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TOM TAT DE TAI

Tén dé tai: Lap ké hoach trién khai BIM cong trinh Khach san Pham Doanh Phuong
1. Sinh vién thyc hién: V6 Thi Khanh Vy

S thé sinh vién: 118200084 Lop: 20KX
2. Sinh vién thyc hién: Lé Viét Phu
S thé sinh vién: 118200062 Lop: 20KX

M5 ta vé cong trinh:

- Tén cong trinh: Khach san Pham Doanh Phuong.

- Pai dién Chu dau tu: Pham Doanh Phuong.

- Nha thau: Cong ty cd phan Vinaconex 25

- Quy mo cong trinh: Cong trinh gém 1 tang ham, 15 ting nodi, 1 ting k¥ thuat, 1 ting
mai, 1 6 che thang

- Loai coc: Coc khoan nhoi.

- Tong dién tich san: 9.294 m? (bao gdm dién tich ting him & tang k¥ thuat, khong tinh
dién tich bé boi & k¥ thuat bé boi)

- Tong chiéu cao: 59,5 m






DAI HOC DA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG DAI HQC BACH KHOA Péc 1ap - Tw do - Hanh phic
KHOA QUANLY DU AN

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién: VO THI KHANH VY
S thé sinh vién: 118200084
Lop: 20KX Khoa: Quan ly Du 4n Nganh: Kinh té Xay dung
Ho tén sinh vién: LE VIET PHU
S6 thé sinh vién: 118200062
Lop: 20KX Khoa: Quan ly Dy an Nganh: Kinh té Xay dung
1. Tén dé tai do an:
Lap ké hoach trién khai BIM cong trinh Khach san Pham Doanh Phuong
2. Dé tai thuée dién: O C6 ky két théa thudn sé hitu tri tué doi véi két qua thuc hién
3. Cdc s6 liéu va dit lidu ban dau:
La céc tai liéu sinh vién thu thap duoc ¢o6 lién quan dén nhiém vu cua DPATN nhu:
- Ban vé Thiét ké;
- Hé thong vin ban phap luat trong x4y dung lién quan dén dé tai;
- Céc diéu kién cy thé khac co lién quan dén dé tai nhu: Piéu kién ty nhién,
diéu kién kinh t€ - xa hoi, ...
4. Ngi dung cdc phan thuyét minh va tinh todn:
Sinh vién thuc hién theo yéu cu cia can bo hudng dan cac ndi dung sau day:
- Noi dung 1: Téng quan vé cong nghé trong linh vuc xay dung: Sinh vién thuc
hién theo yéu cau cua hd so moi thau va cua can bd huéng dan;
- Noi dung 2: Giéi thiéu vé cong trinh va doanh nghiép;
- Noi dung 3: Ung dung mo hinh BIM thiét ké bén phap ky thuat - to chirc thi
cong;
- Noi dung 4: Ung dung BIM phan tich doanh thu — chi phi
- Noi dung 5: Két luan va kién nghi
5. Cdc ban vé, do thi (ghi ré cdc loai va kich thuéc ban vé):
a) Thuyét minh (c4u tric va hinh thiic theo quy dinh)
- Mot tap thuyét minh day khoang tir 150 - 250 trang;
- Céc phu luc kém theo (néu co).
b) Ban v& Ban v& duoc thé hién trén khd gidy A2, thuc hién theo yéu cau cia
can b hudng dan.

6. Hoi dong hudng dan:



Chu tich - Huéng dan: TS. Ngo Ngoc Tri
Pong huéng dan: ThS. Phan Thanh Dtc
7. Ngay giao nhiém vu dé an: 17/03/2025
8. Ngay hoan thanh dé én:  15/06/2025
Pa Nang, ngay 16 thang 06 nam 2025
Truwéng Bo mén Nguoi huéng din

TS.GVC. Huynh Thi Minh Truc TS. Ngo Ngoc Tri

Nguoi huéng din

ThS. Phan Thanh Dirc



LOI CAM ON

Ting ching dudng hoc tip déu in ddu nhitng ngudi thiy, ngudi cd, nhirng ngudi
d3 tan tam diu dét, truyén day tri thitc va dinh huéng con dudng phat trién tuong lai.
Hanh trinh thyc hién dd an t6t nghiép 1an nay ciing khéng ngoai 1¢, va ching em xin
danh nhitng 161 tri 4n sdu sic nhit dén nhitng ngudi da gitp d5, hudng din em hoan
thanh DATN véi dé tai Lap ké hoach trién khai BIM cong trinh Khach san Pham Doanh
Phuong.

Chung em ciing xin bay to long biét on dén Khoa QLDA, noi di trang bi cho
ching em nhiing nén tang kién thirc quan trong, gitp em c6 du nang lyc va ban linh dé
thuc hién d6 an tot nghiép nay. Sy tan tam cua cac thﬁy co trong khoa da gitip ching em
hiéu sau sdc hon vé nhirng kién thirc chuyén nganh.

Dic biét, xin gui 10 tri 4n sdu sic dén giang vién huéng din — Thay Ngo Ngoc
Tri. Thay khong chi 13 ngudi thay tin tAm, ma con 13 ngudi truyén cam himg, giup ching
em c6 duoc dinh hudng rd rang trong qua trinh thuc hién d6 an. Trong sudt thoi gian
1am do 4n, thay ludn sin sang hudng dan, giai dap nhitng thac mic va dwa ra nhirng 10
khuyén hitu ich, gitip ching em hoan thién dé tai mot cach tt nhat. Thay khong chi gitp
nam ving kién thirc chuyén moén ma con gitip rén luyén tu duy phan bién, k¥ ning
nghién ctru va cach tiép can van d& mét cach khoa hoc.

Bén canh d6, nhom em ciing xin chan thanh cam on can bo huéng dan — ThS.
Phan Thanh Prc, ngudi da hd tro nhom rat nhiéu trong viée tiép can voi thuc té. Thay
d3 gitp nhom hiéu rd hon vé cach tng dung cac cong cu va ho so thanh quyét toan trong
quan Iy xay dung, tir d6 nang cao tinh thuc tién va kha nang tmg dung cta d6 an. Nhitng
kinh nghiém thuc t& ma Thay chia sé di giup chiing em co cai nhin truc quan hon vé
cach ap dung ho so thanh quyét toan va co cai nhin tong quan hon vé BIM 3D, 4D, 5D,
cling nhu céc phﬁn mém Revit, Dynamo, Navisworks, Ifawork, Ms Project, Fuzor,
Power BI, Excel va lap trinh Python trong viéc quan 1y va trién khai dy 4n khach san
Pham Doanh Phuong.

Qua trinh thyc hién do 4n khong tranh khoi nhitng kho khan, nhung nhd sy hudng
dan tan tinh cia Thay Ngo Ngoc Tri va ThS. Phan Thanh Pwrc, nhém ching em da c6
thé vuot qua nhirng thach thirc, hoan thién dé tai mot cach tot nhat. Nhiing kién thuc,
kinh nghiém va sy chi bao ciia thdy va anh khong chi gitp em trong do 4an nay ma con
1a hanh trang quy bau dé em tiép tuc phat trién trong s nghiép sau nay.

Xin chan thanh cam on!






CAM DOAN

Nhom sinh vién: V6 Thi Khanh Vy - 118200084
Lé Viét Phu - 118200062

Lép : 20KX

Xin cam doan:

Chung em xin cam doan rang do an tot nghiép véi dé tai Lap ké hoach trién khai BIM
cong trinh Khach san Pham Doanh Phuong 13 két qua ctia qué trinh nghién ctru va thyc
hién thuc té, dua trén cac sb liéu chinh xac va duge hoan thanh dudi su huéng dan cia
thay TS. Ngb Ngoc Tri cing v6i thdy ThS. Phan Thanh Dic.

D6 an nay duoc thuc hién hoan toan méi, 1a thanh qua nghién ciru cia riéng chung
em, khong sao chép hay str dung lai bat ky dd an nio twong ty.

Moi tai liéu tham khao trong qua trinh nghién ctru déu duoc trich dan day du trong
bao cdo va danh muc tai liéu tham khao, dam bao tuan thu cac quy dinh vé hoc thuét.

Néu c6 bat ky hanh vi sao chép khong hop 1é ndo vi pham quy ché cua nha truong,
ching em xin chiu hoan toan trach nhiém trudc nha truong va cac bén lién quan.
Chiing em xin cam doan nhirng diéu trén I3 hoan toan ding su that.

Pa Nang, ngay 16 thang 03 nam 2025

Sinh vién thuc hién
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Pé tai: Lip ké hoach trién khai BIM céng trinh Khach san Pham Doanh Phirong

1. Bdi canh ciia viée wng dung khoa hoc trong xiy dung hi¢n nay
1.1. Tinh hinh @ng dung BIM trong xay dung

- Trong bdi canh nganh xay dyng toan cdu dang dimg trudc yéu cau ngay cang cao
vé chat lugng, tién do va hiéu qua quan 1y, cong nghé BIM (Building Information
Modeling) da va dang tr& thanh mot giai phdp mang tinh cach mang. BIM khong chi 1a
cong cu hd tro thiét ké 3D, ma con 14 nén tang giup cac bén tham gia dy 4n phdi hop
chat che, giam thiéu sai sot, tiét kiém chi phi va nang cao hi¢u qua van hanh cong trinh
sau xay dung. Tl cac qudc gia phat trién nhu Anh, My, dén nhirng nudc tién tién & chiu
A nhu Singapore va Han Quéc, BIM dang duoc img dung ngdy cang sau rong, tré thanh
xu thé tat yéu trong chuyén ddi sb cua nganh xdy dung. Viéc tim hiéu tinh hinh tng
dung BIM trén thé gi6i sé giup chiing ta nhan dién rd hon vé tim quan trong cua cong
nghé nay va nhitng dinh hudng phat trién trong tuong lai.

- Tai Viét Nam, du viéc trién khai BIM con gap nhiéu thach thirc vé mat nhan luc,
chi phi va nhéan thtrc, nhung Chinh phu d3 ban hanh Dé an 4p dung BIM vao nam 2017,
dat nén mong cho qua trinh chuyén doi so trong nganh xay dung. Nhiéu don vi tu van,
nha thau 16n va du an trong diém qudc gia nhu san bay Long Thanh, metro TP.HCM,
cao toc Bic — Nam di bat dau dua BIM vao ap dung thir nghi€ém hoac trién khai thuc té.
Sy quan tim ngdy cang ting tir phia nha nudc va doanh nghiép cho thay tiém ning 1on
ctia BIM trong viéc nang cao chat lugng, tinh minh bach va kha ning quan 1y suét vong
doi cong trinh tai Viét Nam.Luat xdy dung sé 50/2014/QH13 ngay 18/06/2014 dé cap
mot s6 noi dung lién quan dén BIM trong nguyén tic co ban trong hoat dong dau tu xay
dung va ndi dung quan 1y dau tu xay dung; Quyét dinh 2500/QD-TTg ngay 22/12/2016
phé duyét dé an “Ap dung hé thong thong tin cong trinh (BIM) trong hoat dong xay
dung va quan 1y van hanh cong trinh; Quyét dinh 258/QD-TTg ngay 17/3/2023 phé
duy¢t 10 trinh &p dung mo hinh thong tin cong trinh (BIM) trong hoat dong xay dung.
Lo trinh dugc chia thanh 2 giai doan va mang tinh bat budc ddi vai timg loai cong trinh
dugc quy dinh trong Quyét dinh. Pay 14 hai nhitng minh chimg rd rang nhat cho thay
BIM sé la xu thé tat yéu ctia nganh x4y dung trong thoi gian sap dén.
1.2. Tinh hinh wng dung BIM tai cac don vi xay dung

Tai Viét Nam, du viéc trién khai BIM con gap nhiéu thach thtrc vé mat nhan luc,
chi phi va nhan thtrc, nhung Chinh phu d4 ban hanh Dé an ap dung BIM vao nam 2017,
dit nén mong cho qua trinh chuyén doi sé trong nganh xay dung. Nhiéu don vi tu van,
nha thau 16n va du an trong diém qudc gia nhu san bay Long Thanh, metro TP.HCM,
cao tbc Bic — Nam d3 bat dau dua BIM vao ap dung thir nghiém hodc trién khai thuc té.

Sy quan tAm ngdy cang ting tir phia nha nudc va doanh nghiép cho thiy tiém ning 1on
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Pé tai: Lip ké hoach trién khai BIM céng trinh Khach san Pham Doanh Phirong

ctia BIM trong viéc ning cao chat luvong, tinh minh bach va kha ning quan 1y sudt vong
doi cong trinh tai Viét Nam.

- Tai cac don vi xay dung, nhiéu cha dau tu da yéu cau ap dung BIM tai mot s6 du
an 16n nhu:

+ Cong ty C6 phan Xay dung Coteccons 1a mot trong nhitng don vi dau tién trong
nganh xay dung ¢ Viét Nam di tng dung BIM cho nhiéu du 4n cao cip.

Ddi v6i du 4n Landmark 81 ¢ cac dAm chuyén do toan bo cot vach phia trén, co
mat do thép rt cao va két cAu rat phtc tap. Dé viéc thi cong thuan lgi, Coteccons da mo
hinh héa céc két cdu ndy va bb tri thép bang mé hinh BIM trudc khi dua vao xdy dung.
Két qua Coteccons da thyc hién nhanh hon 7 ngay so véi cach 1am truyén théng, khong
c¢6 van dé xung dot 16n nao xay ra.

+ Cong ty C6 phan tap doan xay dung Hoa Binh di mg dung BIM vao du 4n
Vietinbank Tower va phét hién va giai quyét trén 1500 xung dot trong thiét kétrude khi
trién khai thi cong, toi uu héa tién do thi cong.

+ Dy 4n nha dé xe ga qudc ndi san bay Tan Son Nhat TP H6 Chi Minh do cong ty
Pht Hung di ap dung BIM d¢é kiém soat khéi luong trong thoi gian thi cong dat d6 chinh
X4c trén 95% so vai thiét ké.

- Trong linh vuc dao tao: nhiéu trung tam thudc cac truong dai hoc (Bach Khoa,
Xay dung, Dai hoc Giao théng Van tai TP.HCM, ...), Vién Thiét ké va Xay dung ao
(Institute of Virtual Design and Construction), ... di m& cac khoa dao vé st dung céc
cong cu BIM va tao diéu kién t6i da cho sinh vién tham gia nghién ctru nhitng dé tai ing
dung khoa hoc cong ngh¢ trong xay dung.

1.3. Tong quan vé ing dung Microsofe Power BI trong quan Iy hop dong

Microsoft Power BI 1a mot nén tang phén tich va truc quan héa dit liéu manh mé,
cho phép nguoi dung tong hop, xir 1y va trinh bay thong tin dudi dang biéu do, bang
diéu khién (dashboard) mét cach tryc quan va dé hiéu. Trong linh vuc quan Iy hop dong,
Power BI dang ngay cang duoc sir dung rong rii nhd kha ning gitip cac t6 chirc theo
ddi, phan tich va ra quyét dinh hiéu qua hon dya trén dit lidu thyc té.

Viéc ng dung Microsoft Power BI trong quan 1y hop dong khong chi gitp tiét
kiém thoi gian, cong stirc ma con ting cuong kha ning giam sat, kiém soat va ra quyét
dinh trén nén tang dir liéu. Pay 1a mot budc tién quan trong trong qué trinh chuyén doi
sd trong quan 1y du 4n va hop dong, dic biét trong cac t6 chirc, doanh nghiép 16n hoic
cac co quan nha nudc.

2. Tinh can thiét phai sir dung khoa hoc cong nghé vao du 4n
Trong bdi canh chuyén doi s6 dang dién ra manh mé trén toan cau, nganh xay dung

cling dung trudc yéu cau cap thiét phai d6i méi cac quy trinh k¥ thuat nham nang cao
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Pé tai: Lip ké hoach trién khai BIM céng trinh Khach san Pham Doanh Phirong

hiéu qua quan 1y, t6i vu chi phi va rat ngan thoi gian thyc hién du an. Viée tng dung
M6 hinh Thong tin Céng trinh (BIM — Building Information Modeling) dugc xem la
mot trong nhitng giai phap cong nghé mang tinh dot pha, thay thé dan cac phuong phap
thiét ké va quan 1y truyén thdng. So vé6i ban v& 2D, mé hinh BIM thé hién duogc truc
quan cac yéu td cia cong trinh dudi dang mé hinh 3D, cho phép nguoi dung dé dang
hinh dung khéng gian, cu kién va két ndi giira cac bo phan. Piéu nay dic biét hitu ich
trong qua trinh 14p ké hoach, kiém so4t va phdi hop cac bo mon ky thuit trong mot du
an xay dung.
a) Mot so loi ich cu thé ciia BIM:

+ MO0 hinh 3D gitip cac bén hinh dung cong trinh r6 rang hon so v4i ban veé
2D.
Hb tro kiém soat tot hon cac thanh phan trong cong trinh.
Moi chinh stra dugc tu dong cdp nhéat trén toan b mo hinh.
Giam sai sot, tang tinh dong bo.
D@ so sanh phuong 4n, phén tich rui ro, t6i wu thiét ké.
Rt ngin thoi gian thiét ké va thi cong.

Cho phép bat dau thi cong sém hon.

+ + + + + + +

Mic du dau tu ban dau 16n, nhung tiét kiém chi phi qua ting giai doan du
an.
Han ché sai sot, phat sinh va chi phi stra chira.
BIM khong chi 1a m6 hinh 3D ma con chtra dir ligu: khoi luong, toa do,
chi phi, nang lugng, v.v.
Gitip truy xuét va phan tich thong tin d& dang subt vong doi cong trinh.
Dé dang tra ctru thong tin k¥ thudt, lich st bao tri tung cAu kién.
Pht hop cho cong trinh quy mé 16n, yéu cau quan 1y dai han (san bay,
bénh vién...).
b) Lgiich cia Power BI
+ Truc quan hoa dit liéu manh mé
Hién thi dit liéu duéi dang biéu d6, bang, ban dd, dashboard sinh dong va dé
hiéu.
Ho tro phan tich xu hudng, so sanh, theo ddi KPI nhanh chong.
+ Tw dong cdp nhat dir liéu
Dit liéu duoc dong bd va lam méi theo thoi gian thue (real-time).
Giam sai sot khi xtr 1y tha cong.

+ Dé dang két noi voi nhiéu nguon dir liéu
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HO trg hang traim ngudn: Excel, SQL Server, SharePoint, Google Analytics,
ERP, v.v.
Téng hop dit liéu phan tan vao mot noi duy nht.

+ Ho tro ra quyét dinh nhanh va chinh xdc hon
Nguoi quan 1y ¢6 cai nhin tong quan va chi tiét qua cac béo cdo truc quan.
Cai thién kha nang du doan va lap ké hoach.

+ Tang tinh minh bach va chia sé hiéu qua
Cho phép chia sé bao cédo qua web, email, Teams, dién thoai,...
C6 thé phan quyén truy cap phu hop véi ting ngudi ding.

+ Tiét kiém thoi gian Idp bdo cdo
Tu dong hoa quy trinh tong hop, xir 1y va trinh bay di liéu.

+ Giam khéi lwong céng viéc cho bo phdn phdn tich.
Phan tich chuyén sau va linh hoat
Hb tro ngdn ngit DAX va Power Query cho ngudi dung nang cao.
C6 thé phan tich da chiéu, drill-down, loc dong theo yéu cau.

¢) Lgiich cua Lap trinh PYTHON

+ D& dang lam viéc voi khdi luong dit 1iéu 16n ma Excel thuong bi cham hoic
16i.

+ Giam thoi gian lam thu cong trong Excel (copy-paste, loc, tinh todn...).

d) Lgiich cia Tri tué nhan tao — Al

+ Chatbot Al c6 thé tra 161 ngudi dung ngay lap tirc

+ Al c6 thé hiéu cau hoi nguoi dung theo cach néi tu nhién

+ Khong bi gidi han & cac cau hoi

3. Muc tiéu nghién ciru
3.1. Muc tiéu tong quat

- Thyc trang trién khai cong nghé BIM tai du an trong nudc cho dén thoi diém hién
tai va ddnh gia sy pht hop ciia cac giai phap BIM khi 4p dung vao thyc tién thiét ké, xay
dung va quan 1y tién do thi cong tai Viét Nam.

- Ap dung BIM mdt céach chi tiét cho cong trinh tir khau thiét ké 1ap du an dén quan
ly tién do thi cong nham tao ra mot san pham thiét ké trong bdi canh thyc tir d6 gitp toi
wu hoa viée thiét ké, thi cong, van hanh va bao tri cong trinh.

- Ap dung cong nghé BI dé phan tich dit lidu, trich xuat thong tin va tao ra cac bao
c40 cho doanh nghiép quan 1y hop dong.

3.2 Muc tiéu cu thé
+ BIM 3D — M6 hinh hoa hinh hoc
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Muc tiéu: X4y dung mé hinh 3D truc quan thé hién khong gian, két cau, kién
trac va hé théng ky thuat (dién, nudc, diéu hoa...).
+ BIM 4D — Qudn Iy tién dé thi cong
Muc tiéu: Tich hop yéu té thoi gian vao mé hinh 3D dé mé phong trinh tu
thi cong.
+ BIM 5D — Quan Iy chi phi
Muc tiéu: Tich hop yéu tb chi phi v6i mé hinh dé tinh toan, du toan va kiém
soat ngan sach.
+ BIM 6D — Quan ly van hanh — bao tri
Muc tiéu: Géin thong tin phuc vu quan 1y vong doi cong trinh sau khi hoan
thanh.
4. P6i twong, pham vi nghién ciru
4.1. Pdi twong nghién ciru
- Cong ngh¢ BIM trong xay dung;
- Thuc trang trién khai cong nghé BIM tai cac du an trong nudc;
- Cac ng dung ciia cong nghé BIM 4p dung vao thuc tién thiét ké, xay dung do boc
khéi lwong va quan 1y tién do thi cong cong trinh;
- Du an: Khach san Pham Doanh Phuong;
- Quy trinh thuc hién hoan chinh mét du an trén nén tang BIM;
- Cong tac quan 1y hop dong hién nay.
4.2. Pham vi nghién ctru
- Tap trung nghién ctru viéc ap dung BIM trong thiét ké, xay dung va van hanh cong
trinh;
- Str dung mét sd cong cu cua cong nghé BIM tng dung cho cong trinh nhu: Revit,
Dynamo, Ms Project, Fuzor, Power BI, Eta, Excel, két hop lép trinh Python.
5. Co s& 1y luan vé phwong phap nghién ciru
- Str dung cac phuong phap nghién ctru tong hop — phan tich, danh gia cac loi ich
va trd ngai khi trién khai BIM tai Viét Nam;
- Dya vao nhitng nghién ctru, tmg dung BIM cua 4c nuée trén thé gidi 4p dung vao
diéu kién Viét Nam;
- Két hop gitta Iy thuyét va thuc hanh phdn mém, mé hinh cong trinh thyc té;
- Bé)ng thoi, hoc hoi cac dé tai nghién ctru khoa hoc cua cac tién boi di trude dé

hi€u sau hon vé dé tai dang thuc hién.
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PHAN I: GIOI THIEU VE CONG
TRINH VA DOANH NGHIEP

Héi dong hwéng din:

1. Giang vién: TS. Ngo6 Ngoc Tri

2. Can b doanh nghié¢p: ThS. Phan Thanh DPtrc
Sinh vién thuc hién :

1. V0o Thi Khanh Vy - 118200084

2. Lé& Viét Phu - 118200062
Lép sinh hoat : 20KX
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CHUONG 1. GIOI THIEU TOM TAT NOI DUNG HQP PONG
1.1. Téng quan vé géi thiu
1.1.1. Tén géi thau cong trinh
- G6i thau: Thi cong két ciu phan tho cong trinh Khach san Pham Doanh Phuong
- Cong trinh: Khach san Pham Doanh Phuong
- Dja diém: Thura dat 71,72,73, TBD SO 49, LO 29,30,31, dudng Hoang Ké Viém, P.My
An, Q.Ngii Hanh Son, Tp. Pa Nang.
1.1.2. Chii dAu tu
- Chu dau tu: Pham Doanh Phuong, Bui Thi Oanh
- Pai dién Chu dau tu: Pham Doanh Phuong
- Pia chi: Thua dat 71,72,73, TBD SO 49, LO 29,30,31, duong Hoang Ké Viém, P.My
An, Q.Ngii Hanh Son, Tp. Pa Néng.
1.1.3. Quy md, diic diém kién tric ciia cong trinh
- Cong trinh xay dung dan dung cap II (Theo Phu luc I Thong tu 06/2021/TT-BXD)
- S6 tang: 1 tAng ham, 15 ting ndi, 1 tAng k¥ thuat. 1 ting mai va 1 6 che thang
- Tong dién tich san: 9294 m? (bao gdm dién tich tang ham & tang k¥ thuat, khong tinh
dién tich bé boi & k¥ thuat bé boi)
- Tong chiéu cao: 59.5m
1.1.4. Két cau cong trinh

Phan két cdu: Khung bé tong cdt thép gdm cot, dam, san, cau thang cd cap do bén
bé tong 1a M450.
1.1.5. Pic diém khu dat xay dung
- Phia dong: gidp voi duong An Thuong 6
- Phia tay: giap véi khu dat trong
- Phia nam: gidp v4i cong trinh 1an can
- Phia béc: giap v6i duong Hoang Ké Viém
1.2. Piéu kién ty nhién
1.2.1. Khi hau

ba Ne:mg nam trong vung khi hau nhiét d&i gi6 mua dic trung, voi nhi¢t do cao va
it bién dong. Khi hau tai day 1a su giao thoa giira khi hau can nhiét d6i mién Béc va khi
hau nhiét do1 xavan mién Nam, nhung chiu danh hudng cha yéu tr khi hau nhiét déi phia
Nam. Thanh phé c6 hai mua rd rét trong ndm: mua muwa kéo dai tir thang 9 dén thang 12
va mua kho tir thang 1 dén thang 8. Poi khi, vao mua dong xuat hién nhiing dot rét ngan

nhung khong qua lanh va khong kéo dai.
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Nhiét d6 trung binh nim khoang 25,8°C, trong d6 cac thang ndng nhat 1a thang 6,
7, 8 v&i muc trung binh tir 28-30°C, con cac thang lanh nhét 1a thang 12, 1, 2 v6i1 nhiét
do trung binh tir 18-23°C. Luong mua trung binh hang nam dat 2.153 mm, tap trung
nhiéu nhit vao thang 9, 10, 11 véi mirc trung binh 465 mm/thang, trong khi cac thang
2,3, 4 ¢6 luong mua thip nhit, chi khoang 27 mm/thang. Hang nim, Da Ning thuong
chiu anh hudng truc tiép ctia mot dén hai con bao hoic ap thép nhiét doi.

1.2.2. Dia hinh

Thanh phd Pa Ning s¢ hiru dia hinh va hé sinh thai da dang, bao gém ca dong
bang duyén hai va khu vuc ddi nai. Khu vire nai cao va ¢6 d6 doc 16n chui yéu phan bd
& phia tdy va tay bic, noi c6 nhiéu diy ndi kéo dai ra bién, dong thoi xuat hién cac ddi
thip dan xen véi ving dong bang ven bién hep. Pia hinh dbi nui chiém phan 16n dién
tich, v&i dg cao dao dong tir 700 dén 1.500 m va do dbc vuot ngudng 40°.

Khu vyc dong bang ven bién 1a ving dat thap, chiu tac dong ctia bién dan dén hién
tugng nhiém man. Pay ciing 14 khu vyc tap trung nhiéu hoat dong kinh té - xa hoi quan
trong, bao gom san xuat nong nghiép, cong nghiép, dich vu, quoc phong, khu dan cu va
céc cong trinh chirc ning cuia thanh phd.

1.2.3. Thiy van

Hé théng séng ngoi ngin va ddc, C6 hai song chinh 1 song Han véi chidu dai
khoang 204 km, tong dién tich luu vuc khoang 5.180 km? va song Cu Dé voi chidu dai
khoang 38 km, luu vuc khoang 426 km?.

1.2.4. Pia chat
- Lép 1: Cat min, mau xam vang.
- Lép 2: Cat min, roi dén chat vira.
- Lép 3: Dat sét, mau xam xanh.
- Lép 4: Sét pha.
- Lép 5: Da phién.
1.3. Piéu Kién Co Sé Ha Tang
1.3.1. Tinh trang giao thong
Cong trinh ndm gan dudng qudc 16 va dudng quy hoach gitp cho viée di lai cua
cong nhan, may moc thiét bi, van chuyén vat li¢u xay dung duogc dién ra thuan lgi. T uy
nhién khong duogc xe chd vat ligu xay dung, dAt cat 1am roi vii ra duong phé, can han
ché dén muc tbi thiéu cac 6 nhidm méi truong gay ra boi bui bam, tiéng dn, nudc thai,

rac rudi, ... khi thi cong.
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1.3.2. Kha ning cung cip dién nwéc

- Ngudn nuée duge cung cip ddy da thuan 1oi cho qua trinh thi céng ctia cong trinh va
nhu cau vé sinh c4 nhan cia cac cong nhan.

- Ngué)n dién duge ddu ndi vao tuyén cap cao thé va tram ha thé mang ludi dién cua TP.

Pa Nang.
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CHUONG 2: GIOI THIEU VE DOANH NGHIEP XAY DUNG
2.1. Khai quat chung vé doanh nghiép

2.1.1 Thong tin doanh nghié¢p

Tén cong ty: Cong ty ¢d phan VINACONEX 25

Vén diéu 1é : 240.000.000.000 dong

Ma s6 thué: 0102186402

Tru s& chinh: 89A Phan Ping Luu, Hoa Cudng Nam, Hai Chau, Tp. Pa Nang
Dién thoai: 0236.3621.632

Fax: 0236.3621.638
Website: Vinaconex25 — Vinaconex25
Email: info@vinaconex25.com.vn

2.1.2 Linh vuc hoat dong chinh

Nham phuc vu cong tac quan 1y, Tap doan duoc t6 chirc theo cac don vi kinh doanh dua
trén cac san phém va dich vu va bao g6m cac bd phan bao cao theo hoat dong sau:

+ Thi cong x4y lap cong trinh

+ Du 4n dau tu

+ Vat liéu xay dung

+ Tong thau thiét ké - Thi cong va quan 1y du an

+ Cung cap giai phap va cho thué thiét bi

+ Ché tao két cau thép va san pham co khi

2.1.3 So' db to chirc

* So dd to chirc cong ty

- Pai hoi dong co dong 1a co quan c6 tham quyén cao nhét ciia Cong ty. Pai hoi dong
c6 dong thuong nién duge to chire mdi ndm mot 1an.

- Hoi dong quan tri (HDPQT) 1 co quan quan ly Cong ty, do Dai hoi dong c6 dong bau
chon, ¢ toan quyén nhan danh Cong ty dé quyét dinh moi van d¢ lién quan dén muc
dich, quyén lgi ctia Cong ty theo quy dinh tai diéu 1é cong ty.

- Ban kiém soat (BKS) do Dai hoi dong c6 dong bau chon thay mat co dong giam sat
Hoi dong quan tri, Ban Tong giam ddc trong quan ly va diéu hanh Cong ty, hoat dong
theo diéu 1¢ cong ty va quy ché ctia Ban kiém soat.

- Ban Tong giam doc: Gom 6 thanh vién (1 Tong giam ddc va 5 Pho tong giam ddc)

chiu trach nhiém diéu hanh cac hoat dong ctia cong ty.
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Pai hdi déng
cd déng

Thuw ky cong ty

Téng gidm déc

Cac phé
téng giam déc

K& toan trudng

]

[ | | I

kv I N B R vy | [ranassen
Cac don vj Ban quan ly Ban quan ly Nha mléy bé Mé [dé Nha mléy SX Nha m;y san
xay lap thiét bj thiét bj téng vixd xuat co khi
Hinh 1. 1 So d6 t6 chirc tai cong ty
2.1.4 Ning luc thiét bi, dung cu
Bang 1. 1 Ké khai ning lyc thiét bi thi cong cong trinh

STT Thiét bi thi cong PVT | So lwong
1 | Cauthap QTZ Cai 01
2 | CauCmax Céi 01
3 | CauKroll Céi 01
4 | Cau thap gt gu Jaso Cai 01
5 Van thang 16ng don Cai 01
6 | Van thing long d6i Cai 01
7 Xe cau tai 7.5 tin Chiéc 01
8 | Xe cautai 15 tan Chiéc 01
9 Xe nang toyota geneo 2,5 tan Chiéc 01
10 | Gido ném m? 30.000
11 Gido A (Gido Pal) m? 9.500
12 | Gido Ringlock m? 9.000
13 | GidoH m? 75.000
14 | Bahop m? 9.000
15 | baganh 1150 md 1.500
16 | Ong tiép, lan can an toan Khung 200
17 | Container van phong 20F, 40F Chiéc 01
18 | Cbp pha nhém cac loai m? 2.800
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2.1.5 Nang lwe tai chinh hién tai
Tom tat tinh hinh tai chinh:
Béng 1. 2 Tinh hinh tai chinh 3 ndm 2022, 2023, 2024

DVT: VND

STT

Tén khoan muc

2022

2023

2024

Théng tin tir Bing cin déi ké todn

1 [Tong tai san 995.966.376.208 1.192.238.170.992 |1.285.015.371.811
2 [Tong ng phai tra 845.307.246.183 |1.040.204.569.078 | 1.013.016.141.977
3 |Tai san ngan han 939.974.178.670 (1.142.275.094.805 | 1.234.530.997.163
4 No dai han 55.992.197.538 | 49.963.076.187 50.484.374.648

Théng tin tir Bdo cdo két qud kinh doanh

5  |Doanh thu hang ndm [862.843.340.993 |1.007.771.649.372 | 1.194.807.420.974
6  |Loinhuan trude thué| 10.231.850.690| 13.138.651.774 12.135.078.091
7  |Loinhuén sau thué 7.155.811.513 8.370.334.850 8.304.515.881

2.1.6 Niing lwc vé nhan sy
Bang 1. 3 Danh sach ban diéu hanh

STT

Ho tén

Chire danh

Bang cap, chirng chi

Nguyén Vin Trung

Tong gidm doc

Thac si QTKD, Ky su XD
DD&CN. Da ¢6 trén 20 nam cong

tac trong nganh xay dung va lam

viéc tal Vinaconex 25

Nguyén Xuan Nhan

Pho6 Tong giam dbc

Ctr nhan luat, Phu trach khéi dau
tu, Poan thé va cong tac xa hoi.
Ong di c6 hon 30 nim cong tac
trong nganh xay dung va lam viéc

tai Vinaconex 25

Nguyén Xuan Hung

Ph6 Tong giam doc

Cir nhén luat. Phy trach chung khoi

vat liéu xay dung

Truong Van Duc

Ph6 Tong giam dbc

Thac si QLKD, K§ su XD
DD&CN
Ong d4 c6 trén 20 nam cong tac

trong nganh xay dung va lam viéc

tai Vinaconex 25
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2.1.7 Kinh nghiém thi cong cac cong trinh twong tw

Bang 1. 4 Cac cong trinh cic cong trinh twong ty thi cong gan day

STT Cong trinh Géithiu | Quy md Chi dau tw
1 | Khu d6 thi Ngan Chau NT chinh |327.18 m?|Céng ty CP Vinaconex 25
2 | Khu d6 thi Thién An NT chinh [191.23 m?|Céng ty CP Vinaconex 25
3 | Nha may san xuat co khi NT chinh | 18.94 m? |Cong ty CP Vinaconex 25
4 | Nha may san xuat vat lieu XD | NT chinh | 14.68 m? |Cong ty CP Vinaconex 25

2.2. Xac Pinh B) May Dw An

2.2.1. Xac dinh sb lwong cac by phin chirc niing

Ban QLDA
Ban tw van .
> a tha
QLDA Nha thau

Hinh 1. 2 B¢ phan quén 1y cong trudong
2.2.2. Phan cong nhiém vu, xic dinh quyén han
a. Ban quan ly dy an (Project Management Team):
- Xay dung va quan 1y ké hoach dy 4n.
- Phan cong nhi€ém vu cu thé cho cac thanh vién trong nhom.
- Giam sat tién d9 va hiéu suat cua du an.
- Quan 1y ngudn lyc va ngan sach cua du an.
- Lién lac va tuong tac véi cac bén lién quan.
b. Nha thau (Contractor):
- Thyc hién cac cong viée cu thé duoc giao theo hop dong.
- Pam bao chat lugng va tuan thi cac tiéu chuan k¥ thuat.
- Quan 1y nhan lyc, vat liéu va thiét bi can thiét cho du 4n.
- B4o cdo tién do va thuc hién cac bién phép sua ddi néu can.
- Tuan thii cac diéu khoan hop dong va cam két vé thoi gian va chi phi.
c. Bén tw van (Consultant):
- Cung cép kién thirc chuyén mén va tu van vé cac phuong phap va giai phap tot.
- Tham gia vao qua trinh 14p ké hoach va thiét ké cua dy an.
- Giam sat va danh gia cac cong viéc thuc hién bai nha thau.

