, méng beé, méng cot doc lap, beé tong nén, bé tong bé mdy... nhung trong
DMDTTH dé nhém gop lai thanh mot danh muc dinh miic “cong tdc bé tong moneg, nén
b¢ miy". Dicu dé duge thuc hién bing cach bink qudn hod khoi hegng cong viée khdc
nhai trong cong tic xay va trong cong tac be tong mc’mg,\ nén, bé mdy, ma trude hét li
su binh quan hod vé s6 lugng vat liéu cdn thiet.
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- Tinh trung binh tién tién ciia phitong phdp thi céng:

DMDTTH dugec tinh todn trén co s& nhitng bien phdp thi cong chi dao, phé bién nhat
va tién ti€n trén céc cong trinh xay dung hién nay.

2.3. Noi dung dinh miic du toan tong hop
Dinh mitc dit todn 16ng hop bao gém:

- Muic hae phi vat licu: Li s¢ lugng céc loai vat liéu can thist (ké ca hao hut khau thj
cong va hao hut te nhién) dé thuc hién hoan chinh mot don vi khoi lugng cong tic xay
dung. mot ket cdu va mot bo phan cong trinh. Binh mufc vat ti¢u chinh duoc tinh bang s6
lwong, vat lieu phu khic quy dinh tinh bang ty 1& % so véi chi phit vat liéu chinh.

- Mifc hao phi thoi gian sir dung mdy thi cong: S lugng ca may cua cac loai may thi
cong trye ttép va phuc vu cdn thigt dé thue hién hoan chinh mot don vi khai lugng cong
tdc xay dung, mot két cau hodc mot bo phén céng trinh. Pinh mic may thi cong dugc
tinh bang s lugng ca mdy sir dung, cac mdy phu khéc duge tinh bang ty le % so véi chi
phi may chinh.

- Miic hao phi lao dong: La s6 lugng ngay cong lao dong cla cong nhin truc tiép va
cong nhan phuc vu xay dung can thiét dé thuc hién hoan chinh mét don vi khoi lugng
cong tac xay dung, mot ket cau hodc mot bg phén cong trinh.

2.4. Co s¢ dé xay dung dinh miic du todn tong hop

Can cit dé 1ap DMDTTH la cdc BPMDT va cic dinh mic thi cong vé sir dung vat tigu,
lao dong, mdy thi cong trong xay dung; cdc quy chudn xay dung; tiéu chudn k¥ thuat
xdy dung; cdc thi¢t k& dién hinh... mic co gid1 hod, tinh hinh trang thiét bi k¥ thuat
chung trong nganh xay dung. ciing nhu két qua dp dung tién b khoa hoc k¥ thuat trong
xay dung nhu st dung cdc vat licu mai, vat liéu cao cp, thiét bi va céng nghé thi cong
tién tién.

2.5. Thiét l1ap h¢ théng danh muc cong tac xay dung, két ciu hoac bo phan cong
trinh dé lap dinh mirc dy toan tong hop

- He théng danh muc cong tic xay dung, két cau hoac bd phan ¢ong trinh dé lap
DMDTTH phai phii hop vé6i pham vi thé hién khéi luong cong tac xay dung (hoic nhém
cong tac), ket cau va bo phan cong trinh & giai doan thiét k& ky thuat, dong thoi ciing
phat xét dén mai lien hé giita cac cong tac xay dung chi tiét & thé hien & giai doan thiét
ke sau thiet ke ky thuat va duoe mi hod thong nhat,

- Danh muc cong tdc xay dung, két cau va b6 phan cong trinh dé lap DMDTTH phai
thé hién tinh bao qudt, mic do téng hop, tinh he thong chat chg, théng nhat va thong
suot trong toan bo he théng dinh muc.
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- Danh muc cong tic xay dung, két cdu va bo phan cong trinh dugc l1ap phan loai
theo cac dang xay dung va loai cong trinh xay dung, nghia la trong hé thong danh muc
¢6 nhimg danh muc cong tic dugc lap dé€ dinh muc chung cho cdc loai cong trinh xay
dung vi ¢6 céc danh muc cong tac thé hién tinh chat riéng biét cha cong trinh xay dung.

- M&i danh muc cong tic xay dung, két ciu hay bé phan cong trinh dé lap DMDTTH
phdi thé hién ré don vi tinh khai lugng phit hgp bao trim ddy di cac yéu ciu k¥ thudt,
diéu ki¢n thi cong chung va bién phdp thi cong phd bién nhat trong dé cé tinh dén viéc
nang cao mic co gidi hod trong cong nghé thi cong xay dung va sir dung cac thiét b thi
cong tién tién.

Vi du: Lap danh muc dinh mic cho mét loai cong tdc xay dung phit hop véi kha
nang thé hién khai lugng cong tadc xay dung & cdc giai doan thi€t k& va tinh h¢ thong
chit ché, thong nhat, thong suét trong toan bo hé théng dinh mirc:

Cong tac dao dit bang thd cong (sd do 2-1).