- Cung cap cac bao cdo va danh gia vé tien do va chat lugng cua du an.
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- Hb trg trong viéc giai quyét cac van dé ky thuat va quan 1y.

Mdi bén ¢6 quyén han va trach nhiém riéng, nhung ciing can phéi hop chit ché dé
dam bao dy an dugc thuc hién thanh cong va dat dwgc muc tiéu dé ra.

2.2.3. Méi quan hé va lién h¢ giira cac b phén trong co ciu

a. Giao tiép lién tuc:

Ban quan 1y dy 4n can duy tri mot ludng giao tiép manh mé véi ca nha thau va bén tu
van. Piéu nay gitip dam bao rang cc thong tin vé tién do, thay di, va cac van dé khac
duogc chia sé va giai quyét kip thoi.

Nha thau can théng bao vé bat ky van dé nao xuét hién trong qua trinh thuc hién cong
viéc va tim kiém sy hd tro tir ban quan ly du an va bén tu van khi can.

b. Phéi hop céng viéc:

Ban quan 1y du 4n phdi hop v6i ca nha thau va bén tu van trong viéc 1ap ké hoach va
trién khai cac cong viéc du an.

Nha thau can 1am viéc chat ché vai ban quan 1y dy an va bén tu van dé dam bao rang
cac cong viéc duoc thuc hién theo ké hoach va dap ung diung yéu cau cua du an.

c. Ho tro va tw van:

Bén tu van cung cip hd trg chuyén mon cho ca ban quan 1y dy 4n va nha thau trong
viéc dénh gia va giai quyét cac van dé k¥ thuat va quan 1y.

Ban quan 1y dy 4n c6 thé yéu cau tu van tir bén tu van dé dam bao rang dy an duoc
thue hién theo cac tiéu chuan chat luong va k§y thuat.

d. Giam sat va danh gia:

Ban quan 1y du 4n can giam sat va danh gia tién do va hiéu suét cta ca nha thau va
bén tu van dé dam bao rang du an duoc thyuc hién dung hen va dap tng yéu cau cua
khéch hang.

Nha thau va bén tu van ciing c6 thé cung cp thong tin phan hdi vé qua trinh thyc

hién du an dé cai thién hoat dong cua ban quan ly du an.
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2.2.4. So' d0 to chirc va vai tro trach nhiém trong BIM

Tu vén thiét ké

e

Tu van & Quén
ly BIM
VINACONEX 25
— ‘_/

y
N

Chu Pau Tu
— PHAM DOANH
PHUONG

Pon vi sir dung
Khach san Pham | 4=—>p
Doanh Phuong

r
A

7

Piéu phdi BIM/
Quan ly thong tin
N

!

r n N
Trién khai Mo
hinh BIM

- e = = -

o —

Hinh 1. 3 So dd t6 chtrc

Giam déc
Ha Vin Minh

Tu van va Quan 1y BIM
Pau Tran Tu

[ }
Diéu phdi BIM Diéu phéi BIM Diéu phéi BIM
Lé Viét Phu Vo TK. Vy P4 Minh Hai
[ ) |
Dung hinh BIM Dung hinh BIM Dung hinh BIM
D6 Minh Hai Lé Vict Phu Lé Nhu Long

Hinh 1. 4 Vai tro trach nhi¢ém trong BIM

Bang 1. 5 Danh séach lién h¢

DANH SACH LIEN HE CHU CHOT

Ho va Tén Vai tro trong du an Email
Chii du tw
Nguyén Vin Anh Giam ddc -
Triéu Han Hy Truéng phong ké hoach -
Tu vAn BIM
DP4u Tran Tu Tu vén, quan 1y BIM dttu.vna25@gmail.com
V46 Thi Khanh Vy Diéu phdi, quan Iy BIM vtkvy.dut@gmail.com
Lé Viét Pht Dung hinh, diéu phdi mé hinh BIM | vietphule234@gmail.com
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PHAN II: UNG DUNG MO HINH
BIM THIET KE BEN PHAP KY
THUAT - TO CHUC THI CONG

Héi dong hwéng din:

1. Giang vién: TS. Ngo Ngoc Tri

2. Can b0 doanh nghiép: ThS. Phan Thanh Duc
Sinh vién thuc hién :

1. Vo Thi Khanh Vy - 118200084

2. Lé Viét Pha - 118200062
L&p sinh hoat i 20KX
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CHUONG 1: THIET KE BIEN PHAP THI CONG COC, CU
1.1. Lap luin chon bién phap thi cong cgc, cir
1.1.1. Ly luan phwong an thi cong coc

Viéc lya chon phuong an thi cong coc phu thudc vao nhiéu yéu t6 nhu dic diém
dia chét, tai trong cong trinh, chi phi va tic dong méi trudng. Coc ép phu hop véi cong
trinh nho, dt cimg, it gdy tiéng On, trong khi coc dong thuong ap dung cho nén dit yéu,
can do sau 16n. Tuy nhién, v6i cong trinh c6 tai trong 16n, dia chit phirc tap va yéu cau
han ché rung chin, coc khoan nhdi 14 lya chon tdi wu nhd kha nang chiu luc cao, thi
cong linh hoat va it anh huéng dén cong trinh xung quanh.

Khac voi thi cong coc tién ché, thi cong coc tai chd duogc thyc hién ngay tai hién
trudng. Thi cong coc tai chd duoce trinh bay cho hai truong hop khac nhau:

+ Thi céng coc nhoi;

+ Thi cong tuong trong dét (coc baret)

1.1.2. Chon phwong an thi cong coc
Hién nay c6 nhiéu phuong phap khac nhau dé thi cong coc khoan nhéi tuy theo dic
diém va cac diéu kién thi cong cu thé, nhu:

+ Phuong phap thi cong dng chong.

+ Phuong

Bén canh do, duong

x4 dan vao cong trinh dong diic nguoi qua lai, din dén viéc kho van chuyén, ciing
nhu anh huong dén giao thong. Nén viéc ap dung giai phap thi cong coc tai chd ( coc
khoan nhdi) 12 hop li phép thi cong phan tuin hoan.

+ Phuong phap thi cong bang gudng xoan.

+ Phuong phép thi cong gau xoay va dung dich Bentonite giir vach.

Két ugn: Dya vao dic diém ciia cac phuong phép thi cong ké trén, vao dic diém
thi cong cong trinh, ciing nhu diéu kién thi cong coc cd nudc ngam, chiéu sau coc 16n
nén dé dam bao an toan trong thi cong ta chon phuong phép thi cong bing gau xoay va
dung dung dich Bentonite dé giit vach.

1.2. Thiét ké bién phap thi cong coc

Khi ma duong kinh coc tinh toan > 60cm, ngudi ta kho ma thi cong coc theo
phuong phap tién ché coc ( coc dac rudt ), bdi vi viéc nang chuyén coc c6 duong kinh
trén 60 cm rat kho khan. Tir giai phap coc tién ché, ngudi ta chuyén sang phuong phap
thi cong coc tai chd ma chung ta thuong goi 1a coc khoan nhoi.

- Déi véi cong trinh khdach san Pham Doanh Phuong co thiét ké coc:

+ Kich thuéc duong kinh coc: D= 0,6 m; D = 0,8 m.

+ Chiéu dai coc: 36.15 m.
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1.2.1. Quy trinh thi cong coc khoan nhdi

Cong tac thi cong coc khoan nhdi duge tién hanh trén mot dién tich xay dung la
656m?. Sb luong coc khoan nhdi 14 43 coc ¢6 duong kinh 1a 0,8 m va 10 coc ¢6 dudong
kinh 0,6 m.

Bao gom cdc qud trinh chinh sau:

+ Cong tac chuan bi;

+ Cong tac dinh vi tim coc;

+ Cong tac ha éng vach, khoan va bom dung dich betonite;

+ Xac nhan do sau hd khoan va xit 1y cin ling ddy ho coc (Khoan tao 15);

+ Cong tac chuan bi ha 16ng thép ( vét day hd khoan);

+ Ha 10ng thép;

+ Lap 6ng d6 bé tong;

+ Thoi rira day ho khoan;

+ Db bé tong;

+ Rut éng vach.

1.2.2. T6 chirc thi cong coc khoan nhdi
1.2.2.1. Céng tac chudn bi trieée khi thi cong coc

Dé viéc thi cong coc khoan nhoi dat hiéu qua cao thi ngoai vi¢c phai chuin bi céc
loai thiét bi thi cong can thiét phai diéu tra kha ning van chuyén, 4p dung cac bién phap
ngin ngira tiéng on va chan dong, ... con phai tién hanh diéu tra diy du cac mit vé tinh
hinh pham vi chung quanh hién truong.
1.2.2.2. Pinh vi va xdc dinh hé khoan

Day 1a mot cong tac hét sirc quan trong va cong trinh phai xac dinh vi tri cla cac
truc, tim cua toan cong truong va vi tri chinh xac cua cac giao diém, cta cac truc do trén
co s& d6 va ho so thiét ké ta xac dinh vi tri tim cdt caa tung coc.

- Trinh tu cac budc:

+ Xac dinh diém cua cong trinh (thuong 1 goc cua cong trinh) va mot tudng cua
cong trinh.

+ Xéc dinh goc con lai cia cong trinh bang may (kinh vi hodc thuy binh). Dit ving
tai diém moc B 1ay hudng goc A cb dinh va md mot goc bang a.

+ Ngim vé huéng diém M, ¢ dinh hudng va do khoang cach A, theo hudng xac
dinh ctia may ta s& xac dinh chinh xac diém M. Pat may ¢ diém M, ngam vé A cb dinh
huéng va mé mot goc B, xac dinh diém N bang cach do chiéu dai doan MN theo huéng
da dinh. Ctr tiép tuc nhu vay ta s& hoan thanh duoc cong tac dinh vi céng trinh trén mit

bang xay dung.
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Hinh 2. 1 Cong tac dinh vi
- Giac mong:

Pong thoi voi qua trinh dinh vi, xac dinh céc tryc chi tiét trung gian. Tién hanh
tuong tu dé xé4c dinh chinh xac giao diém cua cac truc va dua cac truc ra ngoai pham vi
thi cong moéng, ¢d dinh cac mdc bang cot bé tong chon sau xudng dat.

- Xac dinh tim coc:

Sau khi giac mong cong trinh, cin ¢ vao céc truc di duoc xac dinh tién hanh
dinh vi cac tim coc bang cic phuong phap hinh hoc don gian.

- Kiém tra cong tac chuan bi:

Kiém tra vi tri h6 khoan, thiét bi phuc vu thi cong, kha nang lam vi¢c cua may
moc, hé théng cung cép nuoc, dién, thoat nudc, nguyén vat liéu...
1.2.2.3. Ha ong vdch ( ong casine)

Ong vach déng vai trd quan trong trong qué trinh thi céng coc khoan nhdi, dam
bao an toan va hiéu qua thi cong. Trudc tién, dng vach giup dinh vi va dan hudng cho
may khoan, ddm bdo khoan ding vi tri thiét ké. Déng thot, no git 6n dinh bé mat hd
khoan, ngin chin sat 16 phan trén cta thanh hd. Ngoai ra, ng vach con cé tac dung bao
v€, ngan dat da va thiét bj roi Xuéng hd khoan. Bén canh d6, no dong vai trd nhu mdt
san d& tam, hd tro thao tac budc ndi cdt thép, 1ép dung va thao do 6ng do bé tong.

- Cdc phirong phdp ha ong vich:

+ Phuong phap rung: Dung céc loai bua rung dé dua dng xudng do sau can thiét.
Thong thudng mat khoang 10 phut dé dat d6 sdu 6m. Do qué trinh rung anh huong dén
toan bd khu vuc 1an can nén dé khic phuc hié¢n tuong trén trudce khi ha 6ng vach nguoi
ta dao san mot hd sau tir 2,5-3,0 m tai vi tri ha coc v6i muc dich boc bo 19p cing trén bé

mat dat giam thoi gian cta bua rung xudng con khoang 2-3 phut.
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+ Phuong phap ép: La sy st dung mdy ép dé ép dng vach xubng do6 sau thiét ké.

Phuong phép nay chiu duoc rung dong nhung thiét bi cdng kénh, thi cong phirc tap va

nang sut thap.

- Sir dung chinh mdy khoan dé tao éng vdch:

Bang 2. 1 Ché d6 bua rung ICE 416

A A 4 A A 4 A A 4 A A Llérc li
o Toc do Ap suat h¢ | Apsuathe¢ | Ap suat hé R
Che do . i s, tam
(vong/ phut) | kep (bar) rung (bar) hoi (bar) P
(tan)
Nhe 1800 300 100 10 ~50
Manh 2150 +2200 300 100 18 ~64

Bang 2. 2 Thong so ki thuat ctia biia do hang ICE

Théng s6 Pon vi Gia tri
Model KE — 416
Moment Iéch tam Kg.m 23
Luyc li tim 16n nhat KN 645
S6 qua léch tim 4
Tan s6 rung Vong/ phut 800, 1600
Bién d6 rung 16n nhat Mm 13,1
Luc kep KN 1000
Cong suit may rung KW 188
Luu lugng dau cuc dai Lit/ phat 340
Ap suat dau cuc dai Bar 350
Trong lugng toan dau rung Kg 5950
Kich thudc phu bi:
‘ mm 2310

- Dai

mm 480
- ROng

mm 2570
- Cao

1.2.2.4. Céng tac khoan tao 16, dung dich bentonite

Qua trinh khoan tao 16 dugc thyuc hién sau khi dit xong 6ng vach tam. Dat léy ra
khoi 10ng coc duoc thuc hién bang thiét bi khoan dic biét, dau khoan lay dat co thé 1a
loai guéng x04n cho 16p dat sét hodc 1a loai thung cho 16p d4t cat. Can c6 cau tao dang
6ng 1dng, gdbm cac doan 10ng vao nhau va truyén duoc chuyén dong xoay, éng trong
cling gan v6i gau khoan va 6ng ngoai cing ndi véi diy cap duoc gin voi dong co xoay

cua may khoan. Can c6 thé kéo dai dén dg sau can thiét.
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- Phuwong phdp chinh dé khoan tao 6.
+ Phuong phap khoan thdi rira hay phan tuan hoan.
+ Phuong phap khoan gau.

Bentonite 13 loai dat sét co kich thudc hat nhé nén ngudi ta thudng dung né dé ché
tao bun khoan. Néu dung hoa pham khéac 1am dung dich giit thanh thi phai thinghiém
trude.

- Dung dich bentonite co hai tac dung chinh:

+ Giit cho thanh hd dao khong bi sap nhd dung dich chui vao khe k& quyén véi cat
tao thanh mdt nang dan hoi boc quanh thanh véach hd, gilt cho cat va cac vat thé vun
khong bi roi va ngian khong cho nuéc thim thau qua vach.

+ Tao mdi trudng ning gay ap luc trong hd khoan 16n hon ap luc nudc ngam bén
ngoai va nang mun khoan ndi 1én mat dé trao ra hodc hit khoi hd khoan.

e May thi cong:
Do sau ho khoan so v6i mit bang thi cong (cot -0,00m) 1a 36,15 m; coc duong kinh
D=600 mm va D=800 mm.
May khoan: Chon may KH-125 (Cua hing Hitachi) ¢6 cac thong sd ki thuat:
Bang 2. 3 Thong s ky thuat

STT NOI DUNG PON VI | THONG SO
1 Chiéu dai gia khoan m 19
2 DPuong kinh 16 khoan mm 600 +1500
3 Chiéu sau khoan m 43
4 Téc do quay vong/phut 12 +24
5 M6 men quay KNm 40 + 51
6 Trong lugng T 36,8
7 Ap luc 1én dat MPa 0,017
6 4 GHI CHU:
. Khoang méy

1
2. Cap nang ha gia khoan
I~ B 3. Thanh gidng cho gia
) 4. bé may
5. Cap ctia can khoan
6. Banh cudn cap
7. Khép ndi
. Can khoan
9. Truc quay
10. Gau khoan
11. Khung d¢ phia trudc
12. Cabin diéu khién

Hinh 2. 2 Hinh may khoan coc khoan nhéi KH 125 (HITACHI)
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Bang 2. 4 Thong s k¥ thuat may tron Bentonite.

STT NOI DUNG PON VI | THONG SO
Logi may: BE-15A4
1 Dung tich thung tron m? 1,5
2 Ning suat m3/h 15-18
3 Luu luong 1/phut 2500
4 Ap suat dong chay kN/m? 1,5

Thiét bi cap nude:

GoOm hai may cong suat 5,5 kW véi cong sudt 1m?/phit trong d6 chi sir dung mot

may, con may kia du phong. Lugng nudc ldy tir ngudn cung cap nudc chung. Puong

6ng dan nude dén may bom cé dudng kinh D=25, véi luong nudce 0,08 m3/phit.

Thiét bi dién: Céc thiét bi dién va dién luong ghi ¢ bang sau:

Bang 2. 5 Cac thiét bi dién va dién luong.

STT TEN MAY THONG SO MUC PICH
1 May han dién 2 may 10 kWA | Dung han rong thép ndi thép
2 May tron Bentonit
3 Bom nudc 2may 5,5kW | Dung dé cap nudc xir Iy bun, rira.
4 Mo to dién 1 may 100 kW
5 May nén khi 7m3/phut Dung thoi ria
6 Biia rung chan dong 30 kW Dung dong ong giit thanh
7 Dén pha 3 kW Chiéu sang
Bang 2. 6 Cac thong s6 dung dich Bentonite.
STT | TEN CHI TIEU | CHI TIEU TINH NANG PHUONG PHAP KT
1 | Khdi luong riéng 1.05 + 1.15 g/em? Ty trong ké hoic Bomeke
2 | Po nhét 18 + 45 giay Phiéu 500/700cc
3 | Ham lugng cat <6%
4 | Ty 1¢ chét keo >95% Pong coc
5 | Luong méat nudc <30mk/30 phut Dung cu do lugng mat nudc
6 | Do day 4o sét 1 3mm/30 phut Dung cu do lugng mat nudc

1 phut: 20+-30mg/cm?

7 | Luc cit tinh o

10 phat 50+100mg/cm? Luc ké cat tinh
8 | Tinh 6n dinh <0.03g/cm?
9 |DPoPh 7+9 Gidy thur Ph
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MUl KHOAN TAO LO

o [ AN wHOa DAQ GOT THANH
MONdp ] CANKHOA o o
o) O ‘ ‘ p "'1‘ 'I‘ . \
NAP MO DAT
1/ COBANLE

CUALAY BT BUONGKINH ™=
TAO LO KHOAN

Hinh 2. 3 Mui khoan.

it o

Hinh 2. 4 Cong tac khoan tao 16.

Kiém tra hé khoan:

Sau khi xong, dimg khoang 30 phiit do kiém tra chiéu sau hd khoan, néu 16p bun
dat & day 1on hon 1 m thi phai khoan tiép néu nhé hon 1 m thi c6 thé ha 1ong cot thép.

Kiém tra do thang ditng va dwong kinh 16 coc:

Trong qua trinh thi cong coc khoan nhdi viéc bao dam duong kinh va do thang
ding cua coc 1a diéu then chét dé phat huy duoc hi€u qua cia coc, do do ta can do kiém
tra can than do théng dirmg va duong kinh thyc té cua coc. Dé thuc hién cong tac nay ta
ding may siéu am dé do.

Thiét bi do nhu sau:

Thiét bi 14 mot dung cu thu phat ludng dung gom bo phat siéu am, bo ghi va toi
cubn. Sau khi séng siéu 4m phét ra va dap vao thanh 15 cin ctr vao thoi gian tiép nhan
lai phan xa cua séng siéu am nay dé do cy ly dén thanh 15 tir d6 phan doan do thang
dung cua 16 coc. Vi thiét bi do ndy ngoai viéc do dudng kinh cua 16 coc con o thé xac
nhan dugc 18 coc co bi sat 16 hay khong, ciing nhu xac dinh do thang dtng cta 18 coc.
1.2.2.5. Xir Iy céin lang ddy hé khoan.

Can ling anh hudng rat nhiéu tdi strc chiu tai ctia coc. Coc khoan nhoi chiu tai rat
16n néu dé dong lai dudi day hd khoan bun dét hodc bentonite & dang bun nhao s€ anh

huong nghiém trong tdi kha ndng chiu lyc ciia miii coc, gy sut lan cho két cau bén trén,
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1am cho cong trinh bi dich chuyén gay ra bién dang va nut. Vi thé mili coc déu phai sir
li cin lang rat k¥ luong
1.2.2.6. Céng tac chudn bi va ha long thép.
May thi cong:
Chon cén truc dé thi cong ha dng vach, thdi rira, ha 10ng cdt thép, do bétong:
Can cau phuc vu cong tac 1ap cot thép, 1ap dng sinh, éng do bé tong, ...
+ Khdi lwong can phéi cau 16n nhét 1a 6ng d6 bé tong: Q = 9T
Chiéu cao moc cau: Hy= Hi+h +hy+h;
Trong d6: Hu= 0,7 m (chiéu cao lap dat
hi=11,7 m (chiéu cao 1dng thép).
h>=1,5 m (chiéu cao day treo budc)
h3= 1,5 m (chiéu cao day treo budc)
=> Hp=0,7+0,3+11,7+1,5= 14,2 m.
Véihs= 1,5 m (chiéu cao hé puly dau can)

Y e X A . .2 H—-h 15,7-1,5
Chiéu dai can cau toi thiéu: L, = —— = — =14,8m
Sm750 Sin75°
A re LA o R H- 15,7-1,5
Tam v6i toi thiéu: Ry, =7+ —— =15 t o =5,33m
Tan75° n759

r=1,5m (Khoang céch tir kh6p quay tay can dén cao trinh may ding)
Chon can cau banh xich MKG-25BR tay can dai L = 18,5 m.
Chon R = 6,0m > Rumin = 5,33m tra bang dic tinh can truc cia may v6i R = 6,0m ta
co cac dac trung k¥ thuat nhu sau: [Q]=14T>Q= 9T, [H]=17,5m >Hn=14,2m thda man

cac yéu cau.

MKG-25BR: L=18.5m

. — £

I I 20
22 [ FEEH 18
= 20 jmm
E s ; 14
=L B ¥ 12

B ¢a0 nang mbe chu [H] (m)

2 4.6 8101214
Tam vai [R] (m}
— f(RH) — f(Q.R)
GHI CHU:
1 B¢ may
C 1bm diéu khién
C: .]p néing ha l.in!,
L-]p ning ha vat
Thanh ha cip
Cin truc
Moc cau
Ciin bao dién ap manh

Hinh 2. 5 Can truc MKG-25BR

s e |
TATATATATATATATATATATATAT

4500

I Y T )

4150 | 1aso |

Ché tao 16ng thép:Véi coc khoan nhdi dai 36,15 m, ta chia thanh 4 16ng thép, 3
16ng 6 chiéu dai 11,7 m, 16ng con lai c6 chiéu dai 2,65 m. Chiéu dai doan ndi cdt thép

giita cac 16ng 14 0,53 m.
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Pé tai: Lip ké hoach trién khai BIM céng trinh Khach san Pham Doanh Phirong

Dja diém budc khung cbt thép phai lira chon sao cho viée lip dung khung ¢t thép
duoc thuén tién, tot nhat 1a duge budc ngay tai hi¢n truong. Cu thé, véi coc khoan nhdi
dai 36,15m, ta chia thanh 4 léng, 3 lé)ng thép chiéu dai 11,7 m va 1 léng chiéu dai 2,65
m. Mdi doan 13 mot 16ng thép gom 8 thanh cbt doc @16 dbi véi coc ¢ dudng kinh 600
mm, va 12 thanh @20 , chiéu dai mdi ndi chong 1a 53 mm chiéu dai méi han tir 50 + 200
mm, chiéu cao duong han 12 5 mm, ¢t dai dung thép tron @8 khoang cach a =200 mm
d6i voi coc c6 duong kinh 600 mm va @10 khoang cach a =100 mm ddi véi cac coc co
duong kinh 800 mm Céc 1ong cbt thép nay khi ha xudng hé khoan, doan trén ndi véi
doan dudi bang lién két han, chiéu dai doan ndi hai 1ong cbt thép 13 0,53 m.

Céch 2 m ta tao mot dai @16 gia cudng cho dng thép.

Ha khung cot thép:L@)ng cot thép sau khi dugc bude can than trén mat dat s& duoc
ha xuéng. Dung can cau nang 1ong c6t thép 1én theo phuong thang dting roi tir tir ha
xuéng trong long hd khoan, dén khi dau trén cua 16ng cdt thép cach miéng dng vach
khoang 120 cm thi dirng lai. Dung hai 6ng thép tron ®60 ludng qua 1ong thép va gac hai
dau 6ng thép 1én miéng 6ng vach, dé tranh truong hop ong thép bi lan diung mé han
cham han dng thép vao dng vach va vao 1ong cdt thép.

Tiép tuc cau lip doan 16ng thép tiép theo nhu d3 1am véi doan trudce, diéu chinh dé
cac cay thép chu tiép xuc doc voi nhau va du chiéu dai ndi thi thuc hién lién két theo
yéu cau thiét ké.

Sau khi kiém tra cac lién két thi rat hai dng thép d& 1ong thép ra va can cau tiép tuc
ha 16ng thép xudng theo phuong thang dting. Cong tac ha 1dng thép duoc lip lai cho dén
khi ha du chiéu sau thiét ké, 16ng thép dugc dit cach day hd dao 10 cm dé tao 16p bé
tong bao v¢.

Long thép duoc dit dung cé dai mong nhd 3 thanh thép d16 dat cach déu theo chu
vi 16ng thép. Pau duédi duoc lién két voi thép chii con dau trén duoc han vao thanh dng
véch, ba thanh thép nay duogc cét roi khoi dng vach khi cong tac dd bé tong két thic.

Dé tranh sy ddy nodi 16ng cbt thép khi thi cong d6 bé tong can dit ba thanh thép sit
hinh tao thanh mot tam gidc déu han vao éng vach dé kim giir 16ng thép lai, dong thoi
dué6i day 16ng thép phai co cau tao nhu hinh bén dudi.

<

Hinh 2. 6 Chi tét day 1dng thép

Vong thép mili coc
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Pé tai: Lip ké hoach trién khai BIM céng trinh Khach san Pham Doanh Phirong

Phai tha tir tir va chéc, chu y diéu khién cho day cau ¢ dung truc tim cua khung
tranh 1am khung bi van

Bién phdp buéc cot chii va cot dai:

B tri cu ly ¢t chu nhu thiét ké cho coc. Sau khi ¢b dinh cdt dung khung, sau do
s& dit cot dai theo diing cu ly quy dinh, c6 thé gia cong trude cbt dai va cdt dung khung
thanh hinh tron, dung han dién dé c¢b dinh cbt dai, cbt giir khung vao cdt chu, cu ly duogc
ngudi the didu chinh cho ding.

Gi4 d& budc cdt chu: Cot thép coc nhdi duoc gia cong san thanh tirng doan véi do
daidaco o phﬁn két cau, sau d6 vira tha vao 13 vira n6i d6 dai.

Do vay viéc thi cong cac khung cbt thép c6 ngoai yéu cau vé do chinh xac khi gia
cong va lap rap con phai dam c6 du cuong do dé van chuyén, boc xép, cau lip. Do phai
budc rat nhidu doan khung cot thép giéng nhau nén ta can phai c6 gia dd budc thép dé
nang cao hiéu suat.
1.2.2.7. Ha éng vdch.

Moi doan 6ng dai 3m duoc ndi v6i nhau bﬁng cac ren, mot sb éng c6 chiéu dai
thay doi 0,5m, 1,5m, 2m dé lap linh dong, phu hop voi chiéu dai ho khoan. Pay dng
cubi cung hinh vat, duong kinh éng 13 273mm, doan trén cling lam le ra ty vao gia d&
bac ngang qua miéng véch casinc.

Phuong phap théi rira 1ong hd khoan: Ta ding phuong phap thoi khi (air-lift).

Viéc théi rira tién hanh theo cac budc sau:

Chuan bi: Tap két éng thdi rira tai vi tri thuan tién cho thi cong kiém tra cac ren
ndi budc, (hodc cac mat bich va bu long, néu céc éng duogc ndi voi nhau béng mat bich
va bu long.)

Lép gia d&: Gia d& vira dung 1am hé d& ctia dng thdi rira vira dung dé d6 bé tong
sau ndy. Gia d& c6 ciu tao dic biét bang hai ntra vong tron ¢ ban 1& ¢ hai goc. Vi ché
tao nhur vay c6 thé dé dang thao lap ong thoi rira.

Dung cau tha 6ng thoi rira xudng hd khoan. Ong théi rira ¢6 duong kinh @60, day
3+4 mm. Cach day khoan 50+60 cm 6ng dugc ndi v6i nhau bang ren vudng. Mot s6
6ng c6 chiéu dai thay d6i 0,5m; 1,5m; 2m d¢ lap linh dong, phu hop véi chiéu sau hd
khoan. Poan dudi dng c6 ché tao vat hai bén dé lam cira trao doi gitra bén trong va bén
ngoai. Phia trén cliing ctia 6ng thoi rira c6 hai ctra, mot cira ndi véi 6ng dan @50 dé thu
hoi dung dich bentonite va cat vé may loc, mot cura dan khi c6 @45, chiéu dai b%lng 80%

chiéu dai coc.
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Hinh 2. 7 Ong Tremie, 6ng thoi rita va lap ong thoi rira hd khoan

Tién hanh:

Bom khi v6i ap sudt 7at va duy tri trong sudt thoi gian rira day hd. Khi nén s& day
vat lang dong va dung dich bentonite ban vé may loc. Luong dung dich sét bentonite
trong hd khoan giam xudng. Qua trinh thoi rira phai bo sung dung dich Bentonite lién
tuc. Chiéu cao ctia nude bun trong hé khoan phai cao hon muc nudc ngém tai vi tri hd
khoan la 1,5m dé thanh h6 khoan méi tao duoc mang ngan nudc, tao dugc ap lyc da 1on
khong cho nudc tir ngoai hd khoan chay vao trong hé khoan.

Thoi rira khoang 20 + 30 phut thi 14y mau dung dich & ddy hé khoan va gitta hd
khoan 1én dé kiém tra. Néu chat luong dung dich dat so véi yéu cau cua quy dinh k§
thuat va do do sdu hd khoan thay pht hop véi chiéu sdu hd khoan thi ¢ thé dimng dé

chuin bi cho cong tac ldp dung cdt thép.
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Hinh 2. 8 Théi rira hd khoan

1.2.2.8. Céng tic dé bé tong.
* Chuan bi:
Thu hoi dng thoi khi.

Thao 6ng thu hdi dung dich bentonite, thay vao d6 1a mang d6 BT trén miéng.
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Doi 6ng cép thanh 6ng thu dung dich bentonite trao ra do khéi bé tong db vao
chiém chd.

H¢ éng do bé tong:

Day 1a mot hé éng bang kim loai (Tremie), tao béi nhiéu phan tir. Pugc 1ip phia
trén mot mang nghiéng. Cac mdi ndi cua dng rat khit nhau. Pudng kinh trong phai 16n
hon 4 1an duong kinh cip phdi bé téng dang st dung. Puong kinh ngoai phai nho hon
1/2 1an duong kinh danh dinh cua coc.

Chiéu dai ciia 6ng c6 chiéu dai bang toan bd chiéu dai cua coc.

- Bé tong sur dung:

Cong tac bé tong coc khoan nhoi yéu cau phai dung dng dan do vay ti 1é cap phdi
bé tong doi hdi phai c6 sy phu hop vdi phuong phap nay, nghia 1a bé tong ngoai viéc du
cudng do tinh toan con phai co di do déo, do linh dong dé chay trong 6ng dan va khong
hay bi gian doan, cho nén thuong dung loai bé tong c6 cuong do thiét ké 1a B25

Bé tong trudc khi d6 phai dugc kiém tra pham chat chung qua kiém tra bang mat
thuong, kiém tra do sut bang con Abrams, va diuc mau dé nén kiém tra cuong do bang
thi nghiém nén pha hoai khi dat tudi.

- Do bé tong:

L khoan sau khi dugc vét it hon 3 gio thi tién hanh d6 bé tong. Néu qua trinh nay
quéa dai thi phai ldy mau tai dung dich tai hd khoan. Khi dic tinh dung dich khong t6t thi
phai luu chuyén dung dich cho toi khi dat yéu cau.

Véi mé bé tong dau tién phai sir dung nut bang bao tai chtra vita xi ming nhio, dam
bao cho bé tong khong bi tiép xuc truc tiép v6i nude hoic dung dich khoan, loai trir
khoang chan khong khi d6 bé tong.