Danh muc DMMR
(Tinh bang hién vét hodc gid tri)
Hao phi vt liéu, nhan cdng, may
thi cdng cho mot dan vi tinh
phil hop vdi tiing loai cong trinh

Dang

chi tiéu

Pao dat

biing thil cong Danh muc DMDTTH
Pao Bao Pao Bao
méng kénh nén \ khudn
cot tru muang. duang Danh muc
ho ranh Xuang ca) DMDT
kiém thoat ranh thoat

fra nudc nuac ](')ng
dudng

C6 32 Co 16 co28 | Cos
tri 56 EM tri s DM tri s6 DM tri 5§ BM
bao / Dao [ Dao | Dao | Dao | Pao | Dao| Dao\bao\ bao \Bac
mong /méng / Mong f hd | kénh fhanh mds
bang bé cot kiém muang iO?t rong | mai
ry | tra nvac
duang \ xuat
Sodo 2-1
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So d6 2-1: Mo ta h¢ thong danh muc dinh mic phi hop véi kha niang thé hién khéi
luong cong tdc xdy dung & cdc giai doan thiét k&, déng thoi thé hién tinh bao quat, mic
do6 t6ng hop, tinh hé théng chit ché, théng nhét va thong su6t trong toan bo hé thong
dinh miuc.

Néu xét tr trén xudng dudi {tir tdng hop dén chi ti€t), thi mic do tong hop va tinh bao
qudt duge cu the va chinh xédc ddn theo cdc giai doan thiét ké;

- Danh muyc dinh mifc m& rong: Thé hién tinh bao quat va miic do tong hop cao nhat
duoc lap & giai doan lap du 4n.

- Danh muc DMDTTH: Phéi phit hop v6i khé nang thé hién khéi luong cong tac xay
dung & giai doan thi¢t k& ky thuat, mitc do téng hop va tinh bao quat phai bao trim day
di cdc yéu cau k thuat, diéu kién thi cong chung va bién phép thi cong phd bién nhur vi
dy da trinh bay cho cong tic dao dat bang thil cong, khong phan biét theo cdp dit, chiéu
rong va dé sau ho dao.

- Danh myc BMDT: Phi hogp véi khd nang thé hign khdi lugng cong tdc xay dung &
giai doan thi€t k€ ban v& thi cong, méc d6 téng hop va tinh bao qudt da thé hién maot
cich cu thé: Tén cong viéc, didu ki¢n thi cong, yéu cdu k¥ thuat va bién phép thi cong
(nhu & vi du da thé hién: Tén danh muc cong tac: dao méng cong trinh, ddo méng cot tru
hé kic¢m tra, dao kénh muong rinh thoat nudc...; Bién phdp thi cong bang tha cong; Yéu
céu k¥ thuat va diéu kién thi cong duoc thé hién tng véi cap dat (4 cap). chiéu rong ho
dao (< 3m, > 3m), chiéu sau hé dao (< lm, < 2m, < 3m, > 3m}). Do vay chi tinh riéng
cho cong tic dao méng cong trinh o6 32 tri 56 dinh muc; dao mong cot, hé kiém tra ¢
16 (11 6 dinh mudc; dao kénh muong, rinh thodt nude cé 28 tri s dinh mic...

- Danh muc dinh miic san xuvat: Pugc 1ap dng véi giai doan thi€t ké t6 chic thi cong.
Dinh mdc sén xuat 12 do cdc doanh nghiép xay dung tur lap ra theo hudng dan chung cia
cdc van ban phap luat, dinh miic nay dugc cu thé hod dén timg phan viec, diéu kién va
bién phdp thi cong cu thé ciia doanh nghiép.

2.6. Xac dinh thanh phan cong viéc dé thuc hién cong tic, két ciu xay dung bo
phan cong trinh trong dinh mitc du toan téng hop

Thanh phan cong viéc dé thuc hién cong téc, két cau xay dung trong DPMDTTH
bao gém nhiéu thanh phin va cdc khau cong viéc, tur cong tac chuan bi dén khau thi
cong xay dung va hoan chinh khdi lugng céng tic hoac két cau xdy dung quy dinh
trong dinh miic.

Trong PMDTTH thanh phén céng viéc duoc t8ng hop theo loai cong tdc, kél cau xay
dung hoac chung cho mot nhém cong tic, nhém két cau xay dung va dugce tong hop tir
thanh phén cong viéc cdc cong tac, két cdu xay dung trong DMDT.
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2.7. X4c lap day chuyén cong nghé va ciap bac cong nhan xay dung binh quan
cho cong tiac, két cau xay dung

Noi dung, nguyén tic va phuong phdp xéc lap day chuyén cong nghé thi cong va cdp
bac ¢cong nhan xay dung binh quén cho timg loai cong tdc, ket cau xay dung lam can ci
d¢ tinh DPMDTTH duoc st dung theo ndi dung di wrinh bay trong diém 2.7 va 2.8
chuong 1.

$3. PHUONG PHAP XAY DUNG DINH MUC DUTOAN TONG HOP

PMDTTH duge xay dung theo trinh tu 4 budc:
3.1. Buéc 1: Thu thap thong tin

Trong budc nay tién hanh lap danh muc cong tic xay dung, ket cau hoac bo phan
cong trinh dé 1ap DMDTTH, thu lugm thong tin, chon don vi tinh DMDTTH, xdc dinh
thanh phén cong viéc dé thuc hién cong tic, két cdu xay dung trong DMDTTH. Xac
dinh day chuyén cong nghé thi cong va cap bac cong nhan xay dyng binh quan cho cong
tdc, kél cdu xay dung. Tién hanh chon thi€t k& k¥ thuat hoac thiét ke dién hinh, tinh khéi
luong cong téc xay dung phtt hop véi thiét k& da chon. Chuén bi DPMDT, cic quy chudn,
ticu chudn k§ thuat xay dung. Trén co s& DMDT va céc tai liéu goc 1ién hanh lua chon
mau dé tinh toan. (Cic mau duge chon phii ¢6 tinh dai dién va thé hién dugc tinh bao
tritm khi tinh PMDTTH, s6 lugng méu phu thugc viéc phan tich cac nhan (6 anh hudng
dén dinh muc).

- C4c tiéu chuin khi chon mau: Mau duge chon dé thu s6 liéu phai bao dam céc yéu
cau sau:

+ Mau duoc chon phai ¢6 tinh chat dai dién, dién hinh, thé hién duge nang sudt lao
dong trung binh tién ti€n, phan dnh trinh do k§ thuat cong nghé va 16 chic san xuat pho
bi¢n trén cdc cong trinh xay dung hién nay.

+ Mau duoc chon phai thé hién tinh téng hop, bao trum, phan anh ding, du lugng hao
phi vat chat can thiét khi lap DMDTTH.

- Lap cdc mau (xéc dinh s6 don vi diéu tra trong méu)

Chon méu phi ngau nhién khong thé ding cong thiic todn hoc dé tinh. Muén xdc dinh
& don vi mau cho phit hop can phai:

+ Can cit vio tinh chét phic tap cOa téng thé nghién ciu, cu thé phai cin cif vao viée
phan tich mdc do anh hudng ciia cdc nhan 6 dén dinh mic doi v&i cong tdc hoac kél cau
xiy dung dang dugc nghién citu cin cf vio mic d nhém gdp cdc danh muc coa
DMDTTH. Téng thé cing phiic tap cang cin diéu tra nhieu don vi mau.

+ Can ¢t vho kinh nghiém clia céc chuyén gia, cua céc lan diéu tra trudc dé quyét
dinh s& don vi mau can chon.
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+ Cin cf vao mifc do chinh xdc yéu cdu khi lap PMDTTH, vao luc lugng cin bo va
kha nang vat chat d¢ quyét dinh tang thém hodc giam bét s6 don vi méu. Nhin chung khi
lap DMDTTH, viéc Iya chon s don vi mau dya trén co sO phan tich cic DPMDT da lap
san do vay s6 don vi mau khong cdn nhiéu nhu khi lap PMDT dua trén co sé& dinh mitc
san xuat dugc thu tir cdc doanh nghi¢p xay dung.

Vi du : Lua chon mau dé xdc dinh mic hao phi lao déng trong DMDTTH cho
cong tic dao dat bang thi cong. S8 ligu cho trong bang 2-1. (Trich BPMDTXDCT s&
24/2005/QD-BXD ngay 29/7/2005).

PAO DAT MONG CONG TRINH

AB.11300  DAO MONG BANG

Thanh phan cong vige:

Dao méng theo ding yeu cdu k¥ thuat, xic dat dé ding noi quy dinh hoac d6 lén
phuong tién van chuyén trong pham vi 30m; Nhan cong bac 3,0/7

Bang 2-1: Pao méng bang (thh cong)

Bon vi tinh: céng/m’

_ Cédp dat
Ma hiéu Cong tdc xay dung
I I I Iv
Pio mdng bang -
Rdng (m) Sau (m)
AB.113} <1 0,56 0,82 1,24 1,93
AB.1132 <3 <2 0,62 0,88 1,31 2,00
AB.1133 <3 0,68 0,95 1,38 2,10
AB.[134 >3 0,76 1,05 1,49 2,23
AB.1135 <1 0,46 0,63 0,97 1.46
AB.I136 >3 <2 0,50 0,68 1,02 1,52
AB.1137 <3 0,54 0,73 1,09 1,60
| AB.I138 >3 0,60 0,80 1,16 1,70
] 2 3 4