Bé tong dugc db tir xe chuyén dung qua méang vao phéu cua éng db bé tong. Bé tong
day nat him di tan day ho. Nhac dng din 1én dé nit hdm va bé tong thao ra ngoai 1ap
tirc ha dng din xudng dé doan miii dng din ngdp vao phan bé tong vira méi thao ra. Tiép
tuc bom bé tong vao phéu va duge db lién tuc. Bé tong duoc dua Xuéng sau trong long
khéi bé tong db trude, qua miéng dng tran ra xung quanh dé nang phan bé téng lic dau
1én. Bé tong duoc db lién tuc dong thoi dng din ciing cung duoc rat 1én dan véi yéu cau
6ng dan ludn chim vao trong bé tong khoang 2-3m.

Vi vy bé tong can phai c6 do linh dong 16n dé phan bé tong roi tir phéu xudng cé
thé gay ra ap luc day duoc cot bé tong 1én trén. Nhu vdy, chi c6 mot 16p bé tong trén
cung tiép xuc véi nude duge day 1én trén va pha bo sau ndy. Phan bé téng con lai van

gilt nguyén chit luong nhu khi ché tao.
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Pé tai: Lip ké hoach trién khai BIM céng trinh Khach san Pham Doanh Phirong

Khi dung dich Bentonite duoc déy trio ra thi can dung bom cat dé thu hdi kip thoi
vé may loc, tranh khong dé bé téng roi vao Bentonite giy tac hai keo hod lam ting do
nhot cua Bentonite.

Khi thiy dinh bé tong dang 1én gan t6i cbt thép thi cAn db tir tir tranh luc day lam
dat moi han rau cdt thép vao vach.

Dé tranh hién twong tic 6ng can rat 1én ha xubng nhiéu lan, nhung dng van phai
ngép trong bé tong nhu yéu cau trén.

Ong d6 thao dén dau phai rira sach ngay. Vi tri rira dng phai nim xa coc tranh nudc

chay vao ho khoan.

-
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Hinh 2. 9 Qua doi.

- Yéu cau khi dé bé tong:

Tbc do do bé tong, qua trinh d6 bé téng coc phai lién tuc vi gian doan thi dé sinh ra
su ¢d dut coc., mat khac phﬁn bé tong dd trude budce vao giai doan ninh két s& troy ngai
cho viéc chuyén dong ctia bé tong db tiép theo trong dng dan.

Téc d6 d6 bé tong nén khdng ché khoang 0,6m?/phut. Néu téc d6 d6 qua 16n s& gay
ra luc 16n gitta BT va thanh hd khoan gay ra 1& dat 1am giam chét luong BT.

- Thoi gian do bé tong.

Thoi gian d6 bé tdng mdi coc chi nén khéng ché trong vong 4 gid, vi mé bé tong dd
dau tién sé& bi day ndi 1én trén cting nén mé bé téng ndy nén c6 phu gia kéo dai ninh két
dé dam bao né khong bi ninh két trude khi két thuc hoan toan viéc do bé tong coc.

Ong d6 bé tong phai kin, cach nudce, du dai toi ddy ho. Do sau cua dng dan bé tong,
miéng dudi cua ng d6 bé tong ban dau cach day hd khoan 20 cm.

Trong qua trinh d6 miéng dudi ciia 6ng ludn ngdp sau trong bé tong doan 2-3 m
muc dich dé day bé tong tir ddy dng dan ra, bé tong dang 1én khong dé cho dung dich
bentonite va bun cat phia trén 13n vao trong bé tong. Nhung néu dng dan cim qua sau

vao trong bé tong thi bé tong phan day cta dng chay khong thong va s& 1am cho bé tong
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trong phéu & dau 6ng dan bi tran ra ngoai va roi tw do vao 16 lam kém chét luong bé
tong va 1am giam rat nhiéu kha ning giir thanh dat ciia dung dich bentonite.

O phan trén dau coc, khi db bé tong dudi nudce thi khong tranh khoi bun, cin ling
14n vao trong bé tong lam giam chat cua bé tong, do vay dé dam bao an toan nguoi ta
thuong dd bé tong coc vuot 1én mdt doan so voi dd cao cua thiét ké khoang 50cm.

- Xit Iy bentonite thu hoi:

Bentonite sau khi thu hoi 1an rit nhiéu tap chét, ti trong va do nhét 1on. Do do
Bentonite 1dy tir dudi hd khoan 1én dé dam bao chat luong dé dung lai thi phai qua tai
xtr 1y. Nho mot sang loc dung st rung ly tdm, ham lugng dat vun trong dung dich
bentonite s€ dugc gidm tdi muc cho phép.
1.2.2.9. Rt éng vdch.

Dung may rung dé rat dng 1én tir tlr, tranh trudng hop 6ng dan kéo 1én khong theo
phuong thang dung lam thay d6i tiét dién coc can bé tri may kinh vi 2 phuong trong qua
trinh rat ong.
1.2.2.10. Kiém tra chat luong coc khoan nhoi.

Pay 1a cong tac rat quan trong, nham phat hién céc thiéu sot cua ting phan trude
khi tién hanh thi cong phan tiép theo. Do dé, c6 tac dung ngan chin sai sot & ting khau
trude khi c6 thé xay ra sy ¢ nghiém trong.

Lap dat cbt thép ( Khong co ¢t thép ) D6 bé tong day 16 khoan ( hodc vira xi
mang)

1.2.3. Tinh toan s6 lwgng cong nhan, may bom va xe van chuyén trong mot ca
1.2.3.1 86 lwong céng nhdn thi céng coc trong I ca.

Piéu khién may khoan KH-100: 1cong nhan.

Diéu khién can cau MKG-25BR: 1 cong nhan.

Phuc vu trai ton, ha 6ng vach, mé dy gau, phuc vu lap can phu: 4 cong nhan.

Lap bom, do bé tong, éng d6 bé tong ha cdt thép, khung gia do bé tong, doi gau
khoan: 5 cong nhan.

Phuc vu tron va cung cép vira sét: 2 cong nhan.

Tho han: dinh vi khung thép, han, stra chita: 1 cong nhan.

Tho dién: duong dién may bom: 1 cdng nhan.

Can chinh 2 may kinh vi: 2 k¥ su va 2 cong nhan.

= Tong s6 cong nhan phuc vu trén cong truong: 20 ngudi/ca.
1.2.3.2. Tinh todn chon mdy bom bé téng va xe vin chuyén bé tong

Bé tong dung cho coc nhdi 1a bé tong thuong pham tir tram tron van chuyén dén

bang xe van chuyén bé téng chuyén dung, mdi coc can khéi luong bétong 1a:
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(Leoe + 1).D?
4

VBT:T[

Trong do:
Ver: Thé tich bé tong can db cho mot coc.
Lee:  Chiéu cao coc tinh tir cao trinh day dai.
1: DPoan bé tong xau trén dau coc s& duoc dap bo.
D: Duong kinh coc.

(35,15+1).0,62

Coc D=0,6m: Vgrgoo = T = 10,22 m3

(35,15+1).0,82

CQC DZO,Sm: VBTSOO =T == 18,17 m3

Tuy nhién khi thi cong tao 16 khoan, duong kinh 16 khoan thudng 16m hon so véi
duong kinh ong thiét ké (khoang 3-8 cm); vi vay lugng bétong coc thuc té vuot trdi hon
10-20% so vé&i tinh toan. Ly khoi luong bétong vuot troi 1a 15%, ta ¢ thé tich bétong
thuc té cia 1 coc 1a:

Coc D=0,6m: V,, =1,15.10,22 = 11,75 m3
Coc D =0,8m: V,, = 1,15.18,17 = 20,9 m?
* Chon may bom bé tong:
Kha nang lam viéc cia may bom bé tong:
QmaxM> .
Trong do:
Qumax: Nang suét 16n nhat ctia may bom;
L = 0,4 +0,8: Hiéu suit 1am viéc cia mdy bom;
¢: Lugng bé tong phai bom.
Chon L=0.8:

tt
= CQC D=0,6m: (gmax600>2 = Yesoo = L7 = 14,7 m3
n n 0,8
= Coc D=0,8m: Q o> P Ve 209 e a0 Voo _ 209 _ negn 3
" }) . max n 77 0’8 b} n n 0,8 )

Bé tong d6 khong gian doan trong thoi gian dung dich khoan c6 thé gitta thanh hd
dao. Nén khong ché trong khoang 4 gid.
Luogng bé tong can do trong 1 gio:

tt
Véoo _ 1175

=2,93m3/h

COC D:0,6 m: Vh600 =

tt
Vegoo 20,9

=T= 5,22 m3/h

Coc D=0,8 m: Vhgoo= 23’9 =5,22m> /' h Vipgoo =

Chon may bom ma hiéu SB-95A, ning suit ky thuat 30m3/h, ning suét thuc té 1a
11,2m3/h. Cong sut dong co 32,5 KW, duong kinh éng 150mm
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Hinh 2. 10 Xe minh hoa

* S6 lugng xe tron bé tong tu hanh: (n)
Bé tong dé cung cap cho cong trinh 13 bétdng dugc van chuyén tir tram tron.
Khoang cach tir tram tron bé tong dén cong trinh: L =10 (km);
Chon xe ma hiéu Hyundai HD270 c6 céc thong s6 k¥ thuat sau:
Dung tich thung tron: q = 5m?;
Do cao d6 phéi liéu vao 2,975m;
Thoi gian do bé tong ra: t = 10 (phut);
Van toc di chuyén: S = 30 km/h.
Chon thoi gian gidn doan cho
T =10 phut = 0,167 (gi0)

14,7 (10
CocD=0,6m:n= M(£+T} =— .(—+O,167J=1,71 (xe)
q S 5 \30

26,12
CocD=08m:n= M(éJrTj _26
q S 5
Chon n=2 xe tron BT tu hanh dé phuc vu cho cong tac do bé tong coc D = 0,6m
va D =0.8m.

.(9+ 0,167J =2,28 (xe)
30

Trong do:
n:  S6 xe tron bé tong tu hanh can co;
V: Thé tich bé tong moi xe chd dugc;
L: Doan duong van chuyén (km);
T: Thoi gian gidn doan cho doi (gid);

s Tdc d6 xe chay (km/h).
S6 phuong tién van chuyén va do bé tong 1a 2 xe/coc D=0,6m va D = 0,8m va 2
xe/coc D=0,6m va D=0,8m. Cac 6t6 van chuyén bé tong thuong phém tir tram tron nay

kha gan vi tri cong trinh (quang dudng van chuyén 10km) nén c6 thé luan phién cung
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cap bé tong cho coc (thoi gian d6 bé téng mot coc theo du kién trén 1a 90 phat); mdi xe
cung cip bé tong 2 1an cho mdi coc.

1.2.4. Cong tic pha bé dau coc

1.2.4.1. Phuwong phdp phd dau coc.

Coc khoan nhdi sau khi d6 bé tong, trén dau coc c6 1an tap chat va bun, nén thuong
phai d6 cao qua 1én 1 m va dap v cho 16 cdt thép dé ngam vao dai nhu thiét ké.

Cong tac dap dau coc dugc tién hanh song song voi cong tac dao dat bang co gidi.
Phan coc dap béng may dai 0,5m. Phan con lai 0,5 m duogc dap béng thu cong sau khi
tién hanh xong cong tac ddo moéng bang thu cong. Trudce khi thuc hién cong viée thi can
phai do lai chinh xac cao do dau coc, ddm bao chiéu dai doan coc ngam vao trong dai
15 (cm).

Mot sb thiét bi dung cho cong tac pha bé tong dau coc:

+ Bua pha bé tong TCB - 200.

+ May cét bé tong HS - 350T.

+ Ngoai ra can dung két hop voi mot s thiét b thii cong nhu baa tay, duc

Bang 2. 7 Thong s6 ki thuat ciia biia phé bé tong.

STT NOI DUNG PON VI | THONG SO
Biia TCB - 200

1 Duong kinh Piston mm 40

2 Hanh trinh Piston mm 165

3 Tan sb dap lan/phut 1100

4 Chiéu dai mm 556

5 Luong ti€u hao khi m3/phut 1,4

6 Duong kinh day dan hoi mm 19

7 Trong luong kg 21

Bang 2. 8 Thong s6 ki thuat ciia médy cat bé tong.

STT NOI DUNG PON VI | THONG SO
May HS- 350T
1 | Puong kinh ludi cit (mm) mm 350
2 | P cit sau 16n nhat (mm) mm 125
3 | Trong lugng may (kg) kg 13
4 | Bong co xang (cc) cc 98
5 | Kich thu6c dé (mm) mm 4851440
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1.2.4.2. Khéi lwong phd bé téng dau coc.
C6t dau coc nho 1én so voi cao trinh ddy dai 1a 1m; phan BT x4u cit di la 1m.
Khdi lugng bétdong dau coc can cit di co dang hinh tru:
Vpha = Sb coc x chiéu dai phé x dién tich
Phén bé tong x4u: 1m khi cit bo c6 dang hinh tru
7.0,62

Coc D=0,6 m: Vgyo = 10. ”

7.0,82
4

.1=2,83m3

Coc D=0,8m: Vgoo = 43. .1=216m3

Khéi lugng bé tong can chuyén 1én 1a V = 24,43 m°.

Lua chon t6 hop may thi cong:

Do khéi lugng bé tong sau khi dap bd ndm & sau nén ta van chuyén 1én trén bang
thil cong, cong nhan s& xtc vao xe rua sau d6 chuyén ra cira ldy dat dé gau ngoam xtic
1én trén.

Theo dinh muc, nhin cong can cho cong tac pha do va bdc xtc 1én phuong tién
van chuyén 13 0,72 nhan cong /1m>:

S6 nhan cong can thiét 1a 24,43. 0,72 = 17,6 nguoi.

Dy dinh lam 1 ca mdt ngay va hoan thanh trong 3 ngay

$6 cong nhan can cho mot ca: n=17,6/3 = 5.86 nguoi

Chon 6 nguoi thi cong 1 ca hoan thanh trong 3 ngay.

1.3. Thiét ké bién phap thi cong cir
1.3.1. Xac dinh cac yéu cau ky thuit ha cir
1.3.1.1. Lra chon thiét bi ha cir

Pé cong tac ha coc cir vao 1ong dat dugc thanh cong, can phai ¢ day di va kha
chinh xac cac thong tin va cac diéu kién cu thé tai cong trudng. Tap hop cac thong tin
lién quan tdi cong tac thi cong ha cir bao g@)m: Piéu kién dia hinh, céc yéu cau vé do on,
dd rung tai khu vuc xay dung, tinh trang cong trinh cii 1an can, kha nang giao thong, h¢
théng cong trinh ngém trén mat béng thi cong va khu vuc lan cén, diéu kién dia chat
thuy van khu vuc xay dung.

- Bua dong

+ Str dung btia dong dé ha coc cir phit hop trong cac loai ¢dt mém nhu bun hay cat
bui, cac trAm tich va dat cat hat tho roi nhu cudi soi khong 13n da.

+ Khi gap cac tram tich cat hat min, trung hay thd c6 d6 chit vira va 16n, sét cing
hodc d4 mém dén cung vua thi sir dung bua dong dé ha coc ctr s& kho khan hon. Trong
truong hop nay can c6 giai phap khac phuc phii hop. Tuy nhién thi cong ha cir trong d6
thi, trong cac khu dan cu khong thé dung phuong phap dong bua.

- Bua rung
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+ Sir dung phurong phap nay phu hop trong diéu kién dét cat va cudi soi tron canh
hay dat mém.

+ Trudng hop dat kho va dat roi bi nén chit thém boi tac dong rung thi phwong phap
nay kém hiéu qua.

+ Viée st dung phuong phap bua rung can dugc nghién ctru trong nhirng didu kién
cu thé yéu cau do rung va do on cho phép.

- Ha cir bang mady ép thuy luc

+ Ha clr bang may ép thuy luc c6 két qua tét trong dit mém, bun hay cat bui, cat va
cudi soi tron canh. Khi gip dat cing, da hay dat chat thi can c6 bién phap xu 1y cu thé.

Thi cong ha cir bang may ép thuy luc phi hop trong diéu kién xay chen trong d6
thi, trong khu vuc dan cu.

Két lugn: Khi thi cong cong trinh “khach san Pham Doanh Phuong”, lya chon
phuong phéap ha cir bang méy ép thity luc do nhitng wu diém vuot troi ciia né. Pay 1a
phuong phap thi cong hién dai, khong gy rung lic, han ché tiéng 6n, phu hop véi cac
khu vuc d6 thi dong dan cu hoac nhirng noi cé cong trinh lan can can dam bao an toan.
May ép thuy luc hoat dong voi luc ép 1on, dam bdo coc duoc ha sau va chinh xac theo
thiét ké, tang do 6n dinh va kha nang chiu tai cua nén mong.
1.3.1.2. Ky thuat ha cu
- Budc 1: Ep coc cir larsen dau tién xudng nén dat theo dung thiét ké va chiéu sau quy
dinh.

- Buéc 2: Tiép tuc ép dén coc cir vay thir 2, dong thoi xac dinh muc chiu tai cua coc.
- Budc 3: Nang toan bd than may Ién trén, dirng lai tai vi tri kep coc théip hon dau coc.
- Budc 4: Nang tir tir may ép coc cur vay lén.
- Budc 5: Pay ban kep coc dau buia vé phia trude. Luu y: Xoay ban kep tir tréi sang phai.
- Bué6c 6: Pua coc xudng nén dat tir tir theo phuong thang ding
1.3.2. Xac dinh cac yéu ciu ky thuit nhd cir

Tuong ctr phuc vu thi cong cong trinh thudng duge rat 1én sau khi phan moéng cua
cong trinh d thi cong xong. Rut cir cé thé duge thyc hién nhd cac may ép rung va may
ép thuy luc. Rut cir 18n sé& tao vach thang dung, khi nay dat nén cé sy dich chuyén dé tao
su can béng on dinh. Dac biét khi rat cir trong dat dinh, trong dat sét pha, phia bung cur
thudng mang theo mot s6 lugng dat ra ngoai tao ra cac khe hong trong dat, két qua 1a
dat nén c6 mot su dich chuyén dang ké. Vi vay can rut ctr thi diém trude khi rat dai tra.
Trong khi rat cir phai theo ddi nghiém ngit dé co bién phap xir Iy thich hop. Can khéng
ché tc do rit cir hop 1y, trudng hop can thiét phai nhdi cat xudng cung véi qua trinh rit

Ccu.
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CHUONG 2: THIET KE BIEN PHAP THI CONG PHAN NGAM
2.1. Lap luan chon bién phap thi cong dao dat

Cong trinh “Khach san pham doanh phuong” 1a cong trinh dan dung cap II, c6 quy
mo 1 ting ham, 15 ting noi, 1 tang tum va 1 tang mai. Két cdu mong coc, khung bé tong
cot thép d6 tai chd. Cac yéu cau ki thuat ctia cong trinh da trinh bay ¢ trén.

Cong trinh c6 khéi lwgng thi cong kha 16n nén nha thau s& chon phuong 4n thi cong
co gi6i két hop vai thu cong nhung s& tan dung t6i dd phuong phép thi cong co gidi cac
cong tac chi yéu. Cac loai may moc dugc st dung trong thi céng cong trinh 13 nhing
loai may hién dai, c6 kha nang dap ing viéc thi cong phurc tap ciia cong trinh va c6 nang
suat phu hop nham dam bao chét lugng thi cong cong trinh

Pao dat hd6 mong cong trinh c6 thé thyc hién bang phuong phap thi cong hodc
bang co gidi. Thi cong bang thi cong chi can sir dung t6i cac loai cong cu don gian co
thé sir dung t6i cac loai cong cu don gian co thé str dung linh hoat nhung nang suét thap,
tién do thi cong cham, anh hudong dén tién do thi cong chung cuia cong trinh. Thi cong
co gidi cho ning suét cao, tién do thi cong nhanh nhung lai pha v két cau tu nhién cua
dat nén néu dao tdi cote hoan thién. Do dé, ta lua chon bién phap thi cong co gidi két
hop dao bang thu cong. Pao bang may dén khi cach cao trinh dau coc khoang 20cm, sau
d6 dung lao dong thu cong dao phan con lai va phan dat con sot lai tai nhitng vi tri ma
may dao khong muc hét duoc. Bén canh d6, sir dung phuwong phéap hé kingpost, shoring
dé phuc vu cho qua trinh thi cong ddo dét, gia ting luc chong va giam thoi gian thi cong.
Khi stta méng bang thu cong cha ¥ 1a phai dao dé tao ranh thu nude va hd thu nude &
mdi mong nham dé phong khi thi céng gip mua can phai bom nudc hé mong. Pong thoi
trude khi thi cong bétong 16t moéng can nghiém thu c6 ddy mong cho chinh xac.

Cin ctr vao tong mit bang xay dung ta thdy toan bd cong trinh nam trong khu dat
dang xay dung c6 dién tich kha rong nén dat duoc dao mot phén s& duge d6 gé“m do, dung
xe Ui dé tap két dat ¢ xung quanh san thao tac, phan con lai ko sir dung dé 1ip dat thi
dung 6 t6 chd di.

Vén dé an toan thi cong dét cling can phai hét strc chit ch&. Cong nhan lam viée
phai dugc trang bi day du bao ho lao dong, 1én xudng hé mong phai lam thang 1én xudng,
khi troi mua bao phai ngimg ngay viéc thi cong dé tranh sat 16 dat
2.2. To chitc thi cong dao dat

Duya vao tinh chét co Iy cta dat nén tai vi tri xay dung cong trinh dé thi cong cong
tac dat, c6 phuong 4n sau:

Phuong 4n thi cong: Pong cir lasen, dao thing dimg toan b tir cote -0,05 dén cote
-1,25 m.

Thi coéng hé ving chdng Showring tai cote -1,25
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Dao dét dot 2 dén coste -4.950. Tuy nhién trong giai doan nay s& két hop giita dao
co gidi va dao thu cong. Pao thu cong cach vi tri ddu coc 200 va tiép tuc dao hd mong
thang may thém 300.

Vi khoang céach giita cong trinh vdi cac cong trinh xung quanh va gan dudng, nén
dung phuong phap dao thang ding. Cong trinh c¢6 hiam vi vay nén thi céng theo phuong
phap dong ctr dé ti wu chi phi cling nhu dam bao an toan véi cac cong trinh xung quanh.

Nén ta chon phuong 4n thi cong dit thing dung, dung véan ctr, hé kingpost dé gia
cb thanh vach dat.

Giai dogn 1: Dung may ép cir dé tién hanh ép cir Larsen (cao 9m) tir cote tu nhién
(-0,05m) dén d6 sau (-9,05m). Sir dung may dao 16n dé dao tir cote tir nhién (-0,05m)
dén do sau (-1,25m).

Giai doan 2: Lip dit hé vang chong (shoring) va st dung két hop may i dat va
may dao c¢& nho dé dao dét tir cao do (-1,25m) dén (-4,95m). Két hop voi viée dinh vi
tim coc dao dat tai nhirng vi tri cach coc 200mm dé tranh pha hoai két cau coc khoan
nhoi.

Giai doan 3: Pao thu cong phan dit con lai & xung quanh coc, két hop chinh stra
hd mong, va dao hd mong thang may tdi cao do (-5,25m).

Thé tich dao co gidi (giai doan 1)

Vegi= 10,23 x 100 = 1023 (m?)
Thé tich dao co gidi (giai doan 2)
Vee2= 31,1 x 100 =3110 (m?)
Thé tich dao co gidi (giai doan 1)
Vie= 47,3 (m?)
2.3. Lwa chon phwong an cong nghé thi cong dao dat ho méng
- Pé tién hanh dao hd moéng, ta c6 thé chon mot trong 2 phuwong 4n cong nghé sau:

Phuwong an 1: ding may dao giu thuin

- Uu diém:

+ May dao gau thuan ¢ tay can ngan va xuc thuan nén dao rat khoé co thé dao dugc
nhirg hé dao sdu va rong véi dat tir cap I = IV;

+ Méy dao giu thuan thich hop dung dé d6 dat 1én xe chuyén di. Két hop véi xe
chuyén dét nén bd tri quan hé giira dung tich gau va dung tich thung xe hop 1y s& cho
nang suét cao, tranh roi vii lang phi.

+ Néu b6 tri khoang dao thich hop thi may dao gau thuin c6 ning suit cao nhét trong
cac loai may dao mot gau.

- Nhuoc diém:
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+ Khi dao dit may dao phai dimg dudi khoang dao dé thao tac, vi vy ma may dao
gau thudn chi lam viéc tét & nhitng hd dao khé rdo khong cd nude ngam;

+ Tén cong va chi phi lam duong cho may dao va phuong tién van chuyén 1én xudng
khoang dao.
Phuwong 4n 2: ding may dao giu nghich

- Uu diém:

+ M4y dao gau nghich ciing c6 tay can ngin nén dao rat khoé, co thé dao duoc dit
tir cip I+ IV.

+ Ciing nhu may dao gau thuan, may dao gau nghich thich hop dé dao va do dat Ién

xe chuyén di hodc d6 dong.

+ Mady c6 co cau gon nhe nén thich hop dé dao cac hd dao & nhitng noi chat hep, cac
hé dao c6 vach thang dtng, thich hop dé thi cong dao hd moéng cac cong trinh dan dung

va cong nghiép.

+ Do dung trén bo hd dao dé thi cong nén may co thé dao duoc cac hd dao co nude
va khong phai tén cong lam dudng Ién xudng khoang dao cho may va phuong tién van

chuyén.
- Nhuoc diém:

+ Khi dao dat may dao dimg trén bo hd dao dé thao tac, vi vy can quan tam dén
khoang cach tir mép may dén mép hd dao dé dam bao 6n dinh cho may.

+ Ning suit thdp hon ning suit may dao gau thuin co cung dung tich gau.

+ Chi thi cong c6 hi€u qua véi nhitng ho dao ndng va hep, véi cac hd dao rong va

sau thi khong hi¢u qua.

Can ¢t vao uu nhuoc diém ké trén cua ting loai may va dic diém cua hé moéng, nén
nha thau s& chon phuong 4n thi cong dao dit bang may dao giu nghich, khong nhiing
giai quyét dugc khdi lugng dat can thi cong ma con tiét kiém duoc thoi gian va chat
luong theo yéu cau.

2.3.1. Chon t6 hop may phuc vu cho thi cong

Chon phwong 4n di chuyén ciia may chi dao

Puong di cia may dio c6 anh hudng rat 1on trong viéc chon may thi cong, do dé cin cir
vao mit bang thi cong, ta dua ra phuong 4n di chuyén cua may dao nhu sau:

Chia dién tich hd dao ra thanh 2 khoang dao. Ban dau may dao gau nghich s& tién hanh

dao khoang 1 theo huéng nhu trén ban v& may s& dao dén cao trinh (-1.25). Sau khi dao
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xong khoang 1, may sé& di chuyén sang khoang 2 theo huéng nhu trén ban vé va tiép tuc
dao khoang 2.
B4 tri 2 khoang dao, chon méay dao gau nghich EO — 3322D, ¢6 céc thong sb sau:
e Dung tich giu: q; = 0,8 m>.
e Ban kinh dao 16n nhat Raso max1 = 7,5 m.
e Chiéu sau dao 1on nhit Haso max: = 4,4 m
e Chiéu cao d6 dat 16n nhét naé max1 = 5,715 m
e Trong luong may: Q = 16,5 tan
e Chu ky ky thuat tex = 16,5 giay.
Giai doan 2, chon may ddo gau nghich BB —4BG1TRP, c6 cic thong s sau:
e Dung tich gau: q1 = 0,5 m>.
e Ban kinh dao 16n nhat Raso max1 = 6,3 m.
e Chiéu sau dao 16n nhat Haso maxt = 5,5 m
e Chiéu cao do dat 16n nhat Has max1 = 6,3 m
e Trong lugng may: Q = 13 tén
e Chu ky k¥ thuat tex = 24,3 giay.

Tinh todn ndng suat ca ciia may dao:
Nang xuat cua may dao giai doan 1 dugc xac dinh theo cong thirc:

3600

ckl

NS = qudexEchaxktg

Trong do:
q: dung tich gau q1 = 0,8 m?
Ka: Hé s6 day gau. Chon K4 =0,9
Ks: Hé s toi xop cua dat. Chon Ks =1,17
Zca: S6 gio may lam viéc trong 1 ca, chon Zca = 8h
Kig: Hé s6 sir dung thoi gian. Keg = 0.8
Tex: chu ky dao thuc té, Tek = tek Ko Ko
+ tek - chu ky dao ky thuat khi goc quay ¢ = 90° tek1 = 16,5 gidy
+ Kyt : Hé s6 phu thude vao diéu kién d6 dat cua may:
Po xe : Kyt = 1,1.

D6 tai chd : Kyt = 1,0
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+Keo: HE s6 goc quay tay can, @ = 90° => Ko =1,0.
Khi d6 1én xe: Tex1 =16,5x 1,1 x 1,0 =18,15s
Khi d6 tai chd : Tek1 =16,5x 1,0 x 1,0 =16,5s

> Ning xuét ca ctia may dao :
-D6 1én xe : NSy, = 3600/18,15x 0,8 x 0,9 x 1/1,17 x 8 x 0,8 = 781,2 (m’/ca)

- D6 tai chd : NSpp, =3600/16,5x 0,8 x 0.9 x 1/1,17 x 8 x 0,8 = 859,3 (m’/ca)

> Thoi gian dao dét giai doan 1:
- Khdi lugng dat d6 1én xe = 1023 (m?)
- P06 tai chd = Thé tich ddo co gidi giai doan 1 - Khdi luong dat d6 lén xe
=1023 - 1023=0 (m°)
1023

=> Thoi gian dao dat = —a1s 131 (ca)

2.3.2. Tinh toan phuc vu thi cong dao dat
Tinh toan so 6 t6 van chuyén phuc vu cong tac dao dat giai doan 1:
- Chon 6t0 van chuyén phuc vu cong tac dao dat:
- Chon 6 6 tai tr 36 MANTGA c6 céc thong sd nhu sau:
- Tai trong: 10.3T
- Dong co: D2066 LF06
- Dung tich thung: 17 m?

- Kich thudc xe: 8020 x 2500 x 3560

= Ao oA 2 s A A 3600
- Néng suat van chuyén ciia 6 t0 : NSxe 1y thuyer = 7 — X 9 X Kv x 1 (m’/h)
ck Kp

Trong do:
K,: hé s6 dﬁy thung, chon K, = 1.1
K,: hé s6 toi x6p cua dat, chon K, =1.17
q: dung tich cta thung xe (m?®)
Tek: chu ki 1am viéc cua xe (s): Tek =t +t2 +t3+ ty

ty : thoi gian cho xtic dat day thung
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t, : thoi gian di dén vi tri d6
ts : thoi gian do dat
ts : thoi gian quay lai vi tri ban dau

Gia dinh quing duong xe chay dén bai do dat 1a S =2km, véan tc trung binh cia
xe 12 40 km/h:

16

t, =22 x18.7=434s
0.72

t2=42—0 x 3600 = 180 s

t;=180s
t,=180s
—> Tk =434+ 180 x 3 =974 s

=> Ning suit clia xe van chuyén:
3600 1 3
NSye 1y thuyst = 974 x17x1,1x 117 = 59,07m>/h
- Nang suat thuc té cia may dao duoc xéac dinh theo cong thirc:
NSy thuc té — Zx NS rx th (m3/ca)

Trong do:

Z: s6 gio trong 1 ca, Z = 8h

Kie: hé s6 sir dung thoi gian, chon Kig = 0,85

=> Nang suat thyuc té: NStr = 8 x 59,07 x 0,85 = 401,7 (m*/ca)
Phéi hop giira xe va may giai doan 1:

- Lua chon sb xe phuc vu thi cong cong tac dét. Sao cho sb xe nay vura da dé dam
bao cong tac thi cong dat. Va tuan thi 2 nguyén tic:
+ Tong ning suit cta xe phuc vu cho 1 may dao phai 1on hon ning suit may
dao dé dam bao may vira dao xong 1a c6 xe ngay.
+ S6 xe phai dam bao may 1am viéc lién tuc va may khong chd xe. 2 nguyén tic

trén tuong duong:

NStT 781,2
N, = = =1,94 xe
NSxe thuc té 4017
t2+t3+t 180 x 3
N2 2 4 == = 1,24 Xe
t1 434

=>N =max {Nj, N} = 1,94 xe.
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Chon 02 xe.

Ning suit ciia may dao giai doan 2 (cote -1,25m dén 4,95m) dwge xac dinh theo
cong thirc:
3600

1
NSty = T x q2 x Ky4 xK_stcantg
ck2

Trong do:
q: Dung tich gau q2 = 0,5 m?
Ka: Hé s6 ddy gau. Chon Ka=0.9
Ks: Heé s6 toi xOp ciia dat. Chon Ks =1,17
Zca: S6 gio may lam viéc trong 1 ca, chon Zca = 8h
Kig: Hé s6 sir dung thoi gian. Kig = 0,8
Tex: chu ky dao thuc té, Top = tery X Kpp X Ko
+ tex: Chu ky dao ky thuat khi goc quay ¢ = 90° t, = 24,3 gidy
+ Kyp: Hé s6 phu thudc vao diéu kién do dat ciia may:
Do xe: Ky, = 1,1.
D6 tai chd: K, = 1,0
+ Ko: Hé s6 goc quay tay can, ¢ = 90" = Ko =1,0.
Khi d6 1én xe: Ty, =24,3x 1,1 x 1,0=26,73 s
Khi d6 tai chd: Toe, =24,3 x 1,0 x 1,0 =24.3s

» Nang xuat ca cua may dao :

2 1A ) _ 3600 1 . 3
-bo lén xe : NSr, 2673 X 0,8 X 0,9 x v X 8% 0,8 =331,5(m"/ca)
X g% 3600 1 _ 3
- Do tai cho : NSy =T X 0,8 X 0,9 x T x 8% 0,8 =364,67(m"/ca)

Thoi gian dao dit giai doan 2 (chon 2 xe):
- Khéi luong dat @6 tai chd 1én xe = 3110 (m?)

- D6 tai chd = 3110 (m?)
3110

=> Thoi gian d6 dat 1én xe dao dat = 1, = 398 (ca)
ST G SR PR 3110
=> Thoi gian do dat tai cho dao dat = = 4,2 (ca)
364,67x2

Thoi gian ddo dat giai doan 2 1a max {Ién xe, ddo dat} = 4,2 ngay.
Tinh toan s6 6 t6 van chuyén phuc vu cong tic dao dit giai doan 1:

Chon 6t6 van chuyén phuc vu cong tac dao dat:
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Chon 6 t6 tai tw dd MANTGA c6 cac thong s6 nhu sau:
e Taitrong: 10.3T
e DoOng co: D2066 LF06
e Dung tich thung: 17 m?
e Kich thudc xe: 8020 x 2500 x 3560

- L LA 3600
- Nang suat van chuyén ctia 6 t6 : NSxe |y thuyee = T XqXx Ko x L (m*/h)
ck Kp

Trong do:

Kv: hé s6 day thung, chon Kv = 1.1

Kp: hé s6 toi xop cua dat, chon Kp=1.17

q: dung tich cua thung xe (m?)