Dé xdc dinh muc hao phi lao dong trong DMDTTH doi hoi d6i v6i méi mot danh
muc DMDT (cong tic xay dung) phai Iua chon dugc cdc miu ¢6 tinh chat dai dién dién
hinh, trén ¢o s¢ d6 xdc dinh mifc hao phi lao dong binh quan cho méi danh muc PMDT,
sau d6 can ¢ vao ty trong cia ting loai cong tic két hop v6i lugng hao phi lao dong
binh quin cida timg loai cong tac (danh muc dinh muc dy todn) s& xdc dinh duge muc
hao phi lao déng trung binh cho toin bo cac danh myc DMDT duoc nhém g0p thanh
mot danh muc BPMDTTH.
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Can cit vio so licu bang (2-1), cdc yéu to anh hudng dén dinh mic:

+ Cap dat.

+ Céc thong s6 k¥ thuat ctia cong trinh: bé rong, do sau, do déc...

+ Pham vi dao va cu ly van chuyén dat.

Qua tinh todn thdy ring: Miic chénh léch binh quan lugng hao phi lao dong dé dao
Lm® tinh cho timg c4p dat khac nhau khé nhiéu: gitta dat cdp 1I so vdi dat cap I 1a 38,5%;
dat cédp I so véi dat cap 11 1a 47,7%; dat cap IV so v6i dat cdp 11T 1a 50,5%.

D61 véi cic cong trinh xay dung & dong bang thi dat cap [ va II 1a chll yéu, dat cép 111
vii IV chi hin hitu ¢6 & mot vii khu dac biét; cac cong trinh x4y dyng & ving trung du va
mién ndi dat cap I1I va IV 1a cha yéu.

Cic thong s& k¥ thudt yéu cau cla cong trinh dao (chiéu rong, do sau) ciing anh
hudng nhiéu dén mitc hao phi lao déng dé hoan thanh mot don vi khdi lugng cong tac.

Cong trinh ¢6 chidu rong hep, do sau 16n thi diéu kién thi cong khé khan. Cong trinh
¢6 bé rong 16n, do san 16n hon thi mic do khé khan khi thi cong s€ it hon. Khi dao dat
mot cong trinh véi chiéu rong quy dinh thi ci dao sau them lm, lugng hao phi Jao dong
s& tang lén trung binh la 6,6%.

Khi dao dal céc cong trinh véi cling mot do sau nhat dinh nhung réng hep khac nhau
(rong > 3m so véi rong < 3m) thi lugng hao phi lao dong s& giam trung binh 1a 29,34%.

Cin ct vao két qua phan tich & trén phéan da cdc cong trinh cé khoi lugng dao dat
mdng bang bang thi cong ¢6 kich thude 61 han hop 1y nhu sau:

Chiéu rong R < 3m, d6 sau H < 3m chi¢m 60%.
Chiéu rong R > 3m, d6 sau H < 3m chi€ém 40%.

Do vay, dé bao dim mtic do chinh xdc v tinh chat bao trim ciia PMDTTH va hop Iy
vé mat luong hao phi lao dong cho cong tic nay, cdc mau duge chon dé tinh todn thé
hién trong bang (2-2).

Bang 2-2. Bang cdc mau dao méng bang duoc chon dé 1inh DPMDTTH

Pon vi tinh: cong/m’

Ma hiéu Cong tdc xay dung Cip dat
L I I v

Déao médng bang

Rong (m) Sdu (m)

AB.1133 <3 <3 0,68 0,95 1,38 2,10
AB.1137 >3 1 <3 0,54 0,73 1,09 1.6
i 2 3 4
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3.2, Buée 2 : Xit Iy thong tin

Tinh lugng hao phi lao dong, vat liéu, m4y thi cdng trén co sO cdc miu da lua chon,
viéc tinh toan duoc thuc hién theo céic phuong phép sau:

- Phuong phdp binh quéan gia quyén véi quyén s6 14 khéi lugng cdc danh muc cong
tac xay dung cua timg DMDT. Phuong phip nay dugc d4p dung cho nhiing loai cong tic,
ket cau xay dung hay bo phan cong trinh duge tap hop tir nhiéu thanh phin cong viéc,
cong tac két cau c6 quan hé mat thiét néi ti€p nhau da duge dinh mifc theo tng yéu cau
ky thuat dieu kién thi cong va bién phap thi cong cita DMDT.

k
pmPT - > DM xf. (2.1)
n o

trong dé:

bM PT - muc hao phi trung binh clia y&u 16 san xuat i trong DPMDT,

DM " - mic hao phi ctia y€u (6 sdn xudt i trong DPMDT.

fi - ty trong timg bo phan céng tac, két cau Xay dung cla yéu t6 san xuit i chiém

trong 1ong so.

n - khéi luong cdc danh muc cong téc xay dung cua timg DMDT.

- Phuong phédp binh quan gia quyén véi quyén s6 1a ty trong ting bé phan cong tac,
ket cau xay dung trong mét cong trinh xay dung.

Phuong phap nay dugc dp dung cho nhiing loai cong tic xay dung, cdc két ciu Xay
dung twong t nhau vé yéu cdu k¥ thuat xay dung, bién phdp thi cong, ndi dung va thanh

phan hao phi vat chat gan tuong tu nhau nhung dugc thyc hién & nhiéu bo phan khac
nhau cta cong trinh.

k
. 2 DMTxf
DM =3 DM xf, hay PMP" =ii‘—lr (2.2)
i=]
trong d6: DM BM LT £, nhu ¢4 gidi thich

Can cti vao két qua chon mau (bang 2-2), ap dung cong thiic (2-1), ta x4c dinh duoc
muc hao phi lao dong trung binh trong BMDT cho céng tdc (danh muc PMDT) dao dat

mong bang bang thir cong véi cap dat khdc nhau (DM&T ) nhu sau:

m: (0’68+0’95+1’38+2'I)x0,6+(0’54+0’37+1’09+1’6)x

4 4

0.4

PMT = 1,16 (cong/m?)
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3.3. Budge 3: Tinh toan va tong hop két qua, 1ap tiét dinh mirc

- Tinh dinh mitc hao phi vdt liéu (PM 7" ) trong PMDTTH
Cong thitc xdc dinh dinh muc hao phi vat 11éu trong DMDTTH :

DMy =DMy xKYT (2.3)
trong do:
DMEI - muc hao phi vat liéu trung binh trong DMDT va duoc xac dinh theo cong
thiic (2-1) hoac (2-2).
K - hé s6 chuyén déi don vi tinh vat ligu trong DPMDT sang don vi tinh vat liéu
trong DPMDTTH.

- D61 v6i céc loai vat liu phu duoc dinh mic bing ty 1¢ (%) so vé6i chi phi céc loai
vat liéu chinh tinh bang dinh lugng trong PMDTTH va xdc dinh theo cdng thic:

3 VL, G,
Ky p = = x 100, (%) (2.4)

3 VL. xG}
j=
trong do:
VL',: G"p - lugng hao phi va muc gid vat liéu cua loai vat liéu phu thi i.
VL', : G, - lugng hao phi va mitc gid vat liéu cha loai vat liéu chinh thd j.

- Tinh dinh mitc hao phi lao dong (PM ' ) trong dinh mitc du todn tong hop

i}

DMI™ =DM x K xK (2.5)
trong do:

DMPT - miic hao phi lao dong trung binh trong PMDT cho céc loai cong tic
duge nhém gop vao danh muc DPMDTTH va duge xdc dinh theo cong thic
(2-1) hoac (2-2).

K YT - h¢ s8 chuyén di don vi tinh lao dong trong DMDT sang don vi tinh lac dong
trong BPMDTTH.

K., - hé so phu tang tinh dén nhimg hao phi khong trdnh khoi trong su phoi hop gilta cdc
khau trong qué trinh thi cong xay dung, nhimg hao phi khéng meng muén nhung
trong thuc t& san xuat vin xay ra (hay con goi la hé s& tinh chuyén wr DPMDT sang
DMDTTH). He s6 nay duge xdc dinh theo kinh nghiém, tuy theo loal cdng tac hoac
két cau xay dung ma h¢ s K, duge xdc dinh trong khoang Ky, = 1,05 + 1,15.
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- Tinh dinh mitc hao phi mdy, thiét bi thi cong trong dinh mitc du todn téng hop

Cong thic xdc dinh miic hao phi may, thiét bi thi cong trong DMDTTH:

DM = DMDT <K K ., (ca may/DVT) (2.6)
trong do:

DM, - mitc hao phi trung binh ca may, thiét bj thi cong trong PMDT v duoc xdc
dinh theo cong thitc (2-1) hoic (2-2).
K - hé s6 chuyén ddi don vi tinh v¢ mdy, thiét bi thi cong trong DMDT sang don
vi tinh v€ mdy, thiét bt thi cong trong DMDTTH.
K - nhu di gidi thich (theo kinh nghiém Ky, =105+ 1,15).
* D6i v6i céc loai mdy phu khdc dugc tinh bing ty 1€ (%) so vdi tdng chi phi ca may
cua cdc loai mdy cha dao (mdy chinh).

Kyp ==———x100, (%) (2.7)

trong doé:

M;,: Gip - lugng ca mdy hao phi va gid ca mdy clia loai méy.phu thit i trong day

chuyén cong nghé thi céng.

M{_ : G! - lugng ca may hao phi va gid ca mdy ciia loai mdy chinh thif j (rong day

chuyén cong ngheé thi cong.