Tek: chu ki 1am viéc ctia xe (s): Tek =t +tz + U3+ ty

t1: thoi gian cho xuc dat day thung

t2: thoi gian di dén vi tri d6

ts: thoi gian d6 dat

ty: thoi gian quay lai vi tri ban dau

Gia dinh quing duong xe chay dén bai d6 dat 1a S=2km, van toc trung binh cia
xe la 40 km/h:

t; == x18.7 =434
t; == x3600=180s
t;=180s
t,=180s
=> Tk =434+ 180 x 3=974 s
=> Ning suét ciia xe van chuyén:

=2 % 17 X 1,1 X = = 59,07 (m*/h)

NSxe 1y thuyee =, X
- Nang suét thuc té ciia may dao duoc xac dinh theo cong thirc:
NSye thucte = Z X NSpp X Kig (m3/ca)
Trong do:
Z: 56 gio trong 1 ca, Z = 8h

K¢g: hé s0 str dung thoi gian, chon Kz = 0.85

=> Ning suit thyc té: NStr = 8 x 59,07 x 0,85 = 401,7 (m?/ca)

Phéi hop giira xe va may giai doan 1:
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- Lya chon s6 xe phuc vu thi cong cong tac dat. Sao cho sb xe nay vira du dé dam
bao cong tac thi cong dat. Va tuan thu 2 nguyén tic:
+ Tong ning suit cua xe phuc vu cho 1 may dao phai 1on hon ning suit may
dao dé dam bao may vira dao xong 1a c6 xe ngay.
+ S6 xe phai dam bao may lam viée lién tuc va may khong chd xe. 2 nguyén tic

trén tuong duong:

NS 781,2
N, > T = = 1,94 xe

NSyxe thuc té 4017
t2+t3+t4 180x3

N, > = =124 xe
ty 434

=>N =max {N], N2} = 1.94 xe. Chon 02 xe.

2.3.3. So @6 di chuyén may dao
Nhu trén da trinh bay, ta chon phuong 4n dao doc d6 bén. Pic diém:
- C6 hai khoang dao.
- May dao do dét 1én xe van chuyén ding bén canh xe.
Str dung may dao gau nghich EO — 3322D va may dao gau nghich BB-4BG1TRP
di chuyén theo so d6 may. May dao 1ui doc theo khoang dao. Khoang cach giita truc

dimg cua may dao dén mép cia ho dao toi thicu la 2m.

Vay khi di chuyén may phai cach hé dao it nhat 2m dé dam bao an toan. May dao
lan luot cac khoang dao. Khi stra mong bang thu cong chu y 1a phai dao dé tao ranh
thu nude va hd thu nude & mdi mong nham dé phong khi thi cong gdp mua can phai
bom nude hd mong. Bong thoi trude khi thi cong bé tong 16t méng can nghiém thu day

mong cho chinh xéc.

Vén dé an toan thi cong dét ciing can phai hét strc chit chd. Cong nhan lam viéc phai
dugc trang bi ddy di bao ho lao dong, 1én xuéng hd mong phai lam thang 1én xudng,

khi troi mua bao phai nglmg ngay viéc thi cong dé tranh sat 1 dat.
Tiép tuc dao dat thii cong (stra sang hd moéng va dao méng thang may)

— Khébi luong dao dit thi cong 1a Vie = 47,3 (m3). Theo thong tu 12 chon cong tac
c6 ma hiéu AB.11311: Dao moéng cot, try, hé kiém tra béng thu cong, rong <Im, sau
<Im - Cap dat L.

— S6 nhan cong = 47,3%0,56 = 23,7 (cong)

Chon 12 nguoi thi cong trong 2 ngay.

Tong thoi giant hi cong dao dat 1a

T =Tgda1 + Teaz + Teaz =1,31 +4,2 + 2 ="7,51 (ca)

Vay thi cong dao dat dién ra trong vong 8 ngay.
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2.4. Cong tac bé tong cot thép mong

D6 bé tong | Lap dat cot Lap dat van Do BT va Thao d&
16t J theép khuon dudng ho van khuon

Hinh 2. 11 Trinh ty thi cong bé tong c6t thép méng

Theo quy trinh thi céng va cac yéu cau ki thuit, ta thi cong cong tac bé tong cot
thép phan ngam theo qua trinh tuan tu:
- D6 bé tong 16t méng
- Lap cbt thép mong.
- Lip van khudn dai mong (dén cote day dam).
- D6 bé tong dai mong (dén cote day san).
-Thao van khuon dai mong..
2.4.1. Cong tac bé tong lot
Khi thi cong dao dét t6i coste thiét ké thi tién hanh stra hd méng va dam chit day
mong sau d6 tién hanh thi cong bé tong 16t. Bé tong 16t dugce d6 thuong phair, thi cong
dao stra hd mong toi dau tién hanh thi cong bé tong 16t t6i do.
2.4.2. Cong tac lip dung cot thép

Sau khi d6 bé tong 16t xong thi tién hanh cong tac san xuat lip dat cdt thép, lip
dung van khuon va bé tong mong.

Toan bo cong viée gia cong cat va udn thép sé& duoc tién hanh tai khu vuc gia cong
cdt thép. Cong viée gia cong cdt thép duogc tién hanh tir khi chuan bi xong matbang thi
cong va ching t6i s& trinh Tu vAn giam sat nghiém thu trudc khi dua vao lap
dat.

Céc cong viée gia cong va lap dung cdt thép nhu ban kinh udn, chiéu day doan
ndi ¢t thép, do dai 16p bao vé v.v... déu duoc tuan tha theo ding céc tiéu chuan Viét
Nam, ban v& thiét ké. Tién hanh thi cong tir thip dén cao, tir dudi 1én trén, san xuét
nhitng con ké bé tong dé dam bao ding chiéu day 16p bao vé cdt thép cho timg loai ciu
kién theo thiét ké quy dinh.

2.4.3. Cong tac lip duwng van khudén méng

Yéu cau clia cong tac gia cong va lip dung van khuon:

- Cong tac cbt pha va da gido dam bao duogc thiét ké va thi cong dung vi tri cia két
cAu, dung kich thudc hinh hoc ctia két cAu, dam bao do cung, do on dinh, d& lép dung
va d& thao d&, dong thoi khong can tré dén cac cong tac 1ap dit cbt thép va d6, dim bé
tong, dam bao do kin khit, khong bi phinh, xé xich va mét nudc xi ming trong qué trinh

d6 va dam bé tong. Hé thong chdng giir duoc gia cb virng chic.
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- Pam bao chiéu day 16p bao vé thép bang cc con ké bé tong giira thép chiu lyc va
thanh ct pha.

- C6t pha dugc ghép kin khit sao cho qué trinh d6 va ddm bé tong, nudc xi ming
khong bi chay mét ra ngoai két cau va bao vé dugc bé tong khi méi dd. Trude khi lip
cot thép 1én cdt pha can kiém tra d6 kin cua cac khe cbt pha. Néu con hé it dugc nhét
bang gidy ngdm nudc hoic bang dam gd cho that kin.

- C6t pha va da giao duoc gia cong, lap dung dung vi tri trong thiét ké, hinh dang
theo thiét ké, kich thuéc dam bao trong pham vi dung sai. Kiém tra sy dung vi tri cin
ctr vao hé mébc do dac nam ngoai cong trinh ma dan tGi vi tri cong trinh hodc dung bién
phap dan xuat tir chinh cong trinh dam bao chinh x4c vi tri ma khong mac sai luy ké.
2.5. Cong tac van khuén mong

% Yéu ciu cua cong tac gia cong va lap dung van khuén:

— (Cong tac cbt pha va da gido dam bao duoc thiét ké va thi cong diing vi tri ciia két
cau, duang kich thudc hinh hoc ctuia két cAu, dam bao do cung, do on dinh, d& lép dung
va dé thao d&, dong thoi khong can tré dén cac cong tac lap dat cot thép va do, dam bé
tong, dam bao do kin khit, khong bi phinh, xé xich va mét nudc xi mang trong qué trinh
d6 va dam bé tong. Hé thong chdng giir duoc gia cb viing chic.

— Pam bao chiéu day 16p bao vé thép bang cac con ké bé tong giira thép chiu luc
va thanh c6t pha.

— Vén khudn dam bao an toan theo tiéu chuan TCXD 269-2004.

— Trudc khi tién hanh 1ap dung cdt pha, chiing toi s& trinh Chu dau tu chung loai
cot pha st dung va vach ra trinh tu dyng lap ciing nhu trinh tu thao dd.

— C6t pha duoc ghép kin khit sao cho qua trinh d6 va ddm bé tong, nudc xi ming
khong bi chay mat ra ngoai két cau va bao vé dugc bé tong khi méi d6. Trude khi lap
cot thép 1én ¢t pha can kiém tra d6 kin cua cac khe c6t pha. Néu con hé it dugc nhét
bang gidy ngdm nudc hodc bang dim gd cho that kin.

— (C6t pha va da gido duoc gia cong, lip dung ding vi tri trong thiét ké, hinh dang
theo thiét ké, kich thuéc dam bao trong pham vi dung sai. Kiém tra sy dung vi tri cin
ctr vao hé mdc do dac nam ngoai cong trinh ma dan tdi vi tri cong trinh hodc dung bién
phap dan xuét tir chinh cong trinh dam bao chinh x4c vi tri ma khong mic sai luy ké.

— Qua trinh kiém tra cong tac cbt pha gdm cac budc sau:

+ Kiém tra gia cong chi tiét cac tAm cSp pha thanh phan tao nén két cau;
+ Kiém tra viéc lap dung khuon thép cdt pha;
+ Kiém tra kha ning chdng da.

< Lua chon van khuon:
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— Van khudn c6 nhiéu loai: van khuon go, van khudn bé tong, van khudn kim loai,

van khuon nhya .... D€ thuan lgi cho cong tac san xuat va lap dung van khuon. Nha thau

chon van khuon Phu phim cho cong tac thi cong van khudén mong.

comr

TOGETHER, BULDING THE BEST

Film Faced Plywood

Items Value

1250 x 2500 mm;

Size 1220 x 2440 mm;
1200 x 1800 mm;
Thickness 18mm or as required
0, o
Wood core 100 /o A grade: Eucalyptus or
Tropical Hardwood
Glue WBP - Phenolic
Film 130gsm, Brown color,
Dongwha / Dynea brand
Density = 600 kg/CBM
EN 310 - 314 - 315
Standard | \STM D2395 - D4442
Production |5 400 m* / month
capacity
No. Property Value Test Method Result e sfandard
requirement
1 Toleranzes for Length and Width =3.5mm In house =2.0 mm =3.5mm
z Toleranzes for Thickness +(.7/-0.9 mm EN 315 =0.5mm +0.7/-0.9 mm
3 Moisturs Content * <12% ASTM D4442 10.4 % (10=2)%
4 Density * > 500 Kg/m? ASTM D2395 22 Kg/m®
s Bonding Strength ** > 2.0 N/mm? EN 314 2.5 N/mm?
Longitudinal > 5500 N/mm? 7630 N/mm?
€ Elastic Modulus ** EN 310
Latitudinal > 5500 N/mm? 4§00 N/mm?
Longitudinal > 26 N/mm? 63.7 N/mm?
7 Bending Strength ** EN 310
Latitudinal > 18 N/mm? 45.3 N/mm?
* Tested by: SGS ** Tested by: A TUVRheinland”

Precisely Right.

Hinh 2. 12 Thong s6 van khudn pha phim
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THEP HOP
Tiéu chuan ASTM, BS, KS, TCVN
Do day 61\9 0.7 -4.0mm
Kinh thwéc miéng 6ng 10 - 120mm
DOIDON VI »
BANG QUY CHUAN TRONG LUONG ONG THEP VUONG - CHU NHAT Pon vitinh: Kgicay 6m
Chiéu day éng (mm) 1.1 12 14 1.5 1.8 20 23 25 28 3.0 3.2 35 3.8 4.0
Kich thwérc (mm)
60 x 60 12.16 13.24 15.38 16.45 19.61 21.70 24 80 26.85 29.88 31.88 33.86 37.77
40 x 80 12.16 13.24 15.38 16.45 19.61 2170 2480 2685 2988 318 338 3777
45 x 90 14.93 17.36 18.57 22.16 2453 28.05 30.38 3384 36.12 38.38 4271
40 x 100 18.02 49.27 23.01 25.47 29.14 31.56 35.15 37.53 39.89 43.39 48.00 50.40
90 x 90 24.93 29.79 33.01 37.80 40.98 45.70 48.83 51.94 56.58 61.17 64.21
60 x 120 24.93 29.79 33.01 37.80 40.98 45.70 48.83 51.94 56.58 61.17 64.21
100 x 100 33.18 36.78 4214 4569 50.98 54.49 57.97 63.17 68.33 71.74
Dung sai cho phép vé mat cét +/-1%

Dung sai cho phép vé trong luong +/- 8%
Hinh 2. 13 Xa gb thép hop cong ty Nam Viét

Y7

% Thiét ké vin khuén méng dién hinh
— Chon méng PC-03 lam mong dién hinh, kich thudc 3600x1600x1600 (mm), dam
mong chiém chd co kich thude 700x1600mm va 400x1600mm
— Nhu vay, phan dai mong D3 ta sir dung:
+ Theo phuong canh A (3600mm): 2 tim VK phu phim 1450x650x18 (mm)
+ Theo phuong canh B (1600mm): 2 tam VK phu phim 600x650x18 (mm)
— Tém van khudn 1450x650x25(mm) lam viéc nhu 1 dam lién tuc, chiu tai phan

bd deéu, co cac goi tua la cac swon dung dat cach nhau khoang 1.

Hinh 2. 14 So d6 tinh van khudn mong
— Tai trong tac dung: Trong qué trinh thi cong sir dung bién phap dam rung va d6
bé tong truc tiép tir may bom bé tong, ta co:

— Tinh tai: Ap luc ngang cua bé tong:
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+ Theo TCVN 4453-1995, véi chiéu cao d6 bé tong 1a 1300 > 500 (mm) ap luc
16n nhét tai ddy mong 13: P; = ypr. himar = 2500%0,5= 1250 (daN/m?)
— Hoat tai ngang:
+ Ap lyc do chin dong, hoat tai do dam rung gay ra:
+ Dung dam dui N116 c6 cac thong sb k¥ thuat:
e Ning suit :4m’/h
e Chiéu sdu ddm :h=50cm
e Ban kinh tadc dung : R = 75cm
= Paim = yp.ha = 2500%0,5 = 1250 kg/m?
+ Tai trong chan dong khi d6 bé tong gay ra: P; = 400 (daN/m?)
Tai trong tiéu chuan: q..= P1.b =1250 x.1,45 = 812,5 (daN/m)
= Tai trong tinh todn trén 1m dai van khuon:
® gy= [Pr.ni+max(P2 P3).nz2].b
= [1250.1,3+max(400;1250).1,3].0,65 = 2112,5 (daN/m)
e (v6in: hé sb vuot tai — tra bang A.3 — TCVN 4453-95)
% Tinh khodng cdch cdc xa go l6p 1 (Lxg1):
— Céc dac trung hinh hoc cua van khuon:
+ Momen qudan tinh
__bh® 145183

o | =—= = 31,59 cm*
12 12
+ Momen khéng uén
2 2
o W =2 =18 _ 359 om3

6 6
— Theo diéu kién cuong do:

2
— Mmax qtt lcc <n. R

O-max
) 100,

,X

8.R 8.180.35,1
= Lygl < [— =48,91 cm
qrt 2112,5.10~ 2112,5.10~2

+ Véi R=180(daN/cm?) la curong dé cho phép ciia van khudn gé nhan tao.

— Theo diéu kién do V6ng: Jonas < [f ]

1
o fmax- Geel? < — (P0i véi cdu kién bi che khudt)
128" E.Jy

o Lxg] 3|128.E.] 3\/128 .5,5.104.31, 29 =354 (cm)
\/ 250.q¢c 250.1250.10~
+ Vi E = 55000 (daN/cm?) la modun dan héi ciia gé nhan tao.
= Vay chon khoang cach suon ngang / = 32,5 (cm).

Y

% Tinh khodng cdch cdc xa go l6p 2 ():
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— Xem xa g6 16p 1 1a mot dam lién tuc duoc tua 1én géi tua la cac xa gé lop 2 dat
niam ngang. Kiém tra kha ning lam viéc cua xa gd 16p 1 chinh 14 tinh toan khoang cach
1am viéc giita cac xa go 1op 2.

— Tai trong tiéu chuan:

® (ics= P1.lxg = 1250x0,325 = 406,25 (daN/m)
— Tai trong tinh toan:
® (its = [P1.n1+max(P2;P3).n2].lxe
=[1250.1,34+ max(400;1250).1,3]1.0,35= 686,56 (daN/m)

— Sudn dung 1am viéc nhu dam lién tyc, chiu tai phan bd déu, gbi tua 13 xa gob 16p

2. nhip I

Hinh 2. 15 So db tinh suon dimg

— Chon thanh thép hop c6 kich thudc 50x50x2(mm) 1am xa gb 16p 1, ta cé:
B.H®—b.h® 5.5%—4,6.4,63

]x :]y = 12 = 12 == 14,77 (Cm4)
2] 1477 %2 ;
VV)C:Wy:F:T: 5,908(cm )
—  Theo diéu kién cuong do:
2
o — Mmax — qtt'lcc S ”ZR

X

8.Ry.W 8.2100.5,908
Ly < [—2— - =120,241 cm
qet 686,56.1072

max W 8 _VVX

— Theo diéu kién d6 véng:

3[128.E. _ 3(128.2,1.106.14,77
= Lxgi < =152,2829 (cm)
400.G¢c 400.686,56.10~ 400.686,56.10~2

= Vay chon khoang cach giita cic thanh xa gd 16p 2 13 120,25cm. Nhung vi méng

dai 1,45m nén bd tri khoang cach 72,5 cm.
2.6. Cong tac do bé tong méng
Lua chon bién phap db bé tong:
- Do khéi luong bé tong moéng tuwong ddi 1on nén sir dung vita bétong thuong

pham, van chuyén bang xe chuyén dung t6i cong truong va dé bang may bom.
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- Dam mong khong cung cao trinh day va khéng cung chiéu cao v6i khdi mong
nén ta tién hanh thi cong BTCT didm méng, san Ham sau khi thi cong BTCT méng.
Bé tong moéng st dung bé tong thuong phdm cé phu gia chéng thAm trong bé
tong va d6 bang bom bé tong v6i mac theo hd so thiét ké. Trudce khi d6 bé tong, ching
t61 s& cung cip cho Chu dau tu cac théng tin nhu:

- Cudng d6 nén mau theo yéu cau.

- D6 sut bé tong.

- Thoi gian bit dau dong ran va thoi gian két thuc ninh két.

- Thanh phan cét licu.

- Thong s6 ciia xi ming nhu: ching loai, mac, phu gia, thoi han cat gitt, ham
luong tdi da va toi thiéu, mau sic.

- Céc yéu cau vé nude va ty 1é nude/xi ming tdi da.

- Chtrng chi thi nghiém vat liéu, ching chi cta vat li¢u st dung.

Trude khi d6 bé tong, mong duogc vé€ sinh, tudi nudc, chuan bi mat br:ing, dung
cu va trang thiét bi day du. Sau khi duoc K sur giam sat nghiém thu phan cdp pha, cot
thép mai tién hanh cong tac do bé tong.

Thuong xuyén thr mau bétong tai hién trudng bang phuong phap do do sut cua
vita (bang 6ng thir hinh con).

Truéce khi db bé tong tiép, mat tiép xuc dugc duc nham va tudi xi mang dé dam
bao cho lién két tot tai chd ndi. Bé tong d6 xong dugc bao dudng thudng xuyén.

Bién phép t6 chirc qua trinh d6 bé tong moéng:

Duya vao mit bang cong trinh va khdi luong bé téng, van khuén, cot thép ta chia
mit bang thi cong 1am 3 phan doan, mit bing phan doan méng duwoc thé hién trong

ban v¢ thi cong mong.
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CHUONG 3: THIET KE BIEN PHAP THI CONG PHAN THAN
3.1. Thiét ké van khuén phin than
3.1.1. Thiét ké van khuén cot
Thiét ké van khudn cho cot dién hinh
Chon c6t C5 ( Truc 5 — B) ciia tang 3 1a c6t dién hinh, c6 tiét dién 700x700 (mm)
dé thiét ké van khuon.
Chiéu cao cua C5:
heot = hidng — hdgam = 3200 — 500 - 50 = 2650 mm = 2,65 m.
Chon van khuon:
- 4 thm van khuon kich thuéc 2500x700x18
- 4 tAm van khuon kich thuéc 150x700x18
Sor do lam viée cia van khudn cét
Xem céac van khudn cot lam viée nhu 1 dam lién tuc, chiu tai phan bd déu, c6 cac
g6i tya 1a cac swon dimg dat cach nhau khoang /.
Tai trong tdac dung
Trong qua trinh thi cong stir dung bién phap dim rung va d6 bé tong truc tiép tir
may bom bé tong, ta co:
Tinh tdi: Ap luc ngang cta bé tong:
Theo TCVN 4453-1995, véi chiéu cao mdi dot dd bé tong 1a 750 (mm) bang chiéu dai
ctia chay dam Rq= 750 (mm), ap luc 16n nhat tai day cot la:
P = ppe.hmax = 2500x0,75= 1875 (daN/m?)
Hoat tai:
- Theo TCVN 4453-1995, tai trong do dam rung gy ra bang 200 daN/m2. Nén P, = 200
daN /m2.
- Tai trong d6: v6i phuong phap d6 bétong truc tiép tir voi phun bé tong ap luc do chan
dong phat sinh khi d6 bé tong tac dung 1én tim van khudn bang 400 daN/m2.
Nén P3 =400 daN /m2.
Tai trong tiéu chuan: q.= P1.b = 1875x0,7 = 1312,5 (daN/m)
Téi trong tinh toan:
qit= [P1.n1+max(P2;P3).n2].b
=[1875x1,3+max(200;400)x1,3]x0,7 = 2070,5 (daN/m)
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Tinh toan khoang cach giita cac swon dung (lsq)

I . ; ; : §
X

A

el
I
IR

Hinh 2. 16 Tinh khoang cach suon ding

Céc dac trung hinh hoc cua van khuon:

Jx

- Theo diéu kién cudng do:

_250x1,83 250x1,82

=121,5(cm*) ; W, = = 135,0(cm?)

Mmax
g

W, et lsdz
X

8.,

max

8.Wxn.R 8.135.180
=>4 5\/ = \/ =96,9 cm

qtt 2070,25.10~2
Véi R=180(daN/cm?) 1a cudng d6 cho phép cua van khudn gd nhan tao.
- Theo diéu kién d6 vong:
1 qeelsg lsa

fmax=ﬁ. £, <[fl=

_ 3 ,185.E. 3 ,185.5500.121,5 _

=>lsa < 400.gtc A 400.1312.10~2 38,01 cm

Vé6i E = 55000 (daN/cm?) 1a modun dan hoi cta gb nhan tao.
Vay bd tri cac swon dimg véi khoang cach Ly = 35 (cm).

Tinh toan khoang cach giita cac gong cot (lgc)

- Xem sudn ding 1a mot dam lién tuc duoc tya 1én gbi tua 1a cac gong cot dat nam ngang.
Kiém tra kha nang lam viéc ciia swon dung chinh 13 tinh toan khoang cach lam viéc giira
cac gong cot.
- Téi trong tiéu chuan:

Q1 = P1.lsa = 1875.0,35 = 656,25 (daN/m)
- Tai trong tinh toan:

qut = [P1.n1+max(P2;P3).n2].lsa

=[1875.1,3+max(200;400).1,3].0,35=1035,125 (daN/m)

Suon ding 1am viéc nhu dam lién tuc, chiu tai phan bd déu, gbi tua 1a gong cot, nhip /
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Hinh 2. 17 Tinh khoang cach gong cot

- Chon thanh thép hop c6 kich thudc 50x50x1,8(mm) lam sudn dung, ta co:

B.H®—b.h® 6.6%—5,64.5,643 4
]x =]y — 12 = 12 = 13,46(Cm )
2] 13,46 X 2
W, =W, = = e - 4,49 (cm?)

- Theo diéu kién cuong do:

_ Mmax __ Qtt-lgcz _ 2
o= = < n.[R] = 2100 (danN /cm?)

10.Wx.n.R 10.4,49.2100
=>1y, S\/ = \/ =95,45cm

qtt 1035,125.1072

- Theo diéu kién do vong:
1 qielg” 4 lye
f= 128" EJ, =lfl=

_ 3’128E] 128.2,1.106.13,46
= l ¢= 400.qtc \/400 656,25.10~2 =11115cm

Vay chon khoang céach gitra cac gong cot 1a lge = 70 cm.
3.1.2. Thiét ké van khudn dim

Chon dam (ting 3) c6 kich thuéc 700x500 mm 1am dim dién hinh tinh toan.

Van khuén day dam

Vé6i chiéu dai day dam 1a Ls = 13900 (mm) bd tri 4 tdm van khudn
2500x700x18(mm), 1 tdm van khuén 2000x400x18(mm) va 1 tdm van khuon

1900x400x18(mm).

So do lam viéc

- Xem céac van khudn ddy dam chinh lam viéc nhu dam lién tuc ké 1€n gbi tya la cac

xuong doc bo tri suot chiéu dai dam. Khoang cach gitra cac xuong doc /v dugc xac dinh

theo di€u kién cuong do va dicu kién bién dang ctia van khudn.

- Cac xuong doc nhu dam lién tuc ké 1én cac goi tua la cdc xuong ngang, chiu tai

trong tir van thanh san truyén ra. Khoang cach gitra cac xuong ngang /., dugc xac dinh

theo di€u kién cuong do va dieu kién bién dang ctia xuong doc.
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- Cac xuong ngang ké 1én cot chdng dé truyén tai trong xudng dudi.

Tai trong tac dung

Trong qué trinh thi céng str dung bién phap dam rung va db bé téng tryuc tiép tir may

bom bé tong, ta co:
- Tinh tai:
+ Tai trong ban than két ciu (bé tong va cdt thép):
qi =(yvt + Yer).hae = (2500 + 100).0,5= 1430 (daN/m?)
+ Tai trong ban than van khuodn:
q2= yw.hvk = 610.0,018 = 10,98 (daN/m?)
- Hoat tai:
+ Hoat tai do ngudi va thiét bi thi cong: q3 = 250 (daN/m?)
+ Hoat tai do dam rung gy ra: 4= 200 (daN/m?)
+ Hoat tai chan dong khi do bé tong sinh ra: qs = 400 (daN/m?)

Tinh toan khoang cach xwong doc (Ixd)

A
T T T TPy

yaN o
+ ]

1

—M=q.1%/8
Hinh 2. 18 Tinh xuong doc
- Bac trung hinh hoc cua tAm van khuon:
Iy = 121,5(cm*); W, =

- Téi trong tac dung 1én mot don vi chi€u dai van khuon:

250%1,82

_ 250x1,83

= 135,0(cm®);

+ Tai trong tiéu chuan:
qee= (q1+q2).b = (1430+10,98).2,5 = 3602,45 (daN/m)
+ Tai trong tinh toan:
qie= [qi.m1+ q2.n2+ q3.n3+max(qs;qs).ns].b
=[1430.1,2+10,98.1,1+250.1,3+400.1,3].2,5 = 6432,695 (daN/m)

- Theo diéu kién cuong do:

_ Mmax _ Qtt-lyzcd _ 2
o =—=="*<n[R] =180 (daN/cm?)

Wy 8.Wy
8.Wx.n.R 8.135.180
=4 < = — = 54,97 (cm)
qtt 6432,695.1072

Véi R =180(daN/cm?) 1a cudng dd cho phép cta van khudn gb.

- Theo diéu kién do vong:
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5 th xd [f]
384 E.J, 400

3| 384.E.] 3| 384.55000.121,5
=>lxd§\/ =\/ =35,9cm

fmax -

5.400.qtc 5.400.3602,45.102

Vé6i E = 55000 (daN/cm?) 1a modun dan héi cua gd.

Viy bb tri 3 xwong doc voi khoang cach L= 35 (cm) 1a dam bao chiu luc va do vong

cua van khuon.

Tinh toan khoang cach xwong ngang (lxn)

Hinh 2. 19 Tinh khodng cach xuong ngang

- Chon xuong doc 1a thép hop 50x50x1,8(mm) c6 cac thong so:
qxd=15/6 =2,5 (daN/m) (trong luong mot don vi chiéu dai xa go)
B.H® —b.h® 5.5 —4,64.4,643

Jx =]y = 12 = 12 = 13,46(cm4)
2] 13,46 x 2 3
Vl/x:Wy:?:T:6!73(cm )

- Tai trong tac dung 1én mot don vi chiéu dai xuong doc:

+ Tai trong tiéu chuan:

Qiet = (q1 +q2) Ixd Tqxe
= (1430+10,98).0,35+2,5 = 506,896 (daN/m)

+ Tai trong tinh toan:

Q1 = [qi.n1 + q2.n2 + gs.n3+tmax(qa;qs).n4).Ixd +qxg.Nxg
= [1430.1,2+10,98.1,1+350.1,3+max(400;200).1,3].0,35+2,5.1,1
= 949,37 (daN/m)

- Theo diéu kién cuong do:

_ Mpmax _ Qtt-l;;zcd _ 2
o =" ="x<p [R] =2100 (daN/cm?)

Wy 10.Wy
10.Wx.n.R 10.6,73.2100

=l < = = 122,28 cm
qttl 949,37.1072

V6i R=2100(daN/cm?) 1a cudng d cho phép cua thép.

- Theo diéu kién d6 vong:
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L.qtcl'l;n S [f] — lxn
128" E.J, 400

128E) _ 3[1282,1.106.13,46

=], < 3’ / — \/ —=1213cm
400.qtc 400.506,896.10~2

V6i E =2,1.10% (daN/cm?) 1a modun dan hdi cta thép.

Vay bd tri cac xuong ngang véi khoang cach L, = 120 cm 1a dam bao chiu lyc va do

fmax =

vong cua xa go.

Tinh toan khoang cach cot chong (lc)
- Xem xuong ngang la mdt dam lién tuc duoc tua 1én géi tua 1a cac cot chéng. Xuong
nay chiu cac tai trong tip trung tir xwong doc truyén xudng lai vi tri giao nhau ctia xwong
ngang va xuong doc.

- Chon xuong ngang 13 thép hop 50x100x1,8(mm) 1am xa gb 16p 2.

- Trong lugng don vi cua thép hop 1a 24,72(kg)/1 cay 6m

—>Trong lugng ban than ciia mot don vi chiéu dai xa gé: qQxn=24,72/6 = 4,12(daN/m)

- Xa g6 thép hop 50x100x1,8(mm), c6 cac ddc trung hinh hoc:

B B.H3® —b.h3 _ 5.10% — 4,64.9,643

=]y = 12 7 = 70,27 (cm*)
2] 70,27 x 2
W,=W, = w10 - 14,05 (cm?®)
- Bé don gian viéc tinh toan, ta tién hanh quy doi cac tai trong tap trung thanh tai trong
phan b déu.
20 X qyg Xl
Ly Lyn
Trong do:
+n : S6 vi tri ¢6 thanh phén tai trong tap trung
+qed  : Tai trong phan b déu tac dung 1én xwong ngang
+ ln : Khoang céch gilta cac xuong ngang

+ Ly : Chiéu dai xwong ngang

- Tai trong tiéu chuan:

Qrep = “HAIN 4 g, = 20B0LE 4 412 = 2447,8675 (daN/m)

Tai trong tinh toan:

Quey = "R 4 g omy = 22200020 4 412,11 = 4581,22 (daN/m)
xg2 ’

- Theo diéu kién cuong do:

_ Mmax _ Qtt-lyzcd _ 2
o= = < n.[R] = 2100 (daN/cm?)
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qtt2 4581,22.1072

8.Wx.n.R 8.14,05.2100
=1, g\/ = \/— =71,77 cm

Véi R=2100(daN/cm?) 1a cudng dod cho phép cua thép.

- Theo diéu kién do vong:

fmax =

6
< 384.E.] 3\/ 384.2,1.106.70,27 = 104,87 cm
\I 5.400.qtc2 5.400.2447,8675.10~
V6i E =2,1.10° (daN/cm?) 1a modun dan hdi cua thép.

Vay b tri cac cot chong v6i khoang cach L. = 40 (cm) la dam bdo chiu lyc va do vong

clia xwong ngang va xwong doc, dong thoi giit tinh on dinh cho hé chdng.

Vén khuon thanh dam

- Chiéu cao thanh dam khong ké chiéu day san 1a:
hqg — hs =700 — 150 = 550(mm).

- V6i chiéu dai thanh dam 1a Ly = 6000(mm) b tri van khuon thanh dam gdom: 4 tim
véan khuon 2500x550x18(mm), 2 tAm van khudn 1600x750x18(mm).

So d6 lam viée
- Xem cac van khuén thanh lam viéc nhu ddm don gian ké 1én gbi tua 13 cac xwong doc
bb tri subt chidu dai dam. Khoang cach giita cac xuwong doc L duoc xac dinh theo diéu
kién cuong do va diéu kién bién dang cua van khuon.
- Cac xuong doc nhu dam lién tuc ké 1én cac géi tua la cac nep dung, chiu tai trong tir
véan thanh san truyén ra. Khoang cach giita cac nep dimg /,« duoc xac dinh theo diéu
kién cuong do va diéu kién bién dang cua xuong doc.

Tai trong tac dung
Tinh tai: Ap luc ngang cuia bé tong:
Theo TCVN 4453-1995, vé6i chiéu cao d6 bé tong 1a 700 (mm) < 750 (mm), ap luc 16n
nhét tai ddy dam 1a: P =1yot.hmax = 2500.0,7= 1750 (daN/m?)
Hoat tai ngang:
Ap lyc do chan dong, hoat tai do ddm rung gy ra: P, =200 (daN/m2)
Tai trong chan dong khi d6 bé tong gay ra: P3 =400 (daN/m?)

Kiém tra khoang cach xuong ngang (Ixq)

- Béc trung hinh hoc cua dai van khuén rong 2,5m:
Iy = =121,5(cm®); W, =

- Tai trong tac dung 1én 2.5m van khuodn:

250%1,83 250.1,82

= 135,0(cm®);

+ Tai trong tiéu chuan:
qie= P1.b =1750.2,5= 4375 (daN/m)
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+ Tai trong tinh toan:
gt = [P1.m1+ max(P2;P3).n2].2,5
=[1375.1,3+max(200;400).1,3].2,5 = 6987,5 (daN/m)

: ' : : : [
I

A
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I
IR

Hinh 2. 20 Tinh khoang cach xuong ngang

- Theo diéu kién cudng do:

_ Mmax _ Qtt-lyzcd _ 2
o =/ ="2x<n|[R] =180 (daN/cm?)