- Méi tiet DMDTTH c6 quy dinh thanh phan cong viée chinh, don vi tinh dinh mic
va don vi tinh timg thanh phan hao phi (vat liéu, nhan céng, mady thi cong). Trong dé6,
dinh muc vat liéu chinh quy dinh bing s6 lugng, vat liéu phu khac quy dinh bang ty 1é
(%) so v6i chi phi vat liéu chinh, dinh mic nhan céng tinh bing ngiy cong tuong ung
V61 cdp bac thg binh quan clia méi danh muc cong tac xay dung, dinh muc mady thi cong
dugc tinh bang s lugng ca mdy st dung, cic mdy phu khic duge tinh bang ty 1& (%) so
vai1 chi phi mdy chinh.

Mai tap DMDTTH bao gém nhiéu chuong, méi chuong néu dinh miic cho mot loai
cong tic nhat dinh (gobm phan chi din chung va cdc tiét dinh mic da dugc dat ma theo
h¢ md théng nhat trong nganh xay dung).

3.4. Buoc 4: Day 1a bude cudi ciing clia viee xay dung DPMDTTH, & budc nay tién
hinh kiém nghiém két qua dinh mitc & ngoai thuc 1€, dé tir d6 rit ra nhiimg nhin xét,
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danh gid va két luan vé sy can thiét phdi sira doi, b6 sung va hoan (at tap dinh mifc, trinh
cap c6 tham quyén phé duyét va ban hanh dinh miic.

3.5. Vi du: Tinh dinh mc hao phi lao dong (PM 5 ) trong PMDTTH cho cong tc
dio dit bing thi cong trén co s DMDT s6 24/2005/QD-BXD ngay 29/7/2005

- Can ctf vo két qua phan tich cdc nhan t6 dnh hudng dén ning sudt lao dong cla
cong nhan thyc hién cong tic dao dat bang thi cong.

- Céc mau trong dinh mic du todn duge lya chon dé lap DPMDTTH duoc thé hién
trong cac bang: {bang 2-3; 2-4; 2-5; 2-6; 2-7).

AB.11300 DAO MONG BANG

Qua s6 licu khdo sdt, phan tich két hop vdi kinh nghiém ciia cdc chuyén gia cho thay
dio ddt mong bang bang thu cong c6 kich thude t6i han hop 1y nhu sau:

Chiéu rong < 3m, do6 sau H < 3m chiém 60%.

Chiéu rong > 3m, d¢ sau H < 3m chi¢m 40%.
Bang 2-3: Cdc miu dugc chon dé tinh DMDTTH

Pon vi tinh: cong/m’

. Cap dat

Ma higu Cong tac xay dung

| I [ v
Bao méng bang
Rong (m) Sau (m) .

AB.1133 <3 <3 0,68 0,95 1,38 2,10

AB.1137 >3 <3 0,54 0,73 1,09 1.6
1 2 3 4

Can cu vao két qua chon mau (bang 2-3), ap dung cong thic (2-1), xdc dinh mic hao
phi lao dong trung binh trong DMDT cho cong tic (danh myc HDMDT) dao dat mong

bang bang thi cong véi cap dat khac nhau (PM})):

(0,68+0,95+1,38+2,1) (0,54+0,37+1,09+1,6)
2 x0,6+ p X

DM = 0,4

PMPT = 1,16 (cong/m’)

AB.11400 DAO MONG COT TRU, HO KIEM TRA

Qua s6 liéu khao sat, phan tich két hgp véi kinh nghiém ctia cdc chuyén gia cho thay
dao mdéng cot, try, ho kiém tra ¢ kich thude t6i han hgp 1y:
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+ Chiéu rong < Im, do san < Im chieém 40%.
+ Chiéu rong > m, do sau > 1m chiém 60%.

Bang 2-4: Cic mau dugc chon dé tinh toin DPMDTTH

Pon vi tinh: cong/m*

‘ Cap dat

M4 hi¢u Cong tdc xay dung
I 1 I v

Bao méng cot, try,

hé kiém tra
Réng (m) Sau (m)
AB.1141 <1 =1 0,76 1,19 1.9 3,1
AB.1144 > 1 >1 0,71 1,04 I.51 2,34

1 2 3 4

Miic hao phi lao dong trung binh trong DPMDT cho cong tic dao méng cot, tru, hd

kieém tra bang thi cong (PME] ):

{076 +1,19+1,9+3.1)

PMDT 1044 O T1+104+151+2,34)

4 4

0,6

DM}}] = 1,54 (cong/m’)
AB.11500  DAO KENH MUONG, RANH THOAT NUGC
Qua s6 liéu khao sdt, phan tich két hop véi kinh nghiém cua cdc chuyén gia cho thay
dao kénh muong, ranh thodt nudc ¢é kich thudc téi han hop 1y:
+ Chiéu rong < 3m, dé sau < 3m chiém 45%
+ Chicu rong > 3m, do sau < 3m chiém 55%.
Bang 2-5: Cic miu duoc chon dé tinh PMDTTH

Bon vi tinh: cong/m”