Wy 8.Wy
8.Wx.n.R 8.135.180
=>[ ., < = — =52,75cm
qtt 6987,5.1072

Vi R=180(daN/cm?) 1a cuong d6 cho phép theo phuong ngang ciia van khudn gd nhan
tao.
- Theo diéu kién d6 vong:

1 Quep-lot l
max 185 E_]x — [ ]

3[185.E.] _ 3[185.55000.121,5
=> ldeJ =\/ =41,8cm

400.qtc 400.4375,5.1072
V6i E = 55000 (daN/cm?) 1a modun dan héi ctia gd.
Vay bd tri xwong ngang véi khoang cach L= 27,5 (cm) 1a dam bao chiu luc va do vong
cua van khuon.

Tinh toan khoang cach cac nep dirng (Ing)

Hinh 2. 21 Tinh khoang cach nep dung
- Chon xuong doc 14 thép hop 50x50x1,8(mm) c6 cac dic trung tiét dién:
B B.H3®—b.h3 _ 5. 53 — 4,64.4,643

Jx =Ty = 12 12
2] 67x2
h 4

= 13,46 (cm*)

W, = W, = 6,73 (cm?)
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- Tai trong tac dung 1én mot don vi chiéu dai xuong doc:

- Tai trong tiéu chuan:
qiet = P1.b/2=1750.0,275/2 = 240,6875 (daN/m)

- T4i trong tinh toan:
g1 = [P1.ni+max(P2;P3).n2] .b/2
=[1750x1,3+max(200;400)x1,3]x0,275/2= 384,31 (daN/m)

- Theo diéu kién cuong do:

_ Mmax _ Qtt-lyzcd _ 2
o =—%="X<p[R] =2100 (daN/cm?)

Wy 10.W,,
10.Wx.n.R 10.6,73.2100

=>[ ;< = =191,33 cm
qtt1 384,31.1072

Véi R=2100 (daN/cm?) 1 cuong do cho phép cua xa go thép.
- Theo diéu kién d6 vong:

1 Atcz- lcc4 !
f ] . < [ —
max 128 E,]x — [ } ]

400
_ 3[128.E.] _ 3| 128.2,1.10°.13,46 __
“lna = \’400.qtc " A/ 400.240,6875.10°2 155,16 cm
V6i E =2,1.10% (daN/cm?) 1a modun dan hoi cua thép.

Vay b tri cac nep ding véi khoang cach [,s = 125 (cm) 1a dam bao chiu lyc va d6 vong

cua xuong doc.
3.1.3. Thiét ké van khuén san
- Chon 6 san 6600x4350x150 (mm) 1am san dién hinh dé tinh to4n 6 san day 150mm
- Chon van khuon:
+ 4 tAm van khuén kich thudc 2500x1500x18
+ 2 tAm van khuén kich thude 1600x1500x18
+2 thm van khu6n kich thuéc 2500x1350x18
+ 1 tAm van khu6n kich thuéc 1600x1350x18
Sor do lam viéc
- Xem céc van khuon san 1am viéc nhu dam lién tuc ké 1én gbi tua la cac xa go. Khoang
cach giira cic xa gd [y duge xac dinh theo diéu kién cuong do va diéu kién do vong cia
van khuon.
Tai trong tdac dung
Trong qua trinh thi cong sir dung bién phap dim rung va d6 bé tong truc tiép tir
may bom bé tong, ta co:
- Tinh tai:
+ Tai trong ban than két ciu (bé tong va cdt thép):
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q1 =(ybt + Ye)xhs = (2500 + 100)x0,15= 390 (daN/m?)
+ Tai trong ban than van khuén nhom IV:
q2= yw.hvk = 610.0,018 = 10,98 (daN/m?)
- Hoat tdi:
+ Hoat tai do ngudi va thiét bi thi céng: qs = 250 (daN/m?)
+ Hoat tai do dam rung gy ra: q4= 200 (daN/m?)
+ Hoat tai chan dong khi d6 bé tong sinh ra: qs= 400 (daN/m?)
- Tdi trong tiéu chudn:
qte= (q1tq2+q3).b = (390+10,98+250).1,5 = 976,47 (daN/m)
- Tdi trong tinh todn:
gt = [qi.n1+ q2.n2+q3.n3+max(qs;qs).ns].b
=[390.1,2+10,98.1,1+250.1,3+max(400;200).1,3].1,5
=1987,6 (daN/m)
- Tinh todn khodng cdch xa go dé san (Ixg1)

Xa g d& san dit theo phuong canh ngan ciia tim van khuon.

Hinh 2. 22 Tinh xa g d& van khuon san

bac trung hinh hoc cua dai van khuon:

Jx

- Theo diéu kién cudng do:

_ 125,83

=6075(cm*) ; W, = 22 = 67,5 (cm?)

_ Mumax _ Qtt-lxglz _ 2
o= = < n.[R] = 2100 (daN/cm?)

Wy 10.Wy
10.Wx.n.R 10.67,5.180
=>lyg1 < = — =78,18cm
qtt 1987,6.10

V6i R=180(daN/cm?) 1a cudng do cho phép cua van khuon.

- Theo di€u kién do vong:
4

f _ 1 qtc-lxgl
max- 128" E.J,

3[128.E.] 3 [128.55000.60,75
=> L g1 < = — =40.84cm
400.qtc 400.976,47.10~2

lxl
s[f]=46’0

Vé6i E = 55000 (daN/cm?) 1a modun dan héi cua gd.
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Vay bd tri cac xa gb d& san véi khoang cach ;= 20 (cm) 1a dam bao chiu luc va do

vong cua van khuon.
Tinh todn khodng cdch xa go 16p 2 (lxg)
- Chon x4 g6 bang thép hop 50x50x1,8(mm).
- Trong lugng don vi cua thép hop 1a 15 (kg)/1 cay 6m

- Trong lugng ban than ctia mot don vi chiéu dai xa go: gue/=15/6 = 2,5 (daN/m)

- Xem x4 g6 16p 1 nhu dam lién tuc ké 1én gbi twa 1a cac xa go 16p thir 2

Hinh 2. 23 Tinh xa g 16p 2
Xa g6 thép hop 50x50x1,8(mm), c6 cac ddc trung hinh hoc:
_ B.H3®—b.h3 B 5.53 — 4,64.4,643

Je=1], = - B = 13,46 (cm*)
2] 13,46 x 2 3
Vl/x:Wy:?:T:6!73(cm )

- Tai trong tac dung 1én mot don vi chiéu dai xa go:
+ Tai trong tiéu chuan:
gie1= (q1+q2+q3).Ixe1 Tqxe1= (390+10,98+250).0,2+2,5 = 132,9 (daN/m)
+ Tai trong tinh todn:
qit1 = [qi.n1+ q2.n2+q3.n3+tmax(q4;qs).n4].Ixg1 +qxgl Nxgl
=1390.1,2+10,98.1,1+250.1,3+max(400;200).1,3].0,45+2,5.1,1
=267,0351 (daN/m)
- Theo diéu kién cuong do:

_ Mpax Arer-lxg2’ _ 2
0= = ow, < n.[R] = 2100 (daN/cm?)

:>lxg2§\/10.Wx.n.R=\/10.6,73.2100 — 198.6 cm

qttl 267,0351.1072

V6i R=2100(daN/cm?) 1a cudng do cho phép cua thép.
- Theo diéu kién d6 vong:

1 Qtc1- lxg24 lng
= . < =
Jmas 128 E.J, Lf] 400

3[128.E] _ 3| 128.2,1.105.6,73
=> lxgzs\/ =\/ = 170,25 cm

400.qtc1 400.295,441.102
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V6i E =2,1.10° (daN/cm?) 1a modun dan hdi cua thép.

Vay b tri 16p xa gb thtr 2 v6i khoang cach /2= 100 (cm).
Tinh todn khodng cach c¢ét chong (lec)

- Xem xa g6 16p 2 la mot dam lién tuc duoc tua lén géi tua la cac cot chéng. Xa g6 16p

2 nay chiu céc tai trong tap trung tir xa gd 1 truyén xudng lai vi tri giao nhau ciia xa gd

16p 1 va xa gb 1op 2.

- Chon x4 go bang thép hop 50x100x1,8(mm) lam xa gd 16p 2.

- Trong lugng don vi cua thép hop 1a 24,72(kg)/1 cay 6m.

—>Trong lugng ban than ciia mot don vi chiéu dai xa gé: Qxe2=24,72/6 = 4,12(daN/m)

- Xa g6 thép hop 50x100x1,8(mm), c6 cac ddc trung hinh hoc:

B B.H3® —b.h3 _ 5.10% — 4,64.9,643

=]y = 12 7 = 70,27 (cm*)
_ 2] _7027x2 5
Wx—Wy—z—T—léL,OS(cm )
- Bé don gian viéc tinh toan, ta tién hanh quy doi cac tai trong tap trung thanh tai trong
phan b déu.
_ ZQ _nXCngl Xlxgz
Ly Lo
Trong do:
+n : S6 vi tri ¢6 thanh phén tai trong tap trung

+qxet : Tai trong phan bd déu tac dung 1én xa gd 16p 1
+1w  : Khoang cach giita cac xa gd 16p 2
+ Ly : Chiéu dai xa g6 16p 2

- Tai trong ti€u chuan:

xg1
Quey = a0z 4 o = ZLAB2AD 4 499 = 650,16 (daN/m)
Lyg2 4.35

Téi trong tinh toan:

1
na; lxgz 21.267,0351.1,0

= Ry g oy =
qte2 Ligz Qxg2-M1 235

+4,12.1,1 = 1293,26 (daN/m)
- Theo diéu kién cuong do:

_ Mumax _ Qtt-lxglz _ 2
o= = < n.[R] = 2100 (daN/cm?)

Wy 10.Wy
10.Wx.n.R 10.14,05.2100

=], < = = 130,13 cm
qtt2 1293,26 .10~2

V6i R=2100(daN/cm?) 1a cudng do cho phép cua thép.
- Theo diéu kién do vong:

1 thz-lcc4 l
= . < = —
fmax 128 E.J, Lf] 400
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3| 128.E.] 3[128.2,1.106.70,27
= [..< = — = 193,12 cm
400.qtc2 400.650,16.10~2

V6i E =2,1.10° (daN/cm?) 1a modun dan hdi cua thép.
Vay bb tri cac cot chdng voi khoang cach .= 100 (cm) 12 dam bao chiu luc va do vong
ctia xa go 16p 2.

3.1.4. Thiét ké van khuén ciu thang bd

3.2. To chitc thi cong tong thé phan than

Phén than 13 két cau chiju luc chinh cta cong trinh, c6 khdi lwong thi cong 16n va
phai tuan thi cac yéu cau vé mat k¥ thuat co tinh quyét dinh dén chét luong cong trinh,
tudi tho cong trinh. Cac cong tac phan than cé hao phi lao dong cao, nha thau huy dong

ngudn nhan lyc tap trung dé dam bao tién do thi cong.
3.2.1. Cong tac van khuon

Giai phap c6p pha, dan gido chinh st dung cho cong trinh 13 cdp pha thép, dan gido
chbng thép dinh hinh Hoa Phat. Ngoai ra con két hop v&i cop pha va cay chong gd dé
lap dung cho céc két cau nho, 1¢ va nhirng vi tri khong thé lap dung bang cdt pha thép
dé dam bao bé mat cbt pha dugce kin khit.

Lép dung cdp pha:

- C6t pha, da gido duoc lép dung theo trinh tu tir thép dén cao. Ddi v6i dam, san,
cau thang, trudc hét can clr vao cac mdc dinh vi cia tirng bo phan két cu cong trinh,
dung hé thong cot chong, thanh gidng, xa gob tao thanh cac khung cimg, vach ciig 6n
dinh 1am co sé cho viéc lap dat cop pha. Poi véi cot, tién hanh lap cbp pha theo thiét ké

két hop cac gong va cot chong dé gitr cdp pha.

- Bé mit cbt pha duoc lam sach trudce khi str dung: lam sach bé mat va stra chira
nhitng chd cong vénh d6i v6i van khudn thép, rat hét dinh dbi voi cot pha gb,... Mt
trong ctia cbt pha duoc quét mot 16p dau chéng dinh. Ngay trude khi d6 bé tong, van

khuon dugce lam sach khoi bui ban bang voi phun nudc sach hoac khi nén.

- Trong qué trinh lap dung ct pha thudng xuyén kiém tra do chinh xac ciia cong
tac bang may toan dac, may thuy binh d6i v6i cac cau kién doi hoi dd chinh xac cao nhu
kich thudce, dd cao, do théng ding cua cAu kién,...

- Cot pha dugc phan loai, tap két riéng ting khu vuc va dugc van chuyén td1 cac vi

tri thi cong chii yéu bang cau thap.

Thao d& van khuodn:
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- C6t pha, da gido chi thio d& khi bé tong dat cudng do can thiét cho phép (phu
thude vao tung loai cAu kién, thoi tiét, do sut bé tong, tinh hinh chiu tai trong...) dé két
ciu chiu duoc tai trong ban thin va céc tai trong tac dong khéc trong giai doan thi cong
sau. Thong thudng van khudn cot duge thao dd sau 1-2 ngay; van khudn dam, san dugc

thao do sau khi bétong dat 75% cudong do, sau 14 + 27 ngay.

- Quy trinh théo ¢t pha di nguoc lai véi quy trinh lip dung cdt pha, cai nao lip
trude thi thao sau. Pau tién, thao cac két cau khong chiu lyc hoac chiu lyc it trude (nhu

thanh bén ctia dim), sau d6 dén cac phan chiu tai trong.

- Cac két cau cong xon, sé nd,... chi duoc thao cot chdng va cot pha day khi bé tong

dat dt mac thiét ké va da co dbi trong chéng lat.
- Do bé tong dam san bén trén thi mai thao van khudn tang dudi.

- Khi thdo d& cot pha, da gido tranh khong 1am hu hai dén cac két cau bé tong va

chung ti ludn chil y dén van dé an toan.
3.2.2. Cong tac cot thép

Chung t6i bd tri bii gia cong thép tai hién trudng, cbt thép dugc gia cong xong dugce

chtra tai bai thép sau gia cong dugc dat tai vi tri thuén loi dé cau 1én vi tri lép.

Toan b cong tac cot thép duoc thyc hién dung theo yéu cau ciia Ho so thiét ké.
3.2.3. Cong tac bé tong

Cong tac thi cong bé tong thuong pham

- Béi véi cdu kién cot, vach, dam, san str dung bé téng thuong pham dd biang bom
bé tong hodc cau thap tiy thudc vao chiéu cao thi cong.

Vi nhimng cdu kién c6 kich thudc nhé nhu: giang tudng, lanh to, bd tru,...sir dung
bé tong thu cong trdn tai hién trudong.

- Trong trudng hop tam ngimng giita hai dot d bé tong, can phai chi y dén mach
nglmg ctia bé tong dam, b tri & vi tri khoang 1/3 nhip ddm (néu 1a dAm phu) va khoang
1/4 nhip dam (néu 1 dam chinh).

Cong tac bé tong tai chd

- Ap dung d6i véi cac ciu kién bé tong cac ciu kién c6 khdi lugng bé tong nhé nhu
giang tuong, lanh to, bo try,. ..

Bé tong dugc tron tai chd trén cong truong bang may tron, sd lwong may tron va

cong suat may can thiét duoc tinh toan theo yéu cau cua tién do va khoi lugng cua hang
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muc thi cong. Qua trinh van hanh thiét bi theo hudng dan ctia nha ché tao, dam bao tdc

d6 quay, khoang tréng va thoi gian tron.
Nha thau ching t6i dam bao kiém tra chit ch& cac khau:
- Str dung ding 6t liéu, dam bao do thuin nhat cua thanh phﬁn cdt lieu;
- Kiém tra d6 am cbt liéu (bang thiét bi hodc bang kinh nghiém);
- Kiém tra cac théng s k¥ thuat ctia may tron;
- Kiém tra tron dung cip phdi (do ludng chinh xac theo cap phdi);
- Kiém tra phu gia va pha tron phu gia (néu can thiét);
- Giam sat thoi gian trdn, tdc do tron, thoi gian van chuyén bé tong;
- LAy mau va dudng ho mau thi nghiém.
3.2.4. Pam bé tong
Pam bé tong bang ddm ban, dam dui phi hop véi ting loai cau kién bé tong.
Viéc dam bé tong dam bao cac yéu cau sau:

- Pam bao sao cho sau khi dam, bé tong duoc dam chit va khong bi 16, duong kinh
dam dam bao c6 kich thude phu hop véi khoang cach cac cbt thép trong ciu kién bé
tong;

- Thoi gian dam tai mdi vi tri dam bao cho bé tong duwge dam k. Dau hiéu dé nhan

biét bé tong da duogc dam k¥ 14 vira xi mang ndi 1én bé mat va bot khi khong con nita.

- Khi str dung dam dui, bude di chuyén cua ddm khong vuot qua 1,5 ban kinh tac

dung ctia ddm va dam bao cam sau vao 16p bé tong da dd trude 10cm.
3.2.5. Bao dudng bé tong

Ngay sau khi két thac qua trinh d6 bé tong, bé tong duoc bao dudng trong diéu
kién c6 d6 4m can thiét dé ninh két va dong ran sau khi tao hinh, phuong phap va quy
trinh bao dudng 4m thuc hién theo tiéu chuan Viét Nam TCXDVN 391-2007 “Bé tong
ning yéu cau bao dudng am ti nhién”. Phuong phap va thoi gian bao dudng bé tong
nhu dd néu & phan thi cong bé tong moéng, ngoai ra do két cAu phan than nim bén trén

mat dat, dé bi tac dong cua cac chin dong xung quanh nén ching t6i con luu :

- Chi cho phép ngudi va cac phuong tién chuyén chd nhe di trén bé mit bé tong
cling nhu thi cong phan tiép theo khi bé tong dat cudng d6 it nhét 1a 25kg/cm?.

- Trong thoi ky bao dudng, bé tong duge bao vé chdng tac dong co hoc nhu: Rung

dong, luc xung kich, tai trong va cac tdc dong c6 kha nang gay hu hai khac.
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CHUONG 4: THIET KE BIEN PHAP THI CONG PHAN HOAN THIEN
4.1. Giai phap thi céng phén tong thé

Cong tac hoan thién dong vai trd quan trong trong viéc quyét dinh tinh thAm my,
kha ning dap ting yéu cau sir dung ciing nhu do bén trude cac tic dong cua thoi tiét va
moi truong. Do do, qua trinh nay dugc ddc bi€t chu trong vdoi su tham gia cua doi ngii
nhan lyc c6 tay nghé cao va giau kinh nghiém nham dam bao chat lwong thi cong.

Dua trén khoi lugng cong viéc va tién do thi cong, nha thau sé to chirc cong tac
cung (mg vat tu mot cach khoa hoc, dam bao cung cap day du, dong bo cac cau kién,
vat liéu hoan thién va thiét bj k¥ thuat. Viéc nay nham duy tri tién d6 thi cong lién tuc,
tranh gian doan anh huong dén chat luong cong trinh.

Céc loai vat tu hoan thién nhu gach 6p 1at, cura, kinh,... khi nhap vé cong truong s€
dugc kiém tra chit ché vé sb lugng, chét lugng va tinh déng bo. Cong tac kiém tra,
nghiém thu tudn thu cac tiéu chudn, quy chuan k¥ thuat hién hanh ctia Nha nude. Truong
hop phat hién vat tu khong dam bao chat lugng theo thiét ké, nha thau sé tir chdi tiép
nhan nham duy tri tiéu chuan thi céng cao nhat.

Sau khi tiép nhan, vat tu dugc bado quan can than tai kho tam theo ding céac quy dinh
ky thuat va tiéu chuan hién hanh nhim tranh hu hong, thét thoat. Cong tac hoan thi¢n
chi duoc trién khai khi cac hang muc co ban d3 hoan tit va dap tng yéu cau theo tiéu
chuén thi cong va nghiém thu TCVN 5674-1992.

Quy trinh thi cong hoan thién dugc t6 chirc theo phuong phap day chuyén, co thé
trién khai tir dudi 1én trén hodc tir trén xuéng dudi, tuy thude vao dac thu tirng hang
muc. Viéc bé tri khong gian thi cong dam bao su phdi hop nhip nhang gitta cac hang
muc, tranh tinh trang chong chéo gy anh huong dén chat luong cong tac trude do.

Ngoai ra, khu vyc thi cong duge bd tri hop 1y dé tdi uu héa viée tap két vat lidu va
ludng van chuyén. Doi ngil nhan cong duge sip xép pht hop véi timg phan doan nham
nang cao hiéu suét va chat luong thi cong. Qua trinh van chuyén vat liéu hoan thién 1én
cac tang thi cong duoc thuc hién bang van thing hodc cau thap, sau do6 tiép tuc sir dung
phuong tién chuyén dung nhu xe cit kit hodc xe cai tién dé dua vat tu dén timg vi tri cu
thé, dam bao cong tac hoan thién dién ra thuan loi va hiéu qua.

4.2. Cong tac xay

Trong qua trinh thi cong x4y tudng, don vi thi cong da tuan thu day da cac quy dinh
theo TCVN 4085-1985 vé két cau gach da va quy pham thi cong, nghiém thu.

- Hé thong gian gido:

+ Gian gido phuc vu cong tac xay dung duogc lap dit theo dung yéu ciu k¥ thuat,

dam bao On dinh, an toan.
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+ Khi nang cao gian gido, hé théng lan can bao vé dugc lip dit day du dé dam bao
an toan lao dong.

- Vat liéu va ky thudt xay:

+ Vira xay sir dung mac 75, tuan theo yéu cau cta hd so thiét ké.

+ Mach vira c6 d6 day tir 1,5 cm dén 2 cm theo tiéu chuin quy dinh.

+ Trong qua trinh x4y dung, dam bao khdi xay ngang bang, thang dimg, khong bi
trung mach.

+ Mot 1an xay khong vuot qua 1,20 m dé tranh hién twong lun mach vira gy anh
hudéng dén chét luong tuong.

- Céng tac chudn b triede khi xdy:

+ Gach trude khi dua vao xdy dugc tudi nude bang nudc sach téi thiéu 30 phut dé
dam bao d hat nude phu hop, gitp tang cuong dd bam dinh gitra gach va vira.

- Lién két véi két cdu bé tong:

+ Doi véi cac két cau bé tong c6 xdy gach vé sau (nhu ¢t va tuong), thép chod da
duoc dat theo dung yéu cau trong ban vé két cdu nham dam bao lién két viing chac giita
cac by phan cua cong trinh.

Két lugn: Cong tac thi cong dugc thuc hién dung theo céc tiéu chuan ki thuat, dam bao
chat lugng cong trinh va tudn thu cic quy dinh nghiém thu hién hanh.
4.3. Cong tac trat

Trong qué trinh thi cong trat tuong, don vi thi cong da thuc hién theo diing cac yéu
cau k¥ thuat nham dam bao chét luong bé mit hoan thién.

- Chudn bi bé mat trude khi trat:

+ Bé& mit két cau dugc 1am sach bui ban, dam bao phang, khong nut, c6 di do cing
va kha nang bam dinh tét.

+ Trudc khi tién hanh trat, bé mat dugc tudi am dé ting cuong do két dinh giira 16p
vita va bé mat két cau.

- Ky thudt thi cong:

+ Lép vira trat dugc thuc hién theo dung yéu cau thiét ké vé chiéu day.

+ Ddi v6i vira trat mot 16p, chiéu day dao dong tir 10 mm dén 15 mm.

+ Vita sau khi trat duoc san déu béng thudce dai 2 - 3 m, dam bao do phfmg bé mit.
Sau d6, bé mit duge xoa nhin bé“mg ban xoa theo chuyén dong tron nham tao do min va
két dinh tbt.

- Kiém sodt @ day va dé phdang:

+ Trude khi trat, don vi thi cong da dit cac mdc bé mit va danh diu bé day 16p trat

nham kiém soat d6 dong déu theo yéu cau thiét ké.
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+ Lop trat dam bao d6 phang, khong cong vénh, dap tng tiéu chudn k§ thuat va yéu
cau nghiém thu.
Két ludn: Cong tac trat tuong duoc thuc hién theo dung quy trinh, dam bao chét luong
bé mit hoan thién theo tiéu chuén thi cong hién hanh.
4.4. Cong tac op, lat

Trong qua trinh thi cong 6p lat, don vi thi cong di thyc hién diing cac quy trinh k¥
thuat nham dam bao chat lugng hoan thién theo yéu cau thiét ké va tiéu chuan hién hanh.

- Chudn bi vt liéu:

+ Gach 6p lat dugc kiém tra ki ludng, dam bao ding quy cach, ma hiéu, chung loai,
mau sic theo thiét ké.

+ Gach khong c6 hién tuong nit, sut mé goc canh va dugc ngdm nudce tdi thiéu 24
gio trude khi tién hanh &p 1at dé giam kha ning hut nudc, dam bao d6 bam dinh t6t.

- Chudn bi vita va thi céng op lat:

+ Vira 6p lat str dung dung méc theo thiét ké, dam bao chét luong va do két dinh.

+ Vita sau khi tron duogc sir dung trong vong 1 gio dé tranh tinh trang kho, giam
hiéu qua bam dinh.

+ Gach dugc 6p lat theo ding k¥ thuat, dam bao vi tri, huéng din thang hang va do
phang theo yéu cau thiét ké.

- Hoadn thién va vé sinh bé mat:

+ Sau khi 6p 1at xong, cac khe ho giita cac vién gach duoc 1ap day bang hdn hop xi
ming trang (hodc mau) tron véi nude.

+ B& mit gach sau do duogc lau sach béng vai mém dé loai bo vét xi mang va bui
ban, dam bao tinh tham my.

- Kiém tra va nghiém thu:

+ Cong tac 6p lat sau khi hoan thanh duoc kiém tra theo cac tiéu chi sau:
Tong thé: Mit 6p dung kich thude hinh hoc, khong cong vénh, diing quy dinh thiét ké.
Chét lugng vat liéu: Gach 6p 14t dat tiéu chuén, khong co khuyét tat.
Do sic nét ctia mach vita: Mach ngang, doc thrfmg hang, sdc nét, déu va dﬁy vira.
D6 bam dinh: Vira dém chic chan, khi v6 nhe 1én gach 6p khong phat ra tiéng kéu "bép",
dam bao gach bam chic vao bé mat.
Bé mat hoan thién: Khong co vét nut, vét & son hodc voi.
Do phing: Kiém tra bang thudc dai 2m, khe ho giita thude va mit op khong vuot qua
2mm, dam béao yéu cau k¥ thuat.
Két ludn: Cong tac op lat duge thuc hién theo ding quy trinh, dam bao chit luong, do

bén va tinh tham m¥ ctia cong trinh.
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4.5. Cong tac lang

Trong qua trinh thi cong lang mat, don vi thi cong da thuc hién dang trinh tu k¥
thuat nhdm dam bao chat luong bé mit theo yéu cau thiét ké va tiéu chuén thi cong.

- Chudn bi bé mat:

+ Bé mat lang duoc kiém tra va dam bao do phéng, dd déc theo thiét ké, tuong tu
nhu yéu cau dbi voi bé mat trat.

+ Trudce khi tién hanh lang, bé mit dugc 1am sach bui ban, tudi nudce tao do 4m phu
hop dé ting kha ning bam dinh cua 16p vita lang.

- Thi cong lop lang:

+ L&p lang cudi cing duoc thuc hién bang vita xi mang + cat, trong d6 kich thude
hat cbt liéu 16n nhat < 2mm, dam bao do min va két dinh t6t.

+ Vira lang duoc xoa phang theo ding d6 ddc thiét ké, dam bao thoat nudc tot (néu
c6 yéu cau).

+ Mat lang duoc hoan thién ding tiéu chuan vé do bong va tham my theo thiét ké.

- Kiém tra va nghiém thu:

+ Sau khi hoan thién, cong tac lang mat duoc kiém tra theo céc tiéu chi sau:

P phang: Pam bao khong gob ghé, 16i 1om.

Do doc: Phu hop véi thiét ké, dam bao thoat nude hiéu qua (néu cé yéu cau).

Chat lugng bé mat: Khong ran nut, khong 16 rd, dat d6 bong theo yéu cau thiét ké.
Két ludn: Cong tac lang mat duoc thyc hién dung quy trinh, ddm bao chét luong, do bén
va tinh thAm my theo tiéu chuan thi cong hién hanh.

4.6. Cong tac gia cong, lip dung cira, vach kinh

- Gia cong tai xuong

+ Ctra di, ctra s, vach kinh, lan can duoc gia cong tai xuong theo diing ban vé thiét
ké va kich thuéc thuc té do dac tai hién truong.

+ Céc khung ctra, vach kinh dugc kiém tra chat lugng, ddm bao ding kich thude,
vat liéu, mau séc, do day, khong bi cong vénh, nut v& trude khi van chuyén dén cong
trinh.

- Vén chuyén va tdp két

+ Sau khi hoan thanh gia cong, cac cau kién duoc doéng goi, bao ve can than dé tranh
tray xudc, hu hong trong qué trinh van chuyén.

+ Van chuyén dén cong truong theo 10 trinh an toan, tap két tai khu vuc bao quan
kho réo, tranh tic dong cua thoi tiét.

- Ldp dat tai cong trinh

+ Xac dinh vi tri lép dat theo ban vé& thiét ké, dam bao ding tim truc, cao do va

phuong phap c¢6 dinh phu hop.
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+ Lap dat khung ctra/vach kinh/lan can, st dung vit nd, ban 18, ke kep ¢ dinh, kiém
tra do chic chin va do thing ding bang thudce nivo.

+ Bom keo silicone vao khe tiép giap gitra twong va khung cira sau khi 1ip dat hoan
chinh, dam bao ting d6 kin khit, chdng thim nudc tuyét ddi khi troi mua.

- Kiém tra va nghiém thu

+ Kiém tra do kin khit, dd chic chin cta cira, vach kinh va lan can bﬁng cach thu
dong/mé nhiéu lan.

+ DPanh gia kha ning chdng thAm bang cach phun nuéc kiém tra tai vi tri tiép gidp
khung ctra.

+ Pam bao tinh thim my, khong co vét tray xudc, bé mat sach s&, khong du keo
silicone thtra.

+ Cong tac lap dat ctra, vach kinh, lan can duoc thuc hién dung trinh tu, dam bao
chat lugng, an toan va tinh tham my theo tiéu chuan k§y thuat.
4.7. Cong tac chong thim

- biéu kién trudc khi thi cong chong thim

+ Nha thau chi tién hanh thi cong chéng thdm sau khi bé mat két cau bé tong da
duoc nghiém thu va dat tidu chuan k¥ thuat theo quy dinh.

+ Bé mit bé tong can chéng tham khoéng duogc co vét nut, ran, dam bao do cung, do
phang theo yéu cau ki thuat.

- Cong tac vé sinh bé mit trude khi thi cong

+ Lam sach bé mit bé tong bang phuong phap vé sinh cong nghiép, loai bé hoan
toan cac tap chit nhu bui ban, ddu md, xi mang du thura.

+ Str dung ban co va mdy hut bui chuyén dung dé dam bao bé mat sach, gitp vat
liéu chong tham bam dinh tét hon.

+ Kiém tra lai 1an cudi trudce khi thi cong, dam bao bé mit kho rao, khong con tap
chat gay anh huong dén chat luong chéng tham.

- Kiém tra va nghiém thu cong tic chuan bj

+ Tién hanh kiém tra bé mat két cu sau khi vé sinh, dam bao khong c6 bui, ddu
md, vét nit.

+ Nghiém thu bé mat trude khi tién hanh cac bude chdng thim tiép theo.

+ Viéc chuin bi bé mit dang quy trinh giup dam bao chét lugng cong tac chdng

tham, kéo dai tudi tho cong trinh va han ché rai ro tham dot sau nay.
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CHUONG 5: TO CHUC THI CONG
5.1. Lap tong tién dd thi cong
5.1.1. Ciin ctr 1ap tong tién dd thi cong cong trinh
5.1.1.1. Can cir vé ky thudt
- Quy md va khéi luong xay dung toan cong trinh;
- Mtic d¢ phure tap cua tung hang muyc;
- Yéu cau diéu dong may moc thiét bi va nhan luc thi cong;
- Mit bang thi cong cong trinh;
- C4c tiéu chuan Viét Nam (TCVN) va céac quy trinh, quy pham hién hanh vé bao dam
chét luong cong trinh;
- Cac diéu kién khach quan vé giao thong, méi truong dan cu tai khu vuc thi cong va
cac tinh chat dic thu khac.
5.1.1.2. Can cit ndng lwc va cdc gidi phdp ciia nha thau
- Kha nang huy dong nhan lyc, vat tu, thiét bi;
- Cac giai phap k¥ thuat thi cong, to chirc thi cong;
- Cac loi thé cta nha thau; Phén tich cac thun lgi khé khin trong qua trinh thi cong;
- Can ctr vao két qua tinh toan va mdi quan hé vé k§ thuat ciia cac hang muc.
5.1.2. Lwra chon hinh thirc biéu dién tong tién do

C6 3 hinh thire dé biéu dién tién d6 thi cong 1a so d6 ngang, so do xién va so d6
mang. Tuy nhién, so d6 mang twong ddi phirc tap, thudng ap dung cho nhitng cong trinh
c6 quy md 16n, doi hoi yéu cau ki thuat cao nén chung t6i khong ap dung cho cong trinh
nay.

Pé thé hién mdi lién hé giita cac cong viée theo trinh tu thi cong gidng nhau va thé
hién 16 mdi lién hé vé gian doan gitra cac cong tac, nha thau s& 1ap tién do theo so do
xién.

5.1.3. Lwa chon hinh thire t6 chirc thi cong

C6 4 hinh thire t6 chirc thi cong 1a phuong phéap tudn tw, song song, gbi tiép va thi
cong day chuyén. Tuy theo tinh chit cong viéc nha thau s& linh dong phdi hop cac hinh
thirc t6 chirc thi cong sao cho dem lai hiéu qua tdi wu nhét.

Trong d6, phan ngam duoc thi cong chu yéu 14 tuan ti két hop ndi tiép; cong tac bé
tong cbt thép cot, vach thi cong tuan tir; cong tac bé tong cdt thép dam san thi cong gdi
tiép; phan hoan thién thi cong gdi tiép két hop song song, riéng cong tac trat trong va

tran thach cao dugc thi cong day chuyén do khéi lwong cong tac 16n.
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5.2. Thiét ké tong mit bang thi cong
5.2.1. Tong mit bing thi cong xAy dung va y nghia ciia viéc thiét ké tong mit bang
xay dung

Tong mit bang thi cong cong trinh 1a binh d6 bb tri tong thé hién truong thi cong
cac hang muc cong trinh, phan 4nh bd cuc khong gian phuc vu hoat dong xay lap trén
cong truong xay dung.

Nghién ciru, thiét ké tao ra duoc ban v& tong mit bang hop 1y thi s& dem lai hiéu
qua vé nhiéu mat.

+ Tiét kiém khoi luong xdy dung tam trén cong trudng.

+ Tiét kiém di chuyén vat tu, thiét bi, nhan luc, dién ra héng ngay trén pham vi toan
cong truong.

+ Sur dung hop 1y mit bang san xuat, khai thac triét dé hé thong k¥ thuat, ha ting k¥
thuat da dugc bd tri trén cong trudng.

+ Tao ra diéu kién thi cong van minh, co6 t6 chire, c6 ké hoach va an toan trong hoat
dong san xuat.

+ Tiét kiém str dung dat dai, bao vé méi truong sinh thai.

5.2.2. Nhitng yéu ciu khi thiét ké tong mit bing xdy dung

Tong mit bang xay dung phai thiét ké sao cho cic cong trinh tam phyc vu tot nhat
cho qué trinh san xuét va doi séng ciia con ngudi trén coéng truong khong 1am can trd
hodc anh hudng t41 cong nghé, dén chat lugng, thoi gian xay dung, an toan lao dong va
v¢€ sinh moi truong.

- Phai thiét ké sao cho viéc xay dung sd luong cac cong trinh tam 13 it nhat, gia
thanh xay dung ré nhat, kha nang khai thac va sir dung nhiéu nhat, kha nang tai sir dung,
thanh 1y hodc thu hdi vén 14 nhiéu nhat.

- Phai chon phuong 4n giam chi phi van chuyén, tao cac cong tac van chuyén noi
b trén cong trudong thuan loi nhat.

- Khi thiét ké tong mit bang xay dung phai dit no trong mot mdi quan hé chung véi
su do thi hoa va cong nghi¢p hoa cua dia phuong.

- Khi thiét ké tong mit bang xay dung phai tuan theo cac huéng dan, cac quy chuan,
cac tiéu chuan vé thiét ké k¥ thuat, cac quy dinh vé an toan lao dong, phong chdng chay
nd va vé sinh moi trudng.

- Hoc tap kinh nghiém thiét ké tong mit bang xay dung va to chirc cong truong xay
dung cia nudc ngoai.

- Manh dang tmg dung tin hoc va mdy tinh dién tir cho viéc thiét ké timg phan va

tién dén tu dong hoa thiét ké tong mat bang xay dung.
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- Trén cac ban v& tong mit bang, cac hang muc vinh ctru va tam thoi phai thé rd
rang, dung vi tri, dang ti 1& kich thudc, phu hop cac quy dinh vé ky hiéu hinh v&, phai
c6 déu hiéu chi phuong hudng va gié.

5.2.3 Noi dung thiét ké tong mit bang thi cong xiy dung.

5.2.3.1. Dién tich kho bdi ké cd dwong di lai dwoc tinh theo céng thirc:
_ E — Dmax
S = T ak

Trong do:

Dmax: Lugng vt licu dy triv tdi da & kho bai cong truong.

d: Luong vat liéu dinh murc chira trén 1 m? dién tich kho bai c6 ich.

k: Hé s6 st dung dién tich kho.

a. Dién tich kho chira xi mang

Dinax = 31,5 tan)
Péi véi ximang ta sir dung kho kin.
=  d=1,5 (tin/m?).
Hé s6 k ddi véi kho kin, hang hoa dong bao va xép dong, k = 0,6.

31,5 )
1,5.0,6 35 (m )'

Chon Sxm = (7 x 5) m.
b.  Dién tich bai chira cat
Dimax = 20,8 (m?).

Pbi voi cat — bii 16 thién: d = 1,2 (m3/m?),

Vay: Sxm =

k = 0,7 (kho ho).
Ao Q. 208 _ )
Vay: Se === =24,78 (m?).

Chon Scs = (6x4) m.
5.23.2. Ti {'nh toan dién tich nha tam
Nha tam gom céc loai sau:
+ Loai nha phuc vu san XUuat.
+ Loai nha phuc vu doi séng va sinh hoat.
a.  Tinh dén sé cong truong
S6 cong nhan 1am viéce truc tiép trén cong truong: duoc xac dinh bang sd cong
nhan 1am viéc truc tiép trung binh & hién trudng dugce tinh theo cong thic:

Nent =Nw x ki = % ki

Vi ki: hé sb thi cong khong déu, ki = 1,3.
Dua vao biéu d6 nhan luc téng tién do thi cong cong trinh, xac dinh duoc ) cong nhan
trung binh c6 mat trén cong trudong 1a 41 nguoi.
= Nenit =41 x 1,3 = 53,26 (nguoi).
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Chon Ncwni = 55 (nguodi).
- S6 cong nhan lam viéc trong cic xudng san xuit phu tro:
Nene = ko x Neni

Vi ko: hé s6 lao dong hoat dong san Xuat phu tro, ko = 10%.
= Nene = 10% x 55 = 5,5 (nguoi).
Chon Ncn2 = 6 (nguoi).
- Sb can bd ky thuat, nhan vién hanh chinh:

Nuk = k3 X (Nent + Newe)
Vi ks: hé s6 can bo hanh chinh, quan 1y k¥ thuat, ks = 8%.
= Nuk = 8% . (55 + 6) = 5 (nguoi).
- S6 nhan vién va lao dong phuc vu trén cong truong:

Np =ks x (Nen1 + Nenz)
Vi ka: hé s6 nhan vién phuc vy, k4 = 3%.
= Np =3% x (55 + 6) = 2 (nguoi).
Vi dién tich cong trinh nhd, bén canh do6 sur dung lao dong dia phuong nén Ng=0
Vay s6 nguoi 1am viéce ¢ cong trudng dugc tinh la:

G = Nenit + Nenz + Nk + Np

=55+6+5+2=068 (nguoi).
Vay G = 68 (nguoi).

b. Xdc dinh dién tich nha tam

Cén ctr vao so6 lugng nhan khau da tinh ¢ trén va ti€u chuan dinh mac vé nha tam

trén cong truong xay dung dé tinh toan dién tich cho timg loai nha tam.

Cu thé:
- Nha lam viéc cho ban chi huy cong trinh va can bo ky thuat:
Tiéu chuan: 4 m*nguoi.
Fi=4x Nk =4 x 5=20 (m?).
Chon Fi=(4x5)m.
- Nha & tam cho céng nhan: Str dung ngudn nhan lyc dia phuong, nén khong phat

sinh chi phi nha tam cho cong nhan.

- Nha an tam: Mat bé'mg thi cong chat hep, khong thé bo tri nha an tam nén cong nhan

va ban chi huy an trua tai cdc quan an lan can cong trinh => khong phét sinh chi phi nha

an.

-Tramy té:

Tiéu chuan: 0,04 m?/ngudi.

Fy = 0,04 x G = 0,04 x 68=3 (m?).
Chon F>=(2x2) m.
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- Nha v¢ sinh:

Tiéu chuan tinh cho 25 nguoi /1 phong 1a 2,5 m2

> F3=25x-=25x2=7(md).
Chon F3=(3x2) m ( Bao gém 1 nha v¢ sinh ¢ phia sau cong trinh).
- Nha bao vé:

Chon 1 nha bao v¢ voi kich thude (3,5x2) m.
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CHUONG 6: BIEN PHAP AN TOAN LAO PONG VA VE SINH MOI
TRUONG

6.1. An toan trong to chirc mit bing cong trinh

- Xay dung rao ngin che chin khu vuec thi céng voi cac cong trinh xung quanh.

- Hé théng dén chiéu sang cho sinh hoat, thi cong, tuan tra bao vé.

- So d6 dién, nudce trén cong trudng; co so d6 dé kip thoi xtr Iy khi can thiét.

- Bé tri cac dung cuy, thiét bi PCCC, hé théng deén bao, deén hi€u, cac phuong tién bao
dong dé dé sur dung khi co su cd.

- Hé thong thoat nude thi cong, sinh hoat ké ca hé thong thoat nudc trong truong hop
mua Ia.

- Chon vi tri thich hop dat cac loai noi quy, bién bao, bién hiéu, tiéu lénh, huong
dan... cho moi ngudi biét khi dén lam viéc tai cong trudng.

- Tty ting thoi diém thi cong nha thau bd sung cac loai rao chin, bién canh bao khu
vuc nguy hiém phu hop ndi dung tinh hinh thue té cong viée.

6.2. An toan vé dién

- Pé ¢6 ngudn dién dé phuc vu thi cong dam bao an toan, nha thau to chirc 1 t6 nam
virng chuyén mén vé dién dam nhan cac cong tac d4u nbi, sira chira, lép dat, kiém tra...

- Céc cong viée dé cung cip nguodn dién cho cong truong:

- Khao sat va lap so do mang dién.

- H¢ théng day dan tbt, dat & do cao an toan va thuan tién cho thao tac, cac vi tri dau
nbi am bao tinh an toan cao, c6 cau dao chung va cau dao phan doan dé thao tac khi
can thiét, 1ap dat hé thong tu bao vé c6 do tin cay cao.

- Céc bd phan dan dién dé ho theo yéu cu trong thiét ké phai treo cao, c6 rao chin
va treo bién bao hiéu nguy hiém.

- Céc thiét bi dong cat phai dit trong hop kin, treo cao c6 bang bao hiéu.

- Néi dat, nbi khong theo quy pham da ban hanh.

- Cac loai may moc st dung dién phai duoc kiém tra an toan trude khi st dung, nguoi
st dung duogc trang bi phuong tién bao v¢ ¢4 nhan an toan.

- Ngudi thuc hién cac cong viée vé dién ludn trang bi phuong tién bao vé va str dung
dung cu dam bao an toan, kiém tra nhic nho moi nguoi lam viéc dam bao an toan dodi.
Hudng dan bién phap xu ly, so cép ctru khi ¢6 su ¢d bi dién giat.

6.3. An toan trong boc xép va van chuyén

- Truéc khi bbe xép van chuyén phai xem xét ky cac ky hiéu, kich thudc, khoi lugng

va quang duong van chuyén, dé bd tri phuong tién va nhan lyc dé dam bao an toan cho

nguo1 va hang.
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- Déi v6i cac loai hang kich thudc 16n, ning phai sir dung cic phuong tién chuyén
dung hoac c6 bi¢n phap dam bao an toan cho ngudi va hang.

- Khi bbc xép hang ban dém, hoic nhing noi t6i do khong du anh sang ty nhién phai
duoc chiéu sang day du.

- Cong nhan bdc xép cac loai nguyén vt lidu nhiéu bui phai duoc trang bi phong hd
day du phu hop dam bao an toan.

- Cong nhan van hanh cac phuong tién van chuyén xép d& nhu 6 to, cdu .. phai duoc
qua dao tao nghé, huan luyén k¥ vé k¥ thuit an toan c6 chimg chi ding quy dinh véi
phuong tién dugc giao; khi lam viéc phai tudn theo ndi quy cong trudong va ludt I¢ giao
thong hién hanh nhu téc d9, tai trong khi chuyén cho.

- Khi van chuyén thu cong, cac phuong tién tho so phai kiém tra k¥ tranh dut, gy,
hong khi dang lam viéc. Kiém tra cac tuyén dudng van chuyén dam bao bang phang,
quang thodng, khong vat can trén dudng.

- Céc phuong tién van tai co gidi phai kiém tra thudng xuyén cac co cau, hé thong
an toan: phanh, him, dén chiéu sang, coi; cic phuong tién tu d6 phai kiém tra cac thiét
bi gilt kep thung ben, chdt hdm chan.

- Tuy loai vat liéu va phuong tién van chuyén ma ké, chén, chang budc chac chan,
dic biét cac loai vat lidu két cau c6 kich thudc 16n, nang, cong kénh, dé va.

6.4. An toan trong sir dung xe may xay dung

- Xe may xay dung phai c6 du hd so k¥ thuat, trong d6 c6 cac thong sb ky thuat co
ban, hudng dan vé lip dit, van chuyén, bao quan, str dung va stra chita, c6 sd giao ca,
sO theo ddi tinh trang k¥ thuat. Thyc hién nghiém ngit cong tac ding kiém, khong sir
dung khi gidy phép hét han st dung.

- May méc thiét bi trudc khi dua vao st dung tai cong trudng phai duoc kiém tra ki
tinh trang k¥ thuat, dac bi¢t 1a cac co c4u an toan. Khi phét hién hong hoc phai sua chira
ngay, kiém tra van hanh thir d4m bao méi sir dung.

- Phan ludng, phéan tuyén, khu vuc cho timng may. Cac may cb dinh phai lap dat chac
chan trén nén 6n dinh, kho réo sach s&; budng diéu khién phai c6 khoa, khong cho ngudi
khong c6 nhiém vu vao budng tranh giy su cd; treo ndi quy, quy trinh van hanh cho
cac may.

- B4 tri cong nhan van hanh c6 du sitc khoe, ddo tao qua trudng 16p, di gidy chimg
nhan, bang 14i, bac tho, kinh nghiém va hiéu biét 15 tinh ning k¥ thuat cua loai phuong
tién dugc giao van hanh, dugc huin luyén vé ky thuat an toan khi st dung may, trang
bi day du cac loai phuong tién bao vé ca nhan.

- Cac xe may xay dung c6 dan dién phai duoc: boc cach dién hodc bao che kin cac

phan mang dién dé tran, ndi dat bao vé phan kim loai khong mang dién.
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- Trong khu vuc c6 duong day tai dién, hd dao phai bd tri may dé c6 pham vi 1am
vi€c vdi cu ly an toan theo quy dinh.

- Bao che cac bd phan chuyén dong cia xe may c6 thé gdy nguy hiém cho ngudi
ddng thoi phai trang bi cac phuong tién bao vé c4 nhan dam bao an toan.

6.5. An toan trong cong tac lap dit, thao d&, sir dung dan gido

- Phan cong can bd k¥ thuat huéng din 1ip dung, thao d& va phai kiém tra thuong
xuyén nhét 14 sau mua bao, sau dot nghi dai ngay.

- Bb tri cong nhan kinh nghiém, du tiéu chuan, duoc trang bi cac phuong tién bao
v¢, dung cu lam viéc trén cao dé lép dung, thao d& gian gido.

- Noi ldp dung gian gido phai san biang, ddm chit va thoat nude tot. Ké 16t chan gian
gido chic chin, neo gidng dam bao.

- Phai dung can truc, rong roc dé thao do, chuyén tung chi tiét, cAm ném tir trén cao
xuéng, trude khi thao do don v¢ sinh san cong tac.

- Néu lp dung, thdo d& gian gido kim loai gan duong day dién khoang cach <5m,
phai cat dién.

- Gian gi4o lap xong phai nghiém thu ding quy dinh.

- Tai trong dat trén san khong duoc vuot tai trong tinh toan. Khi can dat tai trong lomn
phai tinh toan gia c6 dé dam bao an toan.

- Khong dé vat khac va dap vao gian gido, vat liéu phai dat tir tir 1én san thao tac.

- Chiéu sang day du ban dém, Itc tdi troi chd 1am viéc va di lai trén gian gido.

- Khong dugc lam viéc khi tro1 mua to, giong bao, gi6 manh.

6.6. An toan trong cong tac bé tong, cot thép
6.6.1. Van khuon

- Van khuon ghép sén thanh khdi hoic tim 16n phai dam bao ving chic khi cau lip,
khi cau lép phai tranh va cham vao cac bo phan két cAu da lép trudc.

- Lap dung van khuon & d6 cao khong 16n hon 6m duoc dung gia d& dé dung thao
tac, 0 do cao trén 6m phai dung san thao tac.

- Cam dat va chét Xép cc tAm véan khuén, cac bod phan cua van khuon 1én chiéu nghi
clia cau thang, ban cong, cac mat ddc, cac 16i di sat canh 15 héng hodc mép ngoai cua
cong trinh, & cac vi tri thang dimg hodc nghiéng khi chwa gidng néo.

- Céc bo phan chéng d& phai duoc ké 16t chic chin, tranh nghiéng lan trugt lam sup
d6 van khuon.

Khi lip ghép, thao d& van khuén & phia trén cAm ngudi qua lai hodc 1am viée & phia

duéi, str dung day an toan khi lap ghép, thdo d& & trén cao.
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6.6.2. Cot thép

Cong tac cbt thép phai thyc hién dam bao an toan tir khau gia cong dén lap dat.
Khi thyc hién cac cong viéc ngudi cong nhan dugce trang bi cac dung cu that an toan,
cac phuong ti¢n bao vé ca nhan phu hop voi tiung cong viéc: kinh han, mét na han, kinh
bao ho, ging tay, 40 quan, gidy, mil.
6.6.3. Bé tong

- Cong tac bé tong phat sinh nhiéu yéu td doc hai nguy hiém, nén phai trang bi cho
cong nhan: Quan 4o, khau trang, kinh chéng bui, ging, ung, ging tay chong rung, giay
chéng rung.

- Cong nhan van hanh may phai dugc huan luyén an toan vé sinh lao dong.

- Khong dugc sura chita khi méay dang hoat dong.

- Trude khi dd bé tong phai nghiém thu cép pha, cot thép, cot chéng do, san thao tac
dé phong su cd tai nan.

- L6i di phia dudi khu vuc dang d6, ddm bé tong phai rao, ngin va c6 bién cim ngudi
qua lai.

- Khi d6 bé tong cAm cong nhan dimg va qua lai dudi va trude voi phun bé tong.
Tranh xa voi khi phun phong phat sinh dong tinh dién 16n, c6 bién phép tan dién trén
vOi phun bang cach nbi 6ng phun vao than may bang day dan.

- Khi d6 ludn giam sat tinh trang k¥ thuat va hoat dong cia méy, phong cac su cd co
thé xay ra.

6.7. An toan phong chéng chay nd
6.7.1. Cac nguyén nhan gay chdy trén cong truong xay dung

- Lira tao ra do han, dét, séy vat liéu, dbt phé liéu, dun niu.

- Céc thiét bi tao nhiét thiéu kiém tra dé su cd: nhu su gia nhi¢t cac may nén khi.

- Phat sinh tia ltra dién tai nhitng noi du ndi dién khong dam bao, day dan dién qua
néng do qua tai, do chap dién.

- Do sét danh vao cac khu vuc chira cac vat liéu dé chay nd.

- Vit bira bii tan thude, miu chay nho & nhirng noi c6 vat liéu dé chay.

- Trong diéu kién thich hop mot s6 chat chdy co thé tao ra v6i khong khi nhitng hdn
hop c6 thé gay nd, khi tiép xtic ngon lira xay ra chay vé6i van toc 16n gy nd.

- Céac dam chay khéc lan sang.

6.7.2. Céc bién phap phong chong chay, nd

- Céc bién phap phong chay nd trong thi cong

- Giam sd luong, bao quan ding quy dinh PCCN, thu gom, giai phong kip thoi vt
liéu, phé thai chay dugc va d& chay. Ludn dam bao thong thoang noi 1am viée dit biét

tai cac vi tri nhu may han, may phat dién...
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- B6 tri cira, dudng di du dé thoat ngudi ra khoi khu vie dam chay.

- B4 tri cac binh chita chay, hong nudc chira chay, bé nudc, bai cat, x0 chau, cude
xéng chita chdy xung quanh cong trinh va tai nhirng noi c6 nguy co chy nd. Dic biét
cac binh chita chay b tri tai cac vi tri thich hop c6 bang chi din dé kip thoi sir dung
khi can thiét.

- Tai van phong BCH cong truong, noi dé may dién thoai dit bang hiéu Iénh chira
chay va co cac sb dién thoai nong nhu: Ctru hoa, Cap ctru, Cong an...

6.8. Bién phap vé té chirc

- Thuong xuyén tuyén truyén, gido duc moi ngudi nhan thire ding cong tac PCCC.
Pho bién cac quy dinh Phap 1énh phong chdy, chita chdy ctia Nha nudc. Huéng dan,
van dong cong nhan vién trong cong truong nghiém chinh chip hanh cac ndi quy an
toan vé chay nd. Td chirc huin luyén, dién tap PCCC tai chd cho luc luong lao dong
trén cong truong. Thanh 1ap Poi PCCC 1a luc luong thudng truc, nong cdt trén cong
truong dé phong ngira va ing ctru cac sy ¢b chay nd xay ra, gom nhiing cong nhan khoe
manh, nhanh nhen, thao vat, duoc huan luyén dinh ky vé cong tac phong chay chita
chdy, do chi huy truédng cong truong chi huy.

- Trong hoat dong PCCC l4y phong ngira 1a chinh, tich cuc va chii dong phong ngira,
han ché dén muc thép nhét cac vu chay xay ra va thiét hai do chay gay ra.

- Pit cac tiéu 1énh phong chay chita chdy & cac khu vuc dé xay ra chay no.

- Nghiém cdm moi hanh vi ty y gdy lira trén cong truong.

- Chuén bi sin sang luc luong, phuong tién va cac diéu kién cu thé cho ting thoi
diém, ting dia diém dé khi c6 chay xay ra thi chira chay kip thoi, c6 hiéu qua.

* Cac giai phap chira chay khi c6 su co

- Pé chita chay co hi¢u qua can 1am tét cac viéc sau: Thiét ké hé théng bao dong khi
c6 chay (coi, chudng, kéng...), chuan bi ddy du cic chét chita chdy, cic dung cu va
phuong tién chita chdy ¢ nhiing vi tri hop 1y da duogc tinh toan thiét ké trude, chuan bi
luc lugng chita chay va cudi ciing 1a k¥ thuat chita chay.

- Tuy theo ddc diém ctia ddm chay dé sir dung céac loai phuong tién chita chy phu
hop tranh 1am ting thém murc d6 nguy hiém cia sy cb.

- Céch ly sy lan truyén cac dam dam chay.

- Tao 15i thoat nan, ctru nan dé so tan nguoi va cac loai vat li¢u dé chay nd gén khu
vuc chay. Ctr nguoi bdo chay va bao chay voi luc lugng chita chay chuyén nghiép.

- Luc luong chita chdy va khic phuc sau chay

- Luc lugng chita chdy ¢ cong trudong 1a toan by nhitng ngudi c6 mat trén cong trudng
khi xay ra chay, tham gia chdng chay khic phuc sau chay dué6i sy chi huy cua Ban chi
huy va 61 PCCC.
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- Cong viéc khéc phuc sau chay: Thu don hién trudong chay dé 6n dinh sinh hoat va thi
cong. So ctru cap ciru néu cb xdy ra tai nan di véi ngudi

6.9. Biao vé méi trwong va an ninh trat tw

6.9.1. Giir gin v€ sinh va an toan lao dong

- Chon phuong tién van chuyén rac thai theo phuong dimg, phuong ngang, phuong
tién van chuyén dé dé rac thai dén noi qui dinh vao cac thdi gian cho phép cua dia
phuong. Van chuyén theo phuong dimg ding may van thiang, ong kin... khong tha roi
tu do vat liéu va phé thai tir trén xudng.

- Nha vé sinh cong trudng s& dugc bb tri tai vi tri thich hop, kin déo, cubi hudng gio,
dam bao v¢ sinh va my quan cho cong truong.

- Thudng xuyén don dep vé sinh trong cong trudng, cac phé thai khi chuyén xudng
dat duoc tap két ngay tai bai thu gom va van chuyén ngay ra khoi cong truong dén noi
quy dinh cua co quan quan 1y bdo v¢ moi truong dia phuong.

- Cong truong nam trong do thi, viéc van chuyén cau kién, nguyén vat liéu... phuc
vu thi cong déu dugc tuan theo cac quy dinh cua chinh quyén dia phuong.

- C4c phuong tién van chuyén nguyén vat liéu, vat liéu phé thai, dat da... déu co
thung xe, dugc che chin kin va gidng budc vimg dé khong cho roi d6 vat dugc van
chuyén anh huéng dén canh quan thanh phé.

6.9.2. Chong bui, vat rét tir trén cao

- Tién hanh bao che hét d6 cao cong trinh bang bat, ludi cach ly khu vuc thi cong
véi cac khu vue khac dé chéng bui va vat roi tu trén cao xuéng. Lap rao ngan, bién bao
canh bao khu vuc thi cong c6 vat roi. Co bi¢n phap che chin bui béng vai bat hodc phun
nudc khi gap troi gio to.

- Tud1 nude ¢ nhiing doan duong, khu vuc kho, bui c6 xe ¢ thuong qua lai trong
cong truong.

- Chéng 6n, rung doéng quéa mic.

- Khi sir dung céc bién phap thi cong co gidi, tién hanh lua chon giai phap thi cong
thich hop véi ddc diém, tinh hinh, vi tri ctia cong trinh.

- Céc giai phap thi cong it gay ra tiéng 6n va rung dong nho nhét s& dwoc wu tién sir
dung cho cong tac thi cong cong trinh nay.

6.9.3. Bio vé cong trinh ky thuit ha ting khu vwe xung quanh

- Thuc hién bién phap bao vé va khong giy anh hudng t6i hé thdng cong trinh k¥
thuat ha tﬁng hién c6 lan can xung quanh khu vuc thi cong.

- Pon vi thi cong 14p bién phap bao vé dé hé thong k§ thuat nay hoat dong binh
thuong. Chi dugc phép thay d6i, di chuyén hé théng cong trinh k¥ thuét ha tang sau khi

d3 c6 vin ban ciia co quan quan 1y hé thdng cong trinh nay cho phép thay ddi, di chuyén,
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cung cap so do chi din can thiét cua toan hé théng va thoa thun vé bién phap tam thoi
dé duy tri cac diéu kién binh thudng cho sinh hoat va san xuit cta dan cu trong ving.
6.9.4. Bién phap bao vé cong trinh, bido diam an ninh khu vuc va TTXH

- Pon vi thi cong quan triét, quan 1y s CBCNV cuia minh khi lam viéc trén cong
truong khong dugc vao cac khu vuc xung quanh khong thugc pham vi cong truong,
khong duoc 1am 6n a0 gdy mat trat ty anh huong dén qua trinh sinh hoat, san xuat
chung cua toan khu vuec.

- Vit tu, xe may ciia don vi thi cong tap két dung noi qui dinh. Trong qua trinh thi
cong co bién phap bao vé khong dé anh huong dén cac khu vuc xung quanh. Pon vi
hoan toan chiu trach nhi¢m céc truong hop su ¢ do don vi gay ra.

- Trén cong trudng thuong xuyén bd tri nhan vién bao vé dé kiém soat moi hoat dong
an ninh trat tu trén cong trudng. C6 sy phdi hop, két hop voi chinh quyén dia phuong
dé bao vé tai san cta don vi thi cong trén cong truong cling nhu tranh cac hinh thirc pha
hoai khac.
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PHAN III: UNG DUNG BIM PHAN
TICH DOANH THU - CHI PHI

Héi dong hwéng din:

1. Giang vién: TS. Ngo6 Ngoc Tri

2. Can bd doanh nghi¢p: ThS. Phan Thanh Dtrc
Sinh vién thuc hién :

1. Vo Thi Khanh Vy - 118200084

2. Lé Viét Phu - 118200062
L6p sinh hoat ¢ 20KX
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CHUONG 1: PHAN TiCH KINH TE - TAI CHINH

1.1. Co s& xac dinh chi phi thi cong xay dung cong trinh
1.1.1. Co s& khéi lwgng cong trinh

Can cu khoi luong cong trinh thuc té da duoc do boc lai va hé théng van ban Phap
luat lién quan.

- Nghi dinh s6 10/2021/ND-CP ngay 09/02/2021 cta Chinh pha vé quéan 1y chi phi
dau tu xay dung.

- Théng tu s6 11/2021/TT-BXD ngay 31/8/2021 cua Bo xay dung vé viéc huéng
dan xéc dinh va quan 1y chi phi dau tu xay dung.

- Thong tu s6 12/2021/TT-BXD ngay 31/8/2021 ciia B xay dung vé viéc ban hanh
dinh muc xay dung.

- Théng tu s6 13/2021/TT-BXD ngay 31/8/2021 cta Bo xay dung vé viéc hudng
dan phuong phap xéc dinh céc chi tiéu kinh té k¥ thuat va do boc khéi luong cong trinh.

- Luat xay dung ngay 18/06/2014 cta nudc Cong hoa xa hdi chu nghia Viét Nam.
1.1.2. Co s& bién phap ky thuit trién khai thi cong

- Tién d9 thi cong: 366 ngay

- Céc bién phép ki thuat t6 chirc thi cong da 1ap cu thé dé thuc hién cac cong tac
sao cho hiéu qua va thuén tién nhat.

- Tong mit bang thi cong thyc té cong trinh duogc sip xép va bé tri sao cho thuan
tién cho viéc di chuyén, van chuyén vat tu va dam bao an toan trong qua trinh thi cong
cong trinh.

- Nhu cau nhan cong lao dong, may moéc thi cong di dugce tinh toan va phan bo sao
cho hop 1y nhét cho tirng cong tac.

1.2. Xac dinh cac khoan ban dau

1.2.1. X4c dinh khoan tién dwoc tam &ng ban diu
Sau khi nhin duoc bao dam thuc hién hop déng va bao lanh tién tam tmg, Cha dau tu s&
g trude cho Nha thau 30% gia tri hop dong, gia tri hop dong 20,055,088,825 VND.
Vay tai thoi diém ban du cong ty duoc bén chil dau tu tam tng 1 khoan tién la:

30% x Gatma = 30% x 20,055,088,825 = 5,570,858,007 (ddng)
(Bang chit: Nam ty, ndm tram bdy muroi triéu, tdm tram ndm muoi tdm nghin,

khéng tram linh bay dong.)
Chua dau tu s& thanh toan cho Nha thau trong vong 07 ngay lam viéc ké tir ngay hop
déng ¢6 hiéu lyc va sau khi Chu dau tu d nhan déy du hd so dé nghi tam ung tor Nha
thau. Tién tam tng dugc thu hdi theo ty 1¢ twong (g ngay khi 1an thanh toan dau tién
va dugc thu hoi hét khi thanh toan dat > 80% gia tri khbi lugng thuc hién theo hop dong.
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1.2.2. Xac dinh cac khoan chi phi ban dau

Trude khi thi cong, nha thau phai chuin bi ddy du co sé ha tang k¥ thuét can thiét
phuc vu cho sinh hoat, lam viéc can by va cong nhan, phuc vu cho thi cong, bao gff)m:

+ Chi phi xy dung nha ¢ tam tai hién trudng dé diéu hanh thi cong.

+ Chi phi xay dung kho bai.

+ Chi phi bom nudc vét bun.

+ Chi phi chuan an toan lao dong

+ Chi phi an toan giao thong va phuc vu thi cong

Céc s6 liéu vé dién tich cong trinh tam duoc léy tu phﬁn tinh toan mat béng thi
cong. Pon gia xdy dung cong trinh tam 13 don gia ndi bd cua cong ty duge lay trén co
s& tong hop chi phi xdy dung cong trinh tam c6 tinh chat twong ty tai cac cong trudng
trude do6. Vat liéu st dung cho cong trinh tam lan nay 1a mai hoan toan, sau khi két thiic
cong trinh s& dugc thu hoi tai sir dung lai. Do d6 khi tinh toan chi phi c6 ké dén phan
tram thu hoi, ty 1 nay dugc lay tir kinh nghiém thi cong nhitng cong trinh twong tu trong
khoang thoi gian tuong tu clia cong ty.

Bang 3. 1 Cac khoan chi phi ban dau

PVT: VNP
STT Hang muc chi phi Chi phi
1 | Chi phi nha tam dé & va diéu hanh thi cong tai hién truong 126,021,544
2 Chi phi an toan lao dong 63,688,756
3 | Chi phi kho bai 56,350,000
5 | Chi phi khong xéac dinh khéi lwong khéc 65,914,707
Tong 311,975,007

1.3. X4c dinh cac khoian muc chi phi thye té

1.3.1. Chi phi truec tiép
1.3.1.1. Xdc dinh chi phi vit liéu thic té
a) Co s& xac dinh chi phi vat li€u thi cong tai cong trudng:

- Khéi luong thyc té ca tirg cong tac.

- Binh muc ndi bo cia doanh nghiép, $6 luong tung loai vat liéu ding quy cach phérn
chat cdu thanh mét don vi khdi luong.

- Céc thong bao gia vat liéu xay dung dinh ki cua S& xay dung va cac cong van cua
cac S¢ ban nganh c6 lién quan vé viée cong bd gid vat liéu xay dung, bang gia cudc van
tai hang hoa dén hién truong cong trinh tai thoi diém thi cong.

- Can cur vao gia cac loai vat liéu thuc té nha san xuét, nha cung ung vat tu cam két
cung cép cho nha thau.

b) Pon gia vat li¢u thi cong:
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Gia céc loai vat li€u thyuc t€ nha san xuat, nha cung trng vat tu cam két cung cap cho

nha thau thi cong c6 thé kém theo mirc chiét khiu thoa thuan do nha thau thi cong 1a dbi

tac thuong xuyén mua so lugng 16n ctia nha cung ing, uy tin, thuong hiéu cua nha thau

trén thi truong xay dung...

Bang 3. 2 Don gia vat liéu thi cong thuc té

DVT: VND
- .| Murc - | Hésod
on gia . on gia
STT | M3 hi¢u Tén vét tw PV 591 chibt S| luan
TT P thuc té .
khau chuyén
Vira bé tong M250,
1 | C2224 XM PCB30, d4 1x2, | m3 960,288 | 6% 902,671
do sut 2+4cm
Vira bé tong M250,
2 | C2524 XM PCB30, d4 1x2, | m3 | 1,037,885 | 6% 975,612
do sut 14+-17cm
Vira bé tong M250,
3 | C2524 XM PCB30, d4 1x2, | m3 | 1,037,885 | 6% 975,612
do sut 14+17cm
4 |V03692 | Cotchdng thép ong | kg 14,500 | 2% 14,210 | 0.11
5 | V05429 | Day thép kg 20,000 | 2% 19,600
6 | V05648 | Dinh kg 20,000 | 3% 19,400
7 | V05663 | DPinh dia cai 500 | 3% 485
8 | V06656 | Gd nep, chong m3 | 2,300,000 | 3% |2,231,000 | 0.11
9 | V06684 | G6 van m3 | 4,200,000 | 3% |4,074,000 | 0.11
10 | V07168 | Khung xuong nhom | kg 20,000 | 3% 19,400 | 0.11
11 | V10166 | Que han kg 21,818 | 3% 21,163
12 | V11424 | Thép tron kg 14,464 | 6% 13,596
Thép tron Fi
13 | V11428 <10 kg 15,050 | 6% 14,147
<10mm
Thép tron Fi
14 | V11430 <18 kg 14,900 | 6% 14,006
<18mm
Thép tron Fi
15 | V11434 10 kg 14,900 | 6% 14,006
mm
Thép tron Fi
16 | V11436 18 kg 14,900 | 6% 14,006
mm
17 | V118881 | Vén ép phu phim m2 105,000 | 6% 98,700 | 0.11
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Chi phi vét liéu dy thau (Xem chi tiét Phy luc Phan II, Bang 2.1, Trang 22)
Vay tong hop chi phi vat liéu dy thau 1a: 10,155,458,960.76 VND
1.3.1.2. Xdc dinh chi phi nhén céng thwc té
a) Co sé xac dinh chi phi nhan cong thi cong

- Tong tién d6 thi cong cong trinh

- Bang don gia nhan cong ndi bd cua doanh nghiép

- Binh mrc hao phi ndi bo ctia doanh nghiép

- Khéi lwong thyc té ciia timg cong tac

- Céc bién phép k¥ thuat to chuc thi cong da lap

- Céc van ban phap luat c6 lién quan: Nghi dinh s6 10/2021/ND-CP ban hanh ngay
09/02/2021 ctia Chinh pha vé quan 1i chi phi dau tu xay dung cong trinh va Thong tu
56 13/2021/TT-BXD.
b) Pon gia nhan cong thi cong

Pon gia nhan cong thi cong thyc té duoc tinh toan theo cac quy dinh vé tién luong
va bac luong do Nha nudc ban hanh trong Iinh vyc xay dung, va don gia nhan cong
ndi bd ctia doanh nghiép. Mirc luong cu thé theo Thong tu 13/2021/TT-BXD.
Bang 3. 3 Don gia nhan cong

DVT: VNP
STT | MSVT Tén nhan cong bv Gia HT

1 N2357 | Nhan cong bac 3,5/7 - Nhom 2 cong 282,900
2 N2407 | Nhan cong bac 4,0/7 - Nhom 2 cong 307,095
3 N4307 | Nhan cong bac 3,0/7 - Nhém 4 cong 232,109
4 N4407 | Nhan cong bac 4,0/7 - Nhém 4 cong 275,524
5 N4507 | Nhan cong bac 5,0/7 - Nhém 4 cong 323,950
6 N4607 | Nhan cong bac 6,0/7 - Nhém 4 cong 384,064

¢) Xac dinh chi phi nhin cong

Budc 1: Thiét ké thanh phﬁn td doi, xac dinh bac thg binh quan. Can cu vao trinh

d6 va kinh nghiém thi cong ctia nha thau.