. Cip dat
Ma hiéu Cong 1dc xay dung
I 11 I v
Bao kénh muong, ranh
thodt nude
Rong (m) Sau (m)
AB.1153 <3 <3 0,72 1,00 1,44 2,17
AB.1157 >3 <3 0,60 0,83 1,i3 1,65
1 2 3 4
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Miic hao phi lao déng trung binh trong PMDT cho cong tdc dao kénh muong, rinh

thodt nudc bing thi cong (DM ):

DME‘E - (0.72+1,00+1,44+2,17) X 0,45 + (0,60+0,83+1,13+1,65) y

4 4

0,535

PM | = 1,18 (cong/m’)
AB.11700  DAO NEN DUONG

Qua s6 liéu khao sat, phan tich két hop vai kinh nghiém cua cic chuyén gia cho thay
dao nén dudng bang thi cong cé kich thude 16i han hop 1y:

+ Pao nén dudng md rong chiém 50%.
+ Pao nén duong am méi chiém 50%.
Bang 2-6: Cic mau dugc chon dé tinh toan DMDTTH

Pon vi tinh: céong/m’

. Ciap dat
Ma hiéu Céng tac xay dung
1 11 111 v
AB.1171  |Pao nén dudng mo rong 0,56 0,74 1,07 1,58
AB.1172  |Lam méi 0,36 0,54 0.87 1,38
1 2 3 4

Muic hao phi lao dong trung binh trong DPMDT cho céng tac dao nén dudng bang thi
cong (Dl\/l,?g1 )

(0,56 +0,74+1,07+1,58) (0,36 + 0,54 +0,87+1,38)
2 x0.5+ i X

0,5

DT _
bMys =

PMDB! =0,89 (cong/m”)
AB.11800  DAO KHUON DUONG, RANH TIOAT NUGC, LONG DUGNG, RANH
XUONG CA
Qua s6 liéu khdo sat, phan tich két hop vdi kinh nghiém cdia cdc chuyén gia cho thay
dao khuoén dudng, rinh thodt nude long duong. ranh xuong cd bang thi cong cé kich
thudc téi han hop ly:

+ Da sau £ 30cm chiem 70%.

+ Do siu > 30cm chigm 30%.
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Bang 2-7: Cic miu duogc chon dé tinh todn DPMDTTH

Pon vi tinh: céng/m®

Cip dat

Ma hiéu Cong tac xay dymg
I II 11 v

AB.1182 [Dao khuon duong, ranh thoét nudc
: long dudng, rinh xuwong c4

o sau < 30cm 0,70 0,87 1,27 1,46

AB.1183 |6 sau > 30cm 0.64 0,80 [,17 1.34

l 2 3 4

Muc hao phi lao déng trung binh trong PMDT cho cong tic dao khuon dudng, rinh

thodt nudce long dudng, ranh xuong cd bang thiwcong (DPMY

ltlﬁ)
DMHE _ (0,70+0, 87‘:1 27+1,46) 0’?+(0,64+0,80;~ 1,1?—}—1,34))(0‘3

DM:;: =1.05 (cong/m?)

Theo kinh nghiém du tinh bing 1y trong ciia timg loai cong tdc chiém trong danh muc
cOng tac dao dat bang thi cong (bang 2-8).

Bang 2-8: Ty trong dio dat clia timg loai

Ma higu Cong téc xay dung | Ty trong (%) ]
AB.1 1300 Dao méng bang va cidc mong tuong tur 40
AB.11400 Biao mdng ¢ot tru, ho kiém tra 15
AB.11500 Bao kénh muong, ranh thodt nudée 10
AB.11700 Pao nén duong 25
_ AB.1180G0 Bao kKhuon dutng, rinh thodt nudc tong dudng, 10
‘___ | ranh xuong cd

Cin cir vao két qua tinh todn & trén, ta xdc dinh duge muc hao phi lao dong trung

binh trong BMDT (DMEr) cho cic loai cong tic duge nhdém gop vao danh muc
DMDTTH theo cong thiic (2-2):

DMy = (1.16x0,4)+(1,54x 0,15) + (1, 18x 0, 1) + (0,89 x 0,25) + (105 0, 1)

= 1,14 (cong/m*)
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- Tinh dinh mifc hao phi lao dong (PM ') trong dinh mifc dy todn téng hop:
DM =DM <Ky <K
trong d6:

DM,?,T - muc hao phi lao dong trung binh trong DMDT cho cic loal cong tac
duge nhém gdp vao danh muc DPMDTTH va duge xdc dinh theo cong thic (2-1)
hoac (2-2).

K7 - he 56 chuyén déi dom vi tinh lao dong trong DMDT sang don vi tinh lao dong
trong DMDTTH .

K, - hé s6 phu tang tinh dén nhimg hao phi khong tranh khoi trong sy phéi hop
giita cdc khau trong qua trinh thi cong x4y dung (hay con goi 1a hé s6 tinh
chuyén tir DMDT sang PMDTTH), hé s& nay dugc tinh theo kinh nghiém, tuy
theo loai cong tdc hoac két cau xay dung ma hé s6 K, duge xdc dinh trong
khoang K, = 1,05 + 1,15.