Budc 2: Tinh toan hao phi lao dong theo phuong an to doi da thiét ké.

Chi phi nhdn céng cé thiét ké bién phdp ky thudt (Xem chi tiét Phu luc Phan II, Bing
2.2, Trang 108)

1.3.1.3 Chi phi may thi cong

a) Co s xac dinh chi phi may thi cong

- Can cu xac dinh

+ Can ¢t vao khdi lugng moi thau.

+ DPon gid may thi cong ndi bd cua doanh nghiép.
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+ Pinh mrc ndi bd ciia doanh nghiép.

+ Bién phap k¥ thuat, t6 chuc thi cong Nha thau da lap.

- Can ctr vao viéc phan loai nhom may thi cong:

+ M4y nhém I: may phuc vu cho cong tac riéng 1é va thoi gian hoat dong ngit

quing trong ca nhu may cit udn cdt thép, may cit gach d4, may han dién, ...

+ M4y nhom II: may phuc vu cho cong tac riéng 1¢ va hoat dong lién tuc trong

ca: may dao dét, 6 t6 van chuyén, may dam bé tong, may ép coc, ...

+ M4y nhém III: nhém méy phuc vu chung cho nhiéu cong tac khac nhau nhu:

may van thiang tai, van thiang 10ng, can truc thap, may tron vita va bé tong.

b) Chi phi may nhom 1

Nhom 1 gdm cac may c6 thoi gian sir dung ngat quang trong ca, thuc té viéc xac dinh
chinh x4c thoi gian 1am viéc ctia may dé hoan thanh mot don vi khéi luong cong tac 1a
rat kho (nhu may han, méy cat udn thép, may cat gach da...). Vi vay, hao phi ca may cia
cac loai may nay dé hoan thanh 1 don vi khdi lugng cong tac s& duoc 1y bang dinh muc
hao phi ca may quy dinh trong Dinh mtc TT12/2021/TT-BXD, ttic 1a tong hao phi ca

may thyc té s& dugc lay bang tong hao phi ca may Dy toan.

n
MTC ppom 1 = Z(Q X DMyrci X Gyrei)

Trong do:

- Q: Khéi luong cong tac co sir dung may;

- DMwrci: Binh mirc hao phi may thi cong thi i;

- Gwmrci: Pon gia may thi cong thi 1.

- n: S6 loai may thi cong.

Chi phi mdy nhém 1 (Xem chi tiét Phu luc Phan II, Bang 2.3, Trang 191)
Bang 3. 4 Bang tong hop chi phi may nhém 1

PVT: VNP
Khoi .
A Don gia Thanh tién
STT| MH Loai may thi cong lwgng
(VND/ca) (VND)
PMHP
MO0596 | Méy cat ubn cdt thép SkW | 138,369 | 267,015 | 36,729,957.612
2 | M0934 | M4y han dién 23kW 511,163 | 396,951 | 202,906,467.602
TONG HQP MAY NHOM 1 239,636,425.21

¢) Chi phi may nhom 2
Nhém 2 gém cac may c6 thoi gian lam viéc nhiéu, gan nhu lién tuc trong ca, va chi
st dung cho tirng cong tac riéng 1é. (May dao, 6 t6 van chuyén dat, may han, may dam

bé tong).

SVTH: Vo Thi Khanh Vy, Lé Viét Phu; GVHD: TS. Ng6 Ngoc Tri; CBDN: ThS. Phan Thanh Buc 121



Pé tai: Lip ké hoach trién khai BIM céng trinh Khach san Pham Doanh Phirong

Chi phi may nhom 2 duoc tinh theo cong thirc:
MTC ypsm2 = Z(HPMTCL' x Gyrei)
Trong do:
- HPure: : Hao phi may thi cong thi i ctia Nha thau xay dyng;
- Gure: Pon gi may thi cong thir i;
- n: S loai may thi cong.
Chi phi mdy nhém 2 (Xem chi tiét Phu luc Phan II, Bing 2.4, Trang 227)
Bang 3. 5 Bang tong hop chi phi may nhém 2

DVT: VND

Don gia ca 2 Thanh

= A o A : Tong o
STT | Ma hi¢u Loai may thi cong may tién
N HPCM

(dong/ca) (VND)
MO0446A | - May bom bé tong 50m3/h | 2,025,154 34 68,855,236
2 MO0667 | - May dam dui 1,5kW 260,207 68 17,694,076
TONG MAY NHOM 2 86,549,312

c. Chi phi may nhom 3
Bao gdm cac may duoc sir dung chung chi nhidu cong tac c6 tinh chat trong tw nhau
nhu may tron bé tong, may can truc thap, van thing 16ng, van thing tai;... Dé thuan tién
cho viéc xac dinh chi phi may, ta st dung hao phi ca méy thuc té cta cong trinh thong
qua bién phap t6 chirc thi cong da thu hién két hop véi bién phap phan bé.
Phén bé theo trong lwong
Dua vao khdi luong cua cac loai vat li€u, ta tinh ra trong luong cua tung loai vat liéu
bang cach nhan vdi trong luong quy d6i. Sau khi c6 tong trong luong, ta xem d6 1a 100%
roi phan bo. Sir dung phuong phép nay dé phan bo chi phi can truc thap, vén thing tai,
may tron bé tong.
Phén bé theo hao phi lao dong
Duya thoi gian va s cong nhan thyc hién timg cong tac, ta tinh ra hao phi lao dong
(thoi gian x s6 cong nhan) cia timg cong tac. Sau khi co tong hao phi lao dong, ta xem
d6 12 100% roi phan bo. Str dung phuong phap nay dé phan b chi phi may van thing

16ng.
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Bang 3. 6 Bang tong hop chi phi may nhém 3

PVT: VND
STT | Ma may | Loai may va thiét bi SL TGLV | TGNV PGLV PGNV | PGBQ Thanh tién
1 | M02680 | Can tryc thap 25T 1 233 80 2,598,266 | 1,318,407 | 2,271,145 | 529,176,875
2 | MI479 | May van thing 16ng 3T 1 283 30 649,243 | 365,698 | 622,066 | 176,044,714
TONG HQP CHI PHi NHOM 3 705,221,589

- Phdn bé chi phi can truc thdp (Xem chi tiét Phy luc Phan II, Bang 2.5, Trang 257)

- Phdn bé chi phi mdy vin théing long 3T (Xem chi tiét Phu lyc Phan II, Bang 2.6, Trang 333)
To6ng chi phi may nhém 3: 705,221,589 VND.

- Bang tong hop chi phi mdy thi cong (Xem chi tiét Phu luc Phan II, Bang 2.7, Trang 408)
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CHUONG 2: XAC PINH DOANH THU

2.1. X4c dinh don gi4 chi tiét va doanh thu hop dong

Doanh thu hop dong chinh 14 gia trj hop dong duoc ky két giita chii dau tu va nha thau.
Gha = 20,055,088,825 VND

5.2.2. Xac dinh doanh thu theo dg¢t thanh toan
Thoi gian va khéi lwong thanh toan duoc quy dinh cu thé trong hop dong. Trong

d6 thoi diém nhan thanh toan 13 sau 7 ngdy 1am viéc ké tir ngdy nha thau cung cap day

da ho so nghiém thu dé nghi thanh toan.

Bang 3. 7 Doanh thu theo dot thanh todn

DVT: VND
STT | N¢i dung GTNT GTNT Liiy ké TL % hoan thanh
1 |botl 5,070,149,573 5,070,149,573 25.28%
2 | Dbot2 4,163,216,992 9,233,366,566 46.04%
3 | Dbot3 3,483,392,725 12,716,759,291 63.41%
4 | Dot4 3,481,034,953 16,197,794,244 80.77%
5 |Dot5 3,124,742,158 19,322,536,402 96.35%
6 |Dbot6 732,552,424 20,055,088,826 100.00%
5.3. Xac dinh chi phi thue té
5.3.1. X4c dinh cac khoan muc chi phi true tiép.
Bang 3. 8 Cac khoan muc chi phi tryc tiép
DVT: VND
STT Noi dung chi phi Gia tri Ky hi¢u
Chi phi true tiép 13,182,941,453.59 T
1 Chi phi vat liéu 10,155,458,960.77 VL
2 Chi phi nhan cong 1,931,387,503.28 NC
3 Chi phi may thi cong 1,096,094,989.54 M
5.3.2. Xac dinh chi phi chung
Bang 3. 9 Chi phi chung
DVT: VNP
STT Noi dung chi phi Tong s6
1 Chi phi chung 838,321,491
1 Chi phi quan Iy diéu hanh san xuat tai cong truong 827,775,137
1.1 Chi phi tién lvong bd may quan 1y cong truong 777,000,000
1.2 | Chi phi bao hiém x4 hoi, y té cho can bd, cong nhan 4,680,000
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STT Noi dung chi phi Tong so
1.3 Chi phi cép dién - nudc phuc vu cho thi cong, sinh hoat 44,776,843
1.4 | Chi phi chung khic & cap cong truong 1,318,294
2 Chi phi chung cap doanh nghiép 10,546,353
5.3.3. Tong hop chi phi xay dung
Bang 3. 10 Tong hop chi phi xiy dung
DVT: VND
STT Noi dung chi phi Gia tri Ky hi¢u
I Chi phi truc tiép
1 Chi phi vat liéu 10,155,458,960.77 VL
2 Chi phi nhan cong 1,931,387,503.28 NC
3 Chi phi may thi cong 1,096,094,989.54 M
Chi phi triee tiép 13,182,941,453.59 T
I | Chi phi gian tiép
Chi phi chung 838,321,490.51 C
2 Chi phi nha tam 126,021,544.00 LT
Chi phi mét s6 cong viéc khong
3 xac dinh dugc khéi luong tir TK 250,371,322.94 TT
Chi phi gidn tiép 1,214,714,357.45 GT
III | Thu nhép chiu thué tinh truéc 791,871,069.61 TL
Chi phi xay dung trudc thué 15,189,526,880.64 G
IV | Thué GTGT 1,518,952,688.06 GTGT
Chi phi xay dung sau thué 16,708,479,568.71 Gxd
TONG CONG 16,708,479,568.71
5.4. Xac dinh chi phi theo dgt thanh toan
Bang 3. 11 Tong hop chi phi dén lic nghiém thu theo cac dot
DVT: VND
STT Dot Chi phi Chi phi liiy ké
1 Chi phi ban dau 311,975,007.27 311,975,007.27
2 Dot 1 5,311,323,729.71 5,623,298,736.98
3 Dot 2 3,120,578,156.51 8,743,876,893.49
4 Dot 3 2,946,264,501.79 11,690,141,395.28
5 Dot 4 2,697,757,475.08 14,387,898,870.36
6 bot 5 2,553,076,583.09 16,940,975,453.44
7 bot 6 136,448,917.77 17,077,424,371.21
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CHUONG 3: XAC PINH LQI NHUAN

3.1. Xac dinh chi phi — Doanh thu thuc nhan

Chi phi tai thoi diém nhdn thanh todn: Sau khi xac dinh duoc chi phi binh quan ngay,
vé& duoc biéu d6 chi phi binh quan, dé dang xac dinh chi phi dén thoi diém nhan thanh
toan (sau thoi diém nghiém thu ngay).

Doanh thu thwc nhdn tai méi ky thanh todn: Tai mdi ky nghiém thu, chu dau tu cin
ctr vao khéi luong hoan thanh trong ky dé thanh toan cho nha thau. Cac dot thanh toan
cho nha thau duoc thuc hién theo quy dinh trong hop dong, sau khi nha thau nop day du
ho so theo quy dinh. Gia tri thanh toan chinh 1a gia tri hgp dong twong tng véi khdi
luong dugc nghiém thu sau khi da trir di khoan tién gitr lai 10%.

- Doanh thu thyc nhan: DTTN =DTHD - GL — HTU

- Trong do:

+ DTTN la doanh thu thuc nhan.
+ DTHP la doanh thu hop dong.
+ GL 1a khoan tién giit lai (10%DTHBD).
+ HTU la khoan hoan tam rng
* Xéc dinh ty 1€ ndop bdo hanh
Téng tién gitr lai phai nop:
GL =10% x DTHD = 10% x 20,055,088,825 = 2,005,508,882.58 VND
* Xac dinh ty 1€ hoan tam ung
+ HTU la viéc xac dinh ty 1€ ndp bao hanh va téng tién bao hanh phai ndp:
+ Tong gia tri tam tng:
TU = 30% x DTHD/1.08 = 30% x 20,055,088,825 / 1.08 = 5,570,858,007 VND
Bang 3. 12 Tong hop doanh thu thuc nhan tai cac ky thanh toan
DVT: Nghin VND

STT| N¢idung GTNT | Giirlai (10%) | HTU (30%) DTTN
0 |TU 5,570,858 5,570,858
1 | Dotl 5,070,150 507,015 1,521,045 | 3,042,090
2 | Dot2 4,163,217 416,322 1,248,965 | 2,497,930
3 [ Dot3 3,483,393 348,339 1,045,018 | 2,090,036
4 | Dot4 3,481,035 348,103 1,044310 | 2,088,621
5 |Dot5s 3,124,742 312,474 711,520 | 2,100,748
6 |Dot6 5,570,858 73,255 659,297
7 107/10/2026 2,005,509
Téng cong | 20,055,089 | 2,005,509 5,570,858 | 20,055,089
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Bang 3. 13 Tong hop doanh thu thuc nhén - chi phi tai cac ky duoc thanh toan
DVT: Nghin VNP

STT Dot Doanh thu | DT Liiy ké | Chiphi | CP Liiy ké
1 |TU 5,570,858 | 5,570,858 311,975 311,975
2 | Potl 3,042,090 | 8,612,948 | 5,667,397 5,979,372
3 | Pot2 2,497,930 | 11,110,878 | 3,039,818 9,019,189
4 | Pot3 2,090,036 | 13,200,914 | 2,906,041 | 11,925,230
5 | Dot4 2,088,621 | 15,289,535 | 2,819,296 | 14,744,525
6 |Dot5 2,100,748 | 17,390,283 | 2,272,647 | 17,017,172
7 | Dot6 659,297 | 18,049,580 60,252 | 17,077,424

14 | 07/10/2026 2,005,509 | 20,055,089 -1 17,077,424

3.2. Lgi nhuan

Loi nhuan trudc thué duoc tinh toan nhu sau:

LNTT =DTTN - CPTT
Trong d6: + LNTT: Loi nhuan trudc thué
+DTTN: Doanh thu thuc nhan

+CPTT: Chi phi thyc té
Bang 3. 14 Tong loi nhuan tai cac ky thanh toan

DVT: Nghin VND

STT Pot Doanh thu liiy ké | Chi phi liiy ké Loi nhuin
1 |TU 5,570,858 311,975 5,258,883
2 | Potl 8,612,948 5,979,372 2,633,576
3 | Pot2 11,110,878 9,019,189 2,091,689
4 | Pot3 13,200,914 11,925,230 1,275,684
5 | Dot4 15,289,535 14,744,525 545,009
6 |Dot5 17,390,283 17,017,172 373,111
7 | Dot6 18,049,580 17,077,424 972,156
14 | 07/10/2026 20,055,089 17,077,424 2,977,664

* Lo1 nhuan sau thué duogc tinh toan nhu sau:

Trong do:

+ LNST: Loi nhuén sau thué

LNST = LNTT — TNDN

+ TNDN =20% x LNTT = 20% x 2,977,664,455 = 595,532,891 (VND) : Thué thu nhap

doanh nghiép

=>LNST = LNTT - TNDN = 2,977,664,455 - 595,532,891

=2,382,131,564 (VND)
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CHUONG 5. HO SO THANH QUYET TOAN HPXD

5.1 QUY TRINH THANH TOAN
5.1.1. Quy trinh thanh toan khéi lwong hing ky véi Chi diu tu

Du 4n can trién khai cac cudc hop “kich-off” gitra cac nha thau vé6i cha dau tu va
dai dién ctia chu dau tu (néu c6) dé thdng nhit cac ndi dung quan trong nhu sau:

- Lam rd céc chi tiét thiét ké cong trinh con chua 1, cach thirc chung thuc hién du
an;

- K& hoach thanh toan khéi lwong hing ky, quyét toan dy 4n giita nha thau véi cha
dau tu;

- Lam 13 cac quy dinh, cach thitc quan 1y cic nha thau phu trong du 4n;

- Lam 13 yéu cau vé bo ho so thanh ton;

- Théng nhét quy trinh thanh toan giita nha thau va cha dau tu;

- Théng nhét sir dung cac biéu mau van ban ho so thanh quyét toan;

- Thong nhat cach thirc chung trong tinh toan khéi lwong thanh toan;

- Théng nhét cach thuc nghi¢m thu, thanh toan cac cong tac dac biét nhu cong tac
cdt thép va van khudn, dan gido, bdc xép (néu co). ...

- Théng nhat cach thire tinh toan, thanh toan chi phi gian tiép;

- Théng nhét cach thac xac dinh ty 1€ hoan thanh ctia cac cong tac, hang muc nhu
son nude, tran thach cao, ctra vach nhom kinh, 6p lat,...

- Cach thuc thanh toan va cach tinh tam ung vat tu;

- Théng nhat quy trinh xtr Iy va biéu mau kém theo khi ¢ su thay d6i khdi luong
theo yéu cau ctia chii dau tu hodc khi c¢6 tinh huéng khach quan phat sinh.

Sau khi c4c ndi1 dung trén dugc théng nhét, cin ¢t vao hd so ban vé trién khai thi
cong va hop dong xdy lap da ky, cac k¥ su QS cong trinh tién hanh 14p ké hoach thanh
toan khéi lwong hang ky trude khi tién hanh thi cong. Ctr mbi ky thanh toan, k§ su QS
cong trinh tién hanh tong hop khdi luong dy kién thanh toan, két hop thong tin hd so
chat lugng, hd so kiém dinh vat tu tir bd phan QA/QC, va kiém tra thuc té cong trinh dé
danh gia lai khdi lwong du kién thanh toan d6 c¢6 can diéu chinh hay khong trude khi
lam viéc giai trinh khéi lugng véi dai dién chu dau tw. Cin cir vao két luan cia cac cude
hop gidi trinh khdi luong véi dai dién cua chu dau tu, bod phan QS, bd phan QA/QC, bd
phan “shopdrawing” ctia nha thau tién hanh téng hop cac hd so can thiét dé dé nghi

thanh toan voi phia chu dau tu.
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’ Lip ke hoach thanh toan ]

|

T'ong hop kho luong du
ki¢n thanh toan
Kiem tra, danh ma khin Ho so chat luong, kiém dinh
lwong vor thue 1€ the cdng vét tu, ban v& hoan cong

>

I'dng hop khde luong, g tn
dé nghi thanh todn; tong hop
ho so thanh toan

&>

[ I'hanh todn ]

Hinh 3. 1Quy trinh thanh to4n khéi luong hang ky véi chi dau tu
5.1.2 Xac dinh khdi lwgng thanh toin hing ky véi Chu dau tu

Trude khi khoi cong dy an, cin ctr vao hop dong di ky két, hd so thiét ké ban vé&
thi cong, ké hoach tién d6 trién khai thi cong, cac mdc thdi diém thanh toan duoc théng
nhit trong hop ddng d3 ky, cac ndi dung di théng nhét trong budi hop “kick-off” trién
khai dy 4n, bd phan QS cong trinh tién hanh xac dinh ké hoach khéi lwong du kién thanh
toan hang ky véi chu dau tu. Khdi luong thanh todn duoc trinh bay theo cong tac, giai
doan, hang muc, cong trinh theo biéu mau thanh toan di dugc théng nhat.

Khi dy 4n duoc tién hanh thi cong, dya trén ban ké hoach khoi luong thanh toan
d6 két hop v6i s6 lidu thuc té kiém tra trén cong trudng, ty 16 hoan thanh va khdi luong
cong tac, giai doan, hang muc thuc té duoc dai dién chu dau tu phé duy¢t trong hd so
nghiém thu chat lwong, bd phan QS cong trinh thyc hién ra soat, danh gia, hiéu chinh dé
téng hop thanh ho so khéi luong thuc té dé nghi chii dau tu thanh toan. Khéi luong dé
nghi chii dau tu thanh to4n cin cir vao hinh thtrc hop dong duoc xac dinh nhu sau:

Hop dong theo don gia ¢6 dinh: Thanh toan trén co s khdi luong thuc té hoan
thanh dugc nghi¢m thu cta ting l4n thanh toan;

5.1.3 Xac dinh gia tri dé nghi thanh toan véi Chi dau tu

Can ctr vao khdi luong dé nghi thanh toan, gia tri d& nghi chu dau tu thanh toan

chinh 13 gia tri hop dong twong tng véi khdi lwong duoc nghiém thu sau khi di trir di

khoan gir lai cho nghia vu bao hanh (5% gié tri khdi luong dé nghi thanh toan), trir di
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gia tri hoan tam g vao mdi dot thanh toan, va trir di cac khoan giit lai khac theo quy
dinh trong hop dong (vi du nhu giam trir gia tri thanh toan do vi pham quy dinh an toan
lao dong trén cong trudng, tré tién do...).

Cong thirc xac dinh gia tri dé nghj thanh toan hang ky nhu sau:

Gid tri dé nghi thanh toan = Gia tri khoi lwong cong viéc hop do”‘ng da hoan thanh
dé nghi thanh todn trong ky + Gid tri khéi lirong cong viéc phdt sinh (néu cé6) — Gid tri
gitF lai theo hop dong — Gid tri hoan tam ing theo hop dong — Gid tri tuwong g phat vi
pham hop dong (néu c6) — Gid tri tam iing khdc trong ky (néu cd)

5.2 TRINH BAY HO SO THANH TOAN CONG TRINH
5.2.1 Thanh phan hd so thanh toan va quyét toin

H6 so thanh toan hop dong xay dung do nha thau lap phu hop véi ting loai hop dong
xay dung, gia hop dong va cac thoa thuan trong hop ddng. Ho so thanh toan (bao gdm
ca biéu mau) phai duoc ghi rd trong hop dong xay dung va phai duoc phia chu dau tu
xéac nhan. Hd so thanh toan hop dong xdy dung gdom céc tai lidu chu yéu sau:

Bién ban nghiém thu khéi luong hoan thanh thue té (ting hodc giam so voi khéi luong
theo hop ddng) trong giai doan thanh toan c6 xac nhan cua dai dién chi dau tu va dai
dién nha thau;

Bang tinh gia trji cho nhitng cong viéc chua c6 don gia trong hop déng (néu co), trong
d6 can thé hién ca khéi lugng va don gia cho cac cong viée ndy c6 xac nhan cia dai dién
chi dau tu va dai dién nha thau;

bé nghi thanh toan ctia nha thau can thé hién cac ndi dung. Gia tri khoi luong hoan
thanh theo hop ddng, gia tri khdi luong cac cong viée phat sinh (néu c6), giam trir tién
tam Gng, gia tri dé nghi thanh toan trong giai doan sau khi di bu trir cac khoan nay co
x4c nhén clia dai dién chi dau tu va dai dién nha thau.

5.2.2 Ho so thanh toén cac dot

(Xem chi tiét tai Phu luc 2: HO so thanh toén)
5.2.3 Ho so quyét toan HDXD

(Xem chi tiét tai Phy luc 3: HO so quyét toan)
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PHAN IV: QUA TRINH THUC
HIEN BIM TRONG QUAN LY

DU AN XAY DUNG

Hoi dong huwéng din:

1. Giang vién: TS. Ngo Ngoc Tri

2. Can bd doanh nghi¢p: ThS. Phan Thanh Dirc
Sinh vién thuc hién :

1. VO Thi Khanh Vy - 118200084

2. Lé Viét Phti - 118200062
Lop sinh hoat : 20KX
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CHUONG I: GIOI THIEU VE BIM TRONG DU AN

1.1. Muc tiéu ap dung BIM cia dy an
1.1.1. Muc tiéu chung

Véi quy mé 16, ap dung BIM cho viéc trao d6i thong tin du 4n gitta cac bén lién
quan tir giai doan chudn bi dén quan 1y cong trinh tré nén dé dang hon, nang cao hiéu
qua va tinh minh bach trong qua qua trinh chun bi thi cong theo mé hinh céng trinh
BIM. Do d6, cong tac trién khai tng dung BIM trong qu4 trinh thi cong sé& tao diéu kién
mo hinh hoa céc thyuc trang cu thé ngoai cong trinh. Thuan lgi cho CPT va NT c6 thé
quan ly
1.1.2. Muc tiéu cu thé

- Ap dung BIM nham nang cao hiéu qua, chat luong viéc quan 1y, diéu phdi, phdi
hop thuc hién, trao d6i thong tin du an giita cac bén lién quan tir giai doan thi cong va
quan ly cong trinh;

- Giam thiéu cac xung dot ngoai ¥ muén xuét phat tir thiét ké hodc khong phu hop
giita yéu cau thiét ké vai thuc té thi cong; tiét kiém thoi gian, nguon luc, chi phi;

- Tang cudng tinh minh bach, thuan loi trong quan 1y, kiém soat chat lugng hoat
dong xay dung, ban giao cong trinh;

- Tang tinh chinh xac, thé hién tinh trinh tu thuc hién cac cong tac ngoai thuc té thi
cong.

- M6 hinh hoéa céac giai doan thiét ké du an

- Kiém soat khoi luwong thi cong thuc té, tién d6 thuc té ctia dy an ngoai cong trinh.

1.3. N¢i dung ap dung BIM
Bang 4. 1 N§i dung 4p dung BIM

STT NOI DUNG CONG VIEC AP DUNG BIM

BUOC 1 | DUNG MO HINH REVIT TONG THE PON BO MON

Thé hién day du 02 hang muc Kién tric, Két cau trén mo hinh tong thé

dé kiém soat tong quat thiét ké.

1 B9 mon Kién tric

Mo hinh Revit kién triic tong thé s& vu tién dung mo hinh tong thé bén
ngoai dé thé hién dugc hinh dang va loai vat li€u hoan thién cudi cung

cua céc thanh phan kién truc.
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STT NOI DUNG CONG VIEC AP DUNG BIM

Céc thanh phan kién tric néu giong nhau v€ hinh dang vao cau tao s€
duogc dung dién hinh thé hién trong cac ban vé dién hinh, dé lam giam
dung luong file mém, lam muot thao tac di€u khién file mém, giam thiéu

tai nguyén thiét bi phan ctng.

Hang muc noi that hodc thiét bi canh quan nhu ban ghé, thiét bi chuyén
dung nhu y té, gido duc dao tao, quang cao, hoac cac bién bao, bién tin
hiéu,... s& khong bao gdm trong mo hinh ndy ma chi thé hién lai & muc

do 2D hodc mo ta béng ky hi¢u.

2 B mon Keét cau

MBS hinh tong thé khdi bé tong cho toan dy an gdm cac hang muc chinh:

dam mong, san mong, vach ham, c¢ot, vach, dam, san, thang b, ram ddc.

Trién khai cac ban v€: mdt bang ddim moéng, méat bang dinh vi cdt, mat

bang tiét dién dam san.

BUOC 2 | LAP TRINH BANG NGON NGU PYTHON

Xuét bang thong ké tir Revit sang Excel.

Cap nhat cac thong sb ciu kién ( Mark, Comments,...) tir Excel vao lai
Revit.

Lay ID cac ciu kién tur file link dé c6 thé phuc vu qua trinh xir Iy va cham

trong ltc trién khai dy an.

BUOC 3 | KIEM TRA VA CHAM PON BQO MON

Kiém soat két nd1 va xung ddt cua tung bo mon Kién tric, Két cau.

1 B0 mon Kién tric

Cap nhat cac ban vé chi tiét vao mo hinh tong thé dé kiém soat tinh dong
nhat giira chi tiét va tong thé (Trong truong hop don vi thiét ké bo sung

va lam 13 cac chi tiét dat biét).

Kiém soat cac chi tiéu kinh té k§ thuat dwa trén mo hinh da tao dé ddi
chiéu v&i nhiém vu thiét ké ban dau:

- Kiém tra thong sé Dién tich yéu cau va Dién tich thiét ké.

SVTH: Vo Thi Khanh Vy, Lé Viét Phu; GVHD: TS. Ng6 Ngoc Tri; CBDN: ThS. Phan Thanh Buc 136



Pé tai: Lip ké hoach trién khai BIM céng trinh Khach san Pham Doanh Phirong

STT

NOI DUNG CONG VIEC AP DUNG BIM

- Kiém tra s0 li€u v€ Dién tich san, mat do xay dung dugc két xuat tir mo
hinh.

Lap noi dung bao céo nhirng thanh phﬁn kién trac bi va cham cho don vi
tu van thiét ké kién trac tim giai phap diéu chinh thong qua phwong phap
giao tiép RFI.

K¥ thuat vién BIM cdp nhat vao mo hinh dya trén phan hdi cta tir tw van

thiét ké kién tric.

B0 mon két cau

Lap noi dung bao cdo nhitng thanh phﬁn ké cau bi va cham cho don vi tu
van thiét ké két cau tim giai phap diéu chinh thong qua phuong phap giao
tiép RFI.

K¥ thuat vién BIM cép nhat vao moé hinh dya trén phan hdi cua tir tu van
thiét ké két cau

BUOC 4

KIEM TRA VA CHAM DA BQ MON

Phéi hop giira 2 bd mon Kién triic va Két ciu

- M6 hinh kién trac s& duoc lién két vao mo hinh két cau dé xtr Iy cac va
cham, dua ra cac phuong an phéi hop phu hop nhét cho cac bo mon va
kha thi cho thi cdng, van hanh, bao tri bao dudng.

- Thyc hién phdi hgp combine toan bd cac thanh phan cong trinh va

nhiing vi tri quan trong theo yéu cau duoc chi dinh cia TVTK

1.1

Piéu phoi BIM (BIM Coordinator)

- Chu tri cudc hop phdi hop.

- Tao lap mé hinh phéi hop, kiém tra cac 16i xung dot.

- Thyc hién phat hién xung dot va xuat bao cao.

- Gui bao céo 16i xung dot dén cac nhém thuc hién.

- Duy tri viéc tao lap va dam bao chét lugng M6 hinh thong tin cac bd

mon.

1.2

K¥ thuat vién BIM (BIM Modeler)

Cap nhat va diéu chinh cac mé hinh tir két qua budi hop phdi hop.
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STT

NOI DUNG CONG VIEC AP DUNG BIM

BUOC 5

LEN MO HINH TRIEN KHAI THI CONG

- Thé hién du cac loai ban v& Phan ngam, phan than, phan hoan thién.

- Xuat ban veé.

BUOC 6

LEN TIEN PO THUC HIEN DU AN MS PROJECT

Thé hién du cac hang muc cong trinh, cac ngay nghi trong thoi gian thuc

hién dy 4n cong trinh xay dung.

BUOC 7

BIM 4D

- M6 hinh Revit s& dugc dua vao Fuzor cliing v6i bang tién do da 1ap;

- Thuc hién phéi hop toa bd cac thanh phén cua cong trinh da co dé co
phuong 4n dung phu hop .

BUOC 8

TINH TOAN SO LIEU DU AN

- Tao cac Share Parameters dé phuc vu cong viéc dien ma dinh muac du
an ( Ma dinh mtrc, miéu ta,...).
- Pién ma dinh mrc va mo ta thong qua Excel va cdp nhat lai mo6 hinh

thong qua tng dung 1ap trinh trude do.

BUOC 9

BIM SD

- Xuat khdi luong tir mo hinh

- Thue hién xuat bao céo tai chinh béng Power BI

BUOC 10

CHATBOT

- Thuc hién dao tao Al hiéu vé du an.

- Phoi hop gitta Al va dit liéu du 4n dé cho ra san pham.

1.3.1. Quy dinh phoi hop
Nha quan Iy BIM — BIM Manager

Nha quan 1y BIM chiu trach nhiém xac dinh chién luoc xay dung va quan 1y thong

tin BIM; bao gém ca nhirng ban v& can phat hanh.
Piéu phéi BIM — BIM Coordinator
- bam bao sy phat trién va tuén thu ké hoach BIM;

- Két nbi gitra Chu dau tu, tu van thiét ké, tu van BIM;
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- Chu tri cac cudc hop diéu phdi BIM dinh ky trong giai doan thiét ké;

- Dam bao rang tit ca cac thanh vién trong nhém trién khai dang phan phdi va cap nhat
cac san phim BIM theo lich trinh;

- Pam bao ring cac san pham BIM duogc tai 1én may chu théng thudng dung vé thoi
gian va dung dinh dang file véi quy ude dat tén phu hop;

- Pam bao rang cac san pham BIM di dé trinh tudn thu tit ca cac yéu ciu duge dinh
nghia trong tai liéu nay va ké hoach BIM (BEP), va cac yéu cau dit liéu theo lich trinh;

- Két hop céc san pham BIM d¢é trinh vao mot mé hinh BIM hop nhit gom cac hé

- Phdi hop thiét ké va phan hoi vé kha nang xay dung bang viéc dua ra quyét dinh giai
quyét van dé v6i cac mo hinh BIM;

- C6 trinh d6 thong thao trong phan mém bién soan va diéu phdi BIM bang phan mém
Revit va bat ky cong cu phan mém nao khac duoc sir dung cho BIM va kiém tra mo
hinh;

- Pam béo rang BIM dugc st dung pht hop véi yéu cau / tiéu chuan thiét ké thu
nghiém;

- bam bao mo hinh dugc ¢ vi tri khong gian dia 1y;

- Pam bao rang cac diém tham khao chung duoc phan phdi va sir dung bdi TAT CA
thanh vién trong nhém;

- Cung cAp cac tap tin BIM cho tu van thiét ké va theo cac dinh dang tap tin duoc yéu
cau va dugc phan doan nhu di déng y trong BEP (vi du phan doan theo tang);

- C6 cach tiép can chu dong dé giai quyét van dé va dam bao rang moi nguoi déu c6
nhiing gi ho can khi ndo can.

Nguoi quan ly thong tin — Information Manager
Nguoi quan 1y thong tin dong mét vai trd quan trong trong viée thiét 1ap; quan 1y
CDE va dam bdo sy tuan thu cac quy trinh hop tac. B phan BIM cua CDT thyc hién
quyén giam sat cac hoat dong trén clia ngudi quan 1y thong tin.
Nguoi trién khai mé hinh BIM — BIM Modeler
La ngudi truc tiép thuc hién xdy dung mé hinh BIM. Mdi bd mén cd cac BIM
Modeler phu trach pham vi cong viéc bd mon ctiia minh.
1.3.2. Méi trwong dir liéu chung CDE
CDE 1a mot khai niém céu trac thong tin va dit liéu cua dy an. N6 nén dugc thong
qua boi tit ca cac bén lién quan du an. Khung cong viéc bao gém cac khu vuc c6 thé
chira dit lidu tir tit ca cac bén tham gia va lién quan. Tét ca cac thong tin lién quan dén

du an s€ dugc dat vao vi tri thich hop khi cac dy an tién hanh.
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Vé du an Trung tdm y té Quan Cam Lé, ONEDRIVE duoc trién khai nhu 14 mot
online hosting (lwru trit truc tuyén) ma cac nhém tham gia trién khai mé hinh, cac don vi

tu van va quan 1y du 4n phai st dung dé trao d6i tit ca cac thong tin du an.

& BIMHOTELPDP - 1. RECEIVED ( NHAN DU LIEU)
& BIMHOTELPDP - 2. WIP ( DANG THUC HIEN)
& BIMHOTELPDP - 3. REVIEW ( XEM TRUGC)

& BIM.HOTELPDP - 4. PUBLISHED ( PHAT HANH)

o BIM.HOTELPDP - 5. ARCHIVED ( LUU TRU)

Hinh 4. 1 CDE du 4n Pham Doanh Phuong

Dir liéu nhan dwoc tir cac bén — Received

Pay la noi luu trir dir liéu da nhan dugc tir don vi tu van thiét ké cung cép, thudc
vé quan 1y ndi bo ctia don vi tu van va trién khai BIM va khong mang gié tri phap 1y.
Céng viéc dang trién khai - WIP

Phan Cong viéc dang trién khai (WIP) duoc mdi nhom tham gia du an st dung
dé giir thong tin chua duoc chap thuin hién dang duoc san xuat. Ké hoach trién khai
BIM s& xé4c dinh quy trinh WIP duoc duy tri dé quan 1y nhém ndi bo va phai chi tiét qua
trinh kiém tra, xem xét va phé duyét. Khi thong tin duoc kiém tra dé hoan thanh va dugc
ngudi quan 1y nhom cong viéc phé duyét, nd phai dugec CBT tai 1én muc Xudt ban
(Published) cua CDE va c6 gia tri phéap 1y, cung cap thong tin cho cac bén.
Xem truoc — Review/Share

bay l1a noi chura céac dir 1iéu duge don vi trién khai mo hinh BIM ndp dit liéu vao
dé phuc vu cho viéc kiém thao hd so ctia don vi tu van hodc chi dau tu trude khi xuét
ban
Xudt ban - Published

Céc chip thuan thiét ké s& duoc dit trong phan Published cia CDE. Thong tin
trong phan Published c6 tinh phap 1y dé cung cép cho céc bén sir dung. Dé chuyén thong
tin sang Published, cac thong tin cin duoc iy quyén boi CDT hoic dai dién hop phép.
Thong tin trong phan Published s& duoc kiém tra va xac minh dé cho phép chuyén sang
phan Archive.
Luu triv - Archive
Phan Luu trit s& dugc st dung dé ghi lai tat ca qua trinh dap Gmg tirmg mdc thoi

gian cua dy an va phai c6 muc luu trir vé tat ca cac trao doi va yéu cau thay doi dé cung
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cAp mot hd so theo ddi gde trong trudng hop xdy ra tranh chap. Kho luu triv duoc gitt dé
gitr tai li¢u khong hoat dong hoac bi thay thé.
W | Ghi dir li€u (Write).
R | Doc dir liéu (Read).
N | Khéng dugc phép truy cap (No access).

CAc chii thé tham gia
Khu viee/ The muc . ] Tu van Tw van
trong CDE Chi dau | Quanly | Twvan thibt Kb thiét K
tr BIM BIM kién tric két cau
RECEIVE N R W \W W
WIP R R W R R
REVIEW/SHARE R R W AW W
PUBLISHED W R R R R
ARCHIVE W R N N N

1.3.3. Phin mém trién khai

Str dung cac phan mém sau day dé truy cap thong tin duogc tao ra ciia dir an

Muc dich Phin mém Phién ban
Tao md hinh, kiém tra va cham thiét .
Autodesk Revit 2024

ké

Ho tro quan 1y du an trong viéc phat
trién cac ké hoach, phan cong ngudn
luc cho du 4n, theo ddi tién do, quan MS Project 2016
Iy ngan sach va phan tich khéi luong

cong viéc.

Lap ké hoach va van hanh xay dung

. o Fuzor 2023
dua trén mo hinh va tién do da tao.
Quan ly HO so tai liéu ban v& dyu an Dropbox
Trao d6i thong tin Outlook, gmail, skype, zalo

1.3.4. Kiém tra va nghiém thu sin phim
1.3.4.1. Phuwong phdp danh gid, kiém tra san phdm néi bé

Nguoi chiu trach nhi¢m chinh hoac kiém tra md hinh mdi bd mon k¥ thuat can co
cac quy trinh hodc tiéu chi danh gia chét luong mé hinh. Cac tac gia ctia mé hinh théng

tin BIM nén tuan thu cac diéu sau:
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- Tét ca cac cau kién quan trong phai dugc mé hinh hoa boi thyuc thé dung cua ddi
tuong 3D;

- Céc cAu kién cong trinh phai duoc st dung ding loai, hodc cac cai dit phai phu
hop dé c6 két qua chinh xac trong qua trinh truy xuat;

- Céc cAu kién va céac ddi tuong BIM phai dugc mo hinh hoa & vi tri chinh xac, co
kich thudc chinh xac ding vé6i ¥ dinh thiét ké;

- Thuong xuyén kiém tra cac ban bao cao “15i” ciia mé hinh va phai giai quyét cac
van dé nay (vi du: ddi tuong bi trung lip);

- C4c mo6 hinh phai thuong xuyén dugc phé duyét theo cac quy trinh bdo dam va
kiém tra chat luong (QA/QC);

- Céc d6i twong BIM chira nhiéu 16p hodc lién hop phai chira cac vat liéu phu hop
v6i ¥ dinh thiét ké, hodc phai dugc thé hién dugc ¥ tudng;

- Cac d6i twong BIM phai két hop vai tap hop cac thude tinh clia nd, va cac thong
sd can duoc dién day du tiy theo yéu cau cua giai doan dy an. Chi tiét chinh xac can
duoc thao luan va déng y voi Chu dau tu, tu van BIM trude khi tién hanh;

- CAu trac dit tén mo hinh, cdu kién can duoc kiém tra va chép nhan;

- Thong s6 hinh hoc mé hinh 3D cuia cac family trong Revit phai don gian va duoc
m6 hinh héa v6i mire chi tiét thap dé giir kich thudc file thap. Tuyét ddi khong dugce sir
dung family khong phan 4nh chinh xac tuyét dbi d6i twong duoc thé hién hodc family;

- Tét ca cac dit liéu vé& ngay 1am viéc va video phai c6 do chinh xac cao;

- Bang théng ké vat liéu hoan thién sé dugc tao ra tir Bang théng ké tu dong cua
Revit;

- Tét ca cac phong déu phai duoc mo hinh hoa bang cong cu Room trong Revit.

- Tat ca cac lién két Revit, MSProject, synchro va AutoCAD duoc str dung phai
dugc ndp CDT;

- Nha thau phai han ché x6a tit ca cac Khung hinh (View), cht thich (legends),
Bang thong ké (Schedule), Ban v& (Sheet) di st dung dé tao ra tat ca cc ban vé;

- Tat ca bang thong ké schedule thé hién trén ban vé sheet phai bt ngudn tir cac
yéu tb trong (cac) mo hinh Revit;

- T4t ca cac tén va loai family Revit trong cac mé hinh phai dung véi kich thudc
hinh hoc cua no.
1.3.4.2. Cdc phuwong phdp kiém tra ciia co quan c6 tham quyén

* No6i dung kiém tra: Nghiém thu theo hop dong tu gitta don vi tu van trién khai
BIM véi chu dau tu.
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Kiém . Phan mém Bén nhan Tan
Noi dung . . oA x
tra st dung trach nhiém suat
2 Thong tin chta trong mo Tu van trién
Kiémtra | .. . . , N
. hinh BIM phai dugc xac Revit- khai 2 lan
ruc . 3
' minh dé xac dinh tinh chinh Autocad VINACONEX | m{t tuan
uan
1 xac, 25
Phéat hién cic van dé trong Tu van trién
Kiém tra | mo6 hinh noi cac thanh phan Revit khai 2 lan
evi 3
xung dot | khac nhau cua cong trinh co VINACONEX | m{t tuan
su va cham, xung dot 25
2 i o ) o Tu van trién
Kiém tra | Pam bao viéc tuan thu céac , N
i i h . khai 2 lan
tiéu titu chuan, phuong phap, s
. ) 5 VINACONEX | mot tuan
chuan | huéng dan ap dung 95
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CHUONG II: 3D - Dyng mé hinh kién tric, két cau, BPTC va ATLD
2.1. Cong cung sir dung vao du an

Dyng md hinh thong tin cong trinh (BIM) 13 budc quan trong trong quy trinh thiét
ké va thi cong hién dai. Phdn mém Revit 13 cong cu hd tro hiéu qua cho viéc xay dung
mo hinh kién tric, két cau, bién phéap thi cong (BPTC), gilip truc quan héa cong trinh
ngay tir giai doan thiét ké, dong thoi tao tién dé cho viéc phdi hop da nganh, kiém soat
tién d6 va tdi wu chi phi. Qua trinh nay doi hoi sy phdi hop chit ché giita cac bd mén

chuyén nganh, ciing nhu kha niang van dung linh hoat céc tinh ning manh mé& ctia phan

mém nham tao ra mo6 hinh thong tin xay dung hoan chinh va hi¢u qua.

RVT

Hinh 4. 2 Logo phan mém
2.2. Muc tiéu ap dung cong cu vao du an

Muc tiéu ap dung Revit vao dy an:

+ Tao md hinh 3D truc quan: Giup thé hién day di hinh déang, khong gian, va chi
tiét ky thuat ctia cong trinh, hd trg cho viéc kiém tra, danh gia thiét ké ngay tu giai doan
dau.

+ Phéi hop da b mén hiéu qua: Revit cho phép tich hgp mé hinh kién tréc, két cAu
va co dién (MEP) trén cing mot nén tang, giup phat hién va xir Iy xung dot k¥ thuat
(clash detection) trude khi thi cong thuc té.

+ Tu dong hoa hd so thiét ké: Cac ban v& 2D, bang thong ké khéi luong, va chi tiét
thi cong dugc cap nhat tu dong theo md hinh, gidm thiéu sai st va rat ngén thoi gian
lam viéc.

+ Quan ly thong tin cong trinh (BIM): Thu thép, luu trit va khai thac thong tin xuyén
sudt vong doi du an tir thiét ké, thi cong dén van hanh béo tri.

+ Lap ké hoach thi cong va ATLD: HJ trg md phong bién phap thi cong (4D - tién
d6) va lap phuong an an toan lao dong hiéu qua hon nhd mé hinh hoa chi tiét.

+ T4i wru chi phi va tién do: Nho phét hién sém sai sot va kiém soat tot khdi lugng,
viéc ap dung Revit giup tiét kiém chi phi, giam thiéu rai ro va rit ngan thoi gian thi

cong.
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2.3. Quy trinh ap dung

[ .
. THONG TIN TU DUNG MO HINH o T
EErEE BANVE TKKT | KIENTRUCLOD3s0 . KIEMTRA  —

To
DUNG MO HiNH KET
CAU LOD 350
1 S
< YEUCAUBEP

aT
DUYET MO HINH 3D | KIEM TRA VA CHAM
CHINH THUC DA BO MON

2.4. Kiém tra va cham

Kiém tra va cham bang Autodesk Navisworks 14 qué trinh sir dung phan mém dé
phat hién cac xung dot, chéng 14n hodc va cham gifra cac thanh phén trong m6 hinh BIM
(thuong 14 giira kién truc, két cau va co dién - MEP)

Muc dich cia kiém tra va cham:

- Phat hién 13i thiét ké sém trudc khi thi cong.

- Tranh phat sinh chi phi stra chira tai cong truong.

- T6i vu héa phdi hop moé hinh giira cic bd mén (Architecture, Structure, MEP...).

- Hb trg diéu phdi va hop phdi hop BIM (Coordination Meeting).

BAT PAU

Xuét file .nwe tir Revit

!
Import file .nwc vao
Naviswork
¥

Chon céu kién mudn check
va cham cho tirng bé mén

I Théng nhét noi
- dung déu chinh
Thiét I14p luat Lng S o
]
Chay bang kiém tra Buwa bd phan
1 chuyén moén
Xuét bao cao
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Pé tai: Lap ké hoach trién khai BIM cong trinh Khach san Pham Doanh Phuong

hiéu qua phéi hop.

Kiém tra va cham bang Navisworks 1a mot phan quan trong trong quy trinh BIM,

~Selection A

Standard ~

PDP-VN25-P3-A-VER1_final.nwc
_P2_MEP_R23 fpm34_detached (1).nwc

~ Selection B

Compact s

PDP-VN25-P3-A-VER1_final.nwc
_P2_MEP_R23 fpm34_detached (1).nwc

Link: e Step (sec): O,

Composite Object Clashing

< > < >
i g + Lo >
[~ [be] [B]% [/ =~ [be] (]
—Settings
Type: Hard e Tolerance: |0,030 m

Hinh 4. 3 Tai 2 file vao phin mém

m Select Results Report

~ Selection A — Selection B
| Standard - Compact -
B[] PDP-VN25-P3-A-VER1_final.nwc ~ PDP-VN25-P3-A-VER1_final.nwc ~
HE=E <No level= = _P2_MEP_R23_fpm34 detached (1).n
= HAM £ <No level=
FE= vIA HE £ TANG HAM
B8 TANG 1 = TANG 1
= s E—JTANG 2|
F 22 Columns £ TANG 3
®7-] Doors £ TANG 4
F 2= Floors £ TANG 5
@2 Generic Models £ TANG 6
@ 2% structural Framing £ TANG 7
@ Z=Z walls £ TANG 8
F 22 Windows = TANG 9
&= TANG 2 = TANG 10
FE TANG 3 £ TANG 11
& TANG 4 - = TANG 12 -
A R m— — Py
< > < >
=PSRN CIREIE ElPEEEN G
~Settings
Type: Hard i Tolerance: |0.030m
Link: ~ | step (seck 0,1 [ R

Composite Object Clashing

Hinh 4. 4 Thiét lap luat

giip dam bao moé hinh xay dung khong c6 xung dot, tir d6 gidm rui ro thi cong, tdng
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- liaxrings nNew ¥ O IANO C &) D-u\g) UUWULI1D 1070
® Clash18 New v TANG 2 (2) B-5 00:02:15 13-C
® Clash19 New v TANG 2 (2) B-4{-2) 00:02:15 13-C
® Clash20 New ~ TANG 2 (2) B-2 00:02:15 13-C
® Clash21 New v TANG 2 (2) B(-1)-3(2) 00:02:15 13-C
® Clash22 New v TANG 2 (2) C(-2)-5 00:02:15 13-C
® Clash23 New v TANG 2 (2) C(-2)-4(-1) 00:02:15 13-C
® Clash24 Q Approved ~ TANG 2 (2) A(2)-3(2) 00:02:15 13-C
@ Clash25 &  Approved HTI\NG 22 C(-2)-2 00:02:15 13-(
® Clash26 New v TANG 2 (2) B-2 00:02:15 13-C
® Clash27 New v TANG 2 (2) C(-2)-5 00:02:15 13-C
® Clash28 New ~ TANG 2 (2) B-4(-1) 00:02:15 13-C
® Clash29 New v TANG 2 (2) B(-1)-3(2) 00:02:15 13-C
® Clash30 New v TANG 2 (2) A(3)-3 00:02:15 13-C
® Clash31 New v TANG 2 (2) A(2)-3 00:02:15 13-C
® Clash32 New ~ TANG 2 (2) A(3)-3 00:02:15 13-C
® Clash33 New v TANG 2 (2) A(2)-3 00:02:15 13-C
® Clash34 New v TANG 2 (2) A(3)-3 00:02:15 13-C
® Clash35 New v TANG 2 (2) B(-2)-3 00:02:15 13-C

Hinh 4. 5 Diéu chinh va cham

é FILE VA CHAM - Notepad (] >
File  Edit  View €3
Mame: Clash1
Distance: -8.314m
Image Location: untitled files\cdeeeeel.jpg
Hardstatus: New
Clash Point: 1.51@m, 6.756m, 8.351m
Grid Location: B-1 : TANG 2
Date Created: 2025/5/1217:82
Item 1
Element ID: 25242754
Layer: TANG 2
Item Name: Compound Ceiling
Item Type: Solid ‘
Item 2
Element ID: 2842597
Layer: TANG 2
Ttem Name: iNCiMiRETURN AIR
Item Type: Solid

Ln1, Col1 100% Windows (CRLF) UTF-8

Hinh 4. 6 Xuét test

SVTH: V& Thi Khanh Vy, Lé Viét Phu; GVHD: TS. Ngo Ngoc Tri; CBDN: ThS. Phan Thanh Pirc

147



4

Pé tai: Lap ké hoach trién khai BIM cong trinh Khach san Pham Doanh Phwong
2.5.1. M6 hinh Kkién truc

I'4

2.5. Ket qua thue hién

~

I
= :
u
e
3 -AE
(n]
O
._ N
o on
' _ 1 2 Q
....... pm—— i i PN N K| SN \.M h ‘ 4’4&4&!’1&4&#«.
il 14 | 9 S 1 ._N. Am "”JJ‘M‘”
=l ,.,‘,l..:.h. llllllllllll |- M h .
A UIILI_ .m
i m 4 =
..A.N _ v | N Wu
& & é é ~
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o] =
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2.5.2.

148

Hinh 4. 8 Md hinh két ciu
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Pé tai: Lap ké hoach trién khai BIM cong trinh Khach san Pham Doanh Phwong

2.5.3. Mo hinh cip thoat nwéc

\
[0

N

=

A

o

L ph gl i
an

ey

kN

A

13
k!

Y

=)

SN s

=

e Ny _/‘\_"" S '/>':' \-\“
T T T
Hinh 4. 9 M6 hinh cap thoat nudc

2.5.4. Bién phap thi cong
Quy trinh thi céng phan ngam:

[ EPClr ] [ {CQC KHOAN NHOI J =) [ DAO DAT GD1 ]

PAO THU R LAP HE
CONG qam| DAODATGDZ | | yiNGPOST

LAP COT THEP | ™= [ LAP VAN KHUON ]- [ DO BE TONG ]

THAO VAN KHUON

strtmacoe ——

H E\im,ﬁ \\\\\\\.’\1\\“i

LI

B1: HA ONG VACH B2: KHOAN TAO LO B3: HA LONG THEP B4: DO BE TONG B5: HA KINGPOST B6: RUT ONG VACH

Hinh 4. 10 M5 hinh thi cong coc khoan nhdi
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Pé tai: Lap ké hoach trién khai BIM cong trinh Khach san Pham Doanh Phwong

Lap cét thép LAp van khuén

AN N\

\\‘\k ’:'\-“\':;\,,\7‘\‘:?\ g
i
Db bé téng \

Thao van khuén

Hinh 4. 13 Trinh tu thi cong moéng dién hinh
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Hinh 4. 15 Van khuon toan nha
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Pé tai: Lap ké hoach trién khai BIM cong trinh Khach san Pham Doanh Phwong

Hinh 4. 16 Van khuon cot dién hinh

Thi céng xdy twong

L ——

Thi cdng ba tudong Thi céng son tudng

Hinh 4. 17 Thi cong phan hoan thién
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Pé tai: Lip ké hoach trién khai BIM céng trinh Khach san Pham Doanh Phirong

CHUONG III: 4D - Dién hoa thi cong cong trinh theo théi gian

3.1. Phan mém sir dung
Trong qua trinh trién khai du an, phén mém Fuzor duoc sir dung nham phuc vu cong
tac dién hoa mo hinh va mo phong bién phap thi cong. Vi kha ning két ndi dir liéu mo
hinh thong tin cong trinh (BIM), Fuzor cho phép tao ra cac mé phong truc quan vé khong
gian, tién d6 va trinh ty thi cong (4D Construction Simulation), déng thoi hd tro kiém
tra xung dot mo hinh va phan tich cac kich ban thi cong. Bén canh do, phén mém
Microsoft Project (MS Project) dugc str dung dé lap ké hoach tién d6 chi tiét cho du an.
MS Project hd trg quan Iy cac cong viéc, tai nguyén va thoi gian thi cong mot cach khoa
hoc, gitp kiém soat tién d6 téng thé, va diéu chinh kip thoi cac thay ddi trong qua trinh
thuc hién. Viéc két hop gitta Fuzor va MS Project gop phan nang cao hiéu qua lap ké
hoach, quéan 1y thi cong va t6i uvu hoa qua trinh thuc hién du an.
3.2. Tién @9 dv 4n - MS Project
Phan mém Microsoft Project (MS Project) dugc st dung dé 1ap ké hoach tién d6 chi

tiét cho du an. Véi giao di¢n tryc quan va kha nang phan tich dir li¢u linh hoat, MS
Project gitip nha quan 1y dua ra cac quyét dinh kip thoi, kiém soét rii ro va dam bao du
an hoan thanh dtng tién do, dung pham vi va trong gidi han chi phi dé ra. Phan mém
nay duoc tmg dung rong rai trong nhiéu linh vuc, dic biét trong quan 1y xay dung va
trién khai du 4n k¥ thuat.
3.2.1. Muc tiéu ap dung cong cu vao du an

Muc tiéu la lap ké hoach tién d6 thi cong khoa hoc va chi tiét, quan 1y cac hang muc
cong viéc, tai nguyén va thoi gian thi cong. MS Project phan b6 nguén luc hop 1y va
theo ddi, diéu chinh tién do trong subt qua trinh trién khai nham dam bao du an duoc
thuc hién ding ké hoach, giam thiéu rui ro cham tré.

+ Quan ly dugc tot chat lwong mo hinh thi céng nhu: family sir dung trong
file, cau kién thi cong cho tung cong tac...

+ B4o c4o ngan sach biéu dién cho dong thu dong chi cta du 4n, cong ty.

+ HO tro két qua tir nhiéu ngudn dit lidu khac nhau.

3.2.2. Quy trinh ap dung

NHAP TEN, THO!I PY—
) - » TFEA THIET LAP DAY
BATDAU = KHOI LUONG —IGIAN THU'C HIEN— :

DU TOAN A ; CHUYEN LAMVIEC| |
: CAC CONG TAC | -
Py S
SODPONGANG | P - >
— - —< >
@ (TIEN DO) Ny e 8eL
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3.2.3 Két qua thwc hién

Khach san Pham Doanh Phuong tong ngdy thi cong 794 ngay, nhan cong 1on nhit
la 102

Hinh thtec t6 chire thi cong du an PDP:

+ Phuong phap thi cong day chuyén

+ Phuong phap thi cong tudn tu

Phan hoan thién:

+ Thuc hién tir trén Xuéng

+ Thuc hién tir duoi 1€n

+ KHACH SAN PHAM DOANH PHUONG 794 days 1/4/2025 3/6/2027 I
+ DOT 1 (1/4/2025-31/5/2025) 42 days 1/4/2025 12/52005 |[——————————
+ PHAN NGAM 42 days 1/4/2025 12/5/2025 —
Chuén bi mit bang 1 day 1/4/2025 1/4/2025 3| Nhén céng[10]
Ep coc cit larsen 1 day 2/4/2025 2/4/2025 thﬁﬂ céng[10]
Coc khoan nhéi 40 days 3/4/2025 12/5/2025 : : Nhén c6ng[40]
+ DOT 2(1/6/025-31/72025) 45 days 13/5/2025  26/6/2025 | —
: | —
Pio san dét bing may dao. giai doan 1 1 day 13/5/2025  13/5/2025 : "lNhén céng[3]
Lip dung gifing thép chéng cix ( Hé Kingpost) 10 days 14/5/2025  23/5/2025 : lNhan céng[20]
Pio san dét bing may dao, giai doan 2 1 day 24/5/2025  24/5/2025 : Nhén céng[8]
Pio méng bing bing tha cong 2 days 25/5/2025 26/5/2025 lN|'|§n cdng[13]

Nhén c6ng[13]

Bip diu coc bé téng 1 day 27/5/2025 27/5/2025 :
% N

Bé tong 16t moéng, dam 8 days 28/5/2025 4/6/2025 hén céng

Lip dyng cét thép méng, ddm 15 days 5/6/2025 19/6/2025 l Nhan céng[22]
Vén khuén méng. dam 2 days 19/6/2025 20/6/2025 : [—; fhén cong[15]
D6 bé téng méng, dam 1 day 24/6/2025 Nhén céng[10]
Théo van khuén méng, dim 2 days 25/6/2025 : l Nhén céng[10]
Thio gifng thép chong cir ( Hé Kingpost) 1 day 26/6/2025 26/6/2025 : [»7 Nhén céng[2]

Hinh 4. 18 Tién d¢ du an
3.3. Dién hoa thi cong- Fuzor
Trong qua trinh trién khai du 4n, phin mém Fuzor dugc st dung nham phuc vu cong

tac dién hoa md hinh va md phong bién phap thi cong. Vi kha nang két ndi dit liu mo
hinh thong tin c6ng trinh (BIM), Fuzor cho phép tao ra cdc md phong truc quan vé khong
gian, tién do va trinh ty thi cong (4D Construction Simulation), dong thoi hd trg kiém
tra xung dot mo hinh va phan tich cac kich ban thi cong. Viéc ap dung Fuzor gop phan
nang cao tinh tric quan, hd trg qua trinh tham dinh thiét ké, t6i wu hoa giai phap thi cong
va ting cudng kha ning phdi hop gitra cac bén tham gia du 4n.
3.3.1. Muc tiéu ap dung cong cu vao du an

Muc tiéu chinh 1a dién hoa m6 hinh cong trinh mdt cach truc quan, sinh dong, phuc
vu cho viéc kiém tra thiét ké, mo phong bién phap thi cong (4D), ddnh gia kha nang thi
cong thuc té, phat hién xung dot va hd tro truyén dat phuong an dén cac bén lién quan
mot cach d& hiéu, hiéu qua. Pong thdi, Fuzor giup mé phong cac kich ban thi cong khéc

nhau, hd tro qué trinh lya chon giai phap tdi uu.
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3.3.2 Két qua thwc hién

Két qua thuc hién bang Fuzor trong viéc dién hoa video cong trinh mang lai nhiing
san pham truc quan va sinh dong, hd trg hiéu qua cho viéc trinh bay thiét ké va mo
phong thi cong. Thong qua viéc nhdp moé hinh BIM tir cac phdn mém nhu Revit, Ms
project vao Fuzor, ngudi dung c6 thé tao ra cac video mod phong chi tiét vé kién trac, két
ciu, hé thong co dién cling nhu tién do thi cong cong trinh (4D Construction Simulation).
Céc san pham video xuit ra tir Fuzor thuong & dinh dang phd bién nhu .mp4 hodc .avi,

dam bao thuan tién cho viéc trinh chi€u, bao cdo va truyén thong du an.

SVTH: Vo Thi Khanh Vy, Lé Viét Phu; GVHD: TS. Ng6 Ngoc Tri; CBDN: ThS. Phan Thanh Buc 155



Pé tai: Ldp ké hoach trién khai BIM céng trinh Khéach san Pham Doanh Phuwong

CHUONG IV: 5D - Xuat khdi lwong, phuc vu tinh toan chi phi
4.1. Muc tiéu ap dung cong cu vao du an

V61 viéc nang cao kha nang quan 1y, phan tich va tryc quan hoa dit li€u trong qua
trinh thyc hién. Power BI cho phép tong hop thong tin tir nhiéu ngudn khac nhau, xay
dung céc bao cao, dashboard tuong tac dé theo dai tién do, chi phi, nhan lyc va céc chi
sd quan trong ctia du 4n theo thdi gian thyc. Viée tng dung Power BI gitp cac bén lién
quan nhanh chéng nam bat tinh hinh, phat hién kip thoi cac riii ro va dua ra quyét dinh
chinh xéc, tir d6 t6i vu hoa hiéu qua quan 1y va nang cao chat lugng thuc hién du an.

Viéc quan li khdi lugng ciing nhu chi phi cua cong trinh xay dung trong d¢ tai da
duco nghién ctru 12 tién hanh theo 2 cach.

- Céach dau tién 1a st dung mé hinh Revit va xt 1i thong tin cling nhu gan cho cau
kién nhitng yéu t6 thudc tinh can thiét dé trién khai hd so thanh todn ciing nhu
bang tién lugng BOQ cho cong tac du thau.

- Céch hai 13 tng dung bo phin mém chuyén boc tach khéi lwong Cubicost do
Goldon phat trién va san xuat dé tdi uu hoa thoi gian rat gon cong tac do boc khdi
lugng dé thuc hién dy thau.

- Trong phan mém Revit d3 trién khai va ap dung dugc quy trinh dung Dynamo dé
ty dong hoa suét khoi lugng cling nhu ma dinh muc theo tiéu chuin cta Viét Nam

dé 1am ho so dé nghi thanh toan ciing nhu duy toan.

)

Power Bl

Hinh 4. 19 Logo phin mém
4.2. Quy trinh ap dung

]

[ | CHI PHI THANH TOAN | | FLEREVIT(v) | @

TAI LEN SPECKLE ||l

TAO, LAP BIM 5D

) XUAT BAO CAO
DUYET CHI PHi TAI CHINH
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Pé tai: Lip ké hoach trién khai BIM céng trinh Khach san Pham Doanh Phirong

4.3. Khéi lwgng BOQ
Tuy timg hang muc s& xuat khdi luvgng theo cac phan mém chuyén dung:
+ Xuit tir Revit (su hd tro thém ctia BIM Speed)
+ Xuét tir Cubicost
+ Nhép tor CAD
Duéi ddy la bang thong ké

REVIT CUBICOST CAD

EP CL¥
COC KHOAN NHOI
PAO DAT, HE KINGPOST
MONG, DAM MONG
COT, DAM, SAN, CAU THANG
Van khudn
Cbt thép
Bé tong
COT, VACH TANG HAM
Véan khuén
Cét thép
Bé téng
XAY TUONG
TRAT NGOAI
TRAT TRONG
BA TRONG
BA NGOAI
SON NGOAI
SON TRONG
LAT NEN
TRAN THACH CAO
CHONG THAM
LAN CAN
cUrA

4.3.1. Xuat khdi lwgng tir Revit

Xuat khoi luong tir Revit 13 qua trinh trich xuét dir liéu vé s6 luong, kich thudc,
dién tich, thé tich, vat liéu... ctia cac ddi tuong kién trac, két cdu, ME trong mé hinh
BIM

Cac budc thue hién:

Tao Schedule:

+ Vao tab View — chon Schedules — Schedule/Quantities.

+ Chon loai ddi tuong can thong ké (Walls, Floors, Doors, Windows...).

Chon théng tin can xudt:

+ Chon cac truong nhu: Type, Length, Width, Height, Area, Volume, Material,
Count...

Tuy chinh, loc, nhom va tinh todn:

+ Duing tab Sorting/Grouping, Filtering, Formatting dé sip xép va loc dit liéu.

+ C6 thé tao thém céc cot tinh toan (Calculated Fields).
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<THONG KE VAN KHUON DAM>
A | B | c | D | E | F
TANG © TENCAUKIEN |  TIETDIEN | SOLUQONG @ THETICH (m3) | VAN KHUGN (m2)
TANG HAM

TANG HAM DM-1 400%2000 1 17.92 89 m?
TANG HAM DM-2 400X2000 1 920 45 m?
TANG HAM DM-3 400X2000 1 7.96 40 m?
TANG HAM DM-4 400X2000 1 572 29
TANG HAM DM-5 700X2000 2 3066 74 m?
TANG HAM DM-5A 700X2000 3 45.99 109 m?
TANG HAM DM-6 700X2000 1 13.02 Hm
TANG HAM DM-7 400X2000 1 1110 47 m?
TANG HAM DM-8 700X2000 2 9.83 12 m?
TANG HAM DM-9 700X2000 1 450 13 me
TANG HAM DM-B1 300X2000 5 2132 145 m?
TANG HAM DM-B2 400X2000 1 12.72 62 m?
TANG HAM DM-B3 300X2000 1 8.40 61 m?
TANG HAM DMN-1 200x700 1 027 Im?
TANG HAM DMN-2 200x700 1 0.56 7 m?

23 199 16 767 m?

Hinh 4. 20 Thong ké van khuon dam

<THONG KE VAN KHUON COT>
A | B | C | D ! E F
TANG ¢ TEN CAU KIEN TIETDIEN | SOLUPQNG | THETICH(m3) VAN KHUON (m2)
TANG HAM
TANG HAM BT-H 400x400 1 0.54 5 m?
TANG HAM BT-T1 200x200 1 0.14 1 m?
TANG HAM BT-12 200x200 1 0.14 1 m?
TANG HAM cl D300 3 513 23 m?
TANG HAM c2 D300 1 1.71 8 m?
TANG HAM C2A D300 2 342 16 m?
TANG HAM c3 D800 3 513 22 m?
TANG HAM c4 D800 2 342 15 m?
TANG HAM C5A 300x1000 1 102 6 m?
TANG HAM (o] 300x1000 1 102 6 m?
TANG HAR ol 300x1000 3 204 13 mé
TANG HAR CBA 100x1200 i 163 §'mé
TANG HAR CBB 100x1200 i 163 8 'mé
TANG HAWM c7 300x1000 i 1.02 8 m?
TANG HAM c8 400x400 10 544 42 m?
TANG HAM C8A 300%500 1 0.51 4 m#
TANG HAM Vi 200x1400 1 0.95 9 me
TANG HAM: 33 33 34 88 197 me

Hinh 4. 21 Thong ké van khuén cot
BIM Speed ho tro xuat khoi luong tu dong tir mé hinh BIM (da dugc s6 hoa tir

cong trinh hién trang), nho do:
- Tiét kiém thoi gian.
- Tang