Can ctr vao két qua tinh todn ¢ trén, xac dinh mic hao phi lao doéng trong PMDTTH

cho ¢cong tic dao dat bang thii cong:

DM = 1,14 cong/m’

K Y =1 vi don vi tinh lao dong trong DMDT triing véi don vi tinh lao dong trong
DMDTTH.

Ky, - doi v6i cong tic dao dat bang thu cong, theo kinh nghiém ldy K= 1,1
PMPTH = 114 x 1 x 1,1 = 1,254 cong/m’

Lay ron DM ™ = 1,25 cong/m”.
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Chuong I1. Céac phuong phap thu lugm théng tin de¢ 1ap dinh mic mai
A. Cac pluiong phdp thuong duge ding dé thu thdp théng tin thuée nhom A
§1. Cic phuong phdp chup dnh
§2. Cac phuong phap bam gio
§3. Thu thap cdc thong tin vé dicu kién lam viéc
B. Piniong phdp thu hiigm thong tin thuée nhém B

§1 - Phuong phép chup anh npay lam viéc
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§2- Phuong phdp quan sat da thai diém
§3- Phuong phap mo phong Monte Carlo
Chuong III. Chinh 1y s liéu
§1 - Chinh I§ so b6
§2 - Chinh 1y 56 liéu cho timg lan quan sat
§3- Chinh 1y s6 liéu cho timg l4n quan st d6i véi cac dady s0 ngau nhién
§4 - Chinh 1y s6 liéu sau nhiéu 14n quan sat
§5 - Kieém tra su doc 1ap (khong phu thudc 14n nhau) cia céc day so
§6 - Ap dung Iy thuyét ham s6 va 1§ thuyét tuong quan dé chinh ly s6 licu
§7 - Biu dién cong thic thuc nghiém y = ax+b thanh bang dinh miic
Chuong IV. Thiét ké dinh mirc lao dong trong san xuat xay dung
§1 - Co s& khoa hoc clia cong tac dinh mic lao dong
§2 - Thiét k€ dinh mifc lao dong
Chuong V. Thiét ké dinh mirc thoi gian sit dung may xay dung
© §1 - Thiét ke diéu kien tieu chudn
§2 - Xdc dinh dinh mc thdi gian sir dung may xay dung
Chuong V1. Dinh miic sir dung vat liéu trong xay dung
§1. Khdi niém vat liéu trong xay, lip
§2. Thanh phdn co cdu cla dinh mic vat liéu toan phin
§3. Phan loai dinh mc vt licu
§4. Cdc nhan t6 anh hudng dén chi phi vat lieu trong x4y dung cong trinh
Chuong VIL Cac phuong phap lap dinh mic VE‘_\lt. liéu trong xay dung
§1. Phuong phdp phan tich - tinh todn thuin tuy
§2. Phuong phap quan sét thuc 1€ tai hién trudng
§3. Phuong phdp thi nghiém
§4. Xic dinh chi phi vat lieu (DM,)) biing phuong phédp hén hop
Chuong VIIL. Phuong phép tinh dinh mic vat lién dé ché tao bétong tuoi va vira
§1. Tinh dinh mtc chi phi vat liéu céu thanh san pham (DM,.)
d€ 1ron bétong

§2. Tinh dinh mifc vat li¢u dé ché tao vira
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PHAN BA
DINH MUC DUTOAN VA DINH MUC DUTOAN TONG HGP
XAY DUNG CONG TRINH
Chuong 1. Pinh mitc du toan xay dung cong trinh
§1. Khdi niém vé dinh mic du todn xay dung cong trinh va pham vi ap dung
§2. Nhimg kién thiic co ban vé dinh miic du todn
§3. Phuong phap lap dinh mic dy todn
§4. Vi du tinh dinh mutc du todn

Chuong I1. Pinh mifc dy todn tong hgp xay dung cong trinh
§1. Khai niém vé dinh mic du todn tong hop xay dung cong trinh va
pham vi 4p dung
§2. Nhitng kién thitc co ban vé dinh miic dy todn téng hop
§3. Phuong phép xay dung dinh mic dy todn tdng hop
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GIAO TRINH
LAP PINH MUC XAY DUNG

Chiu trach nhiém xudt bdn:

BUI HOU HANH

Bién 1dp: NGUYEN MINH KHOI
Ché bdn dién nt: vU HONG THANH

Stta bdn in: NGUYEN MINH KHOI
Trinh bay bia: NGUYEN HOU TUNG

In 1000 cuén kho 19 x 27cm, tai Xudng in Nha xudt ban Xay dung. Gidy chip nhan déng ky ké hoach
xudt ban s 19-2007/CXB/28-81/XD ngay 26/12/2006. In xong ndp luu chidu thang 01/2007.
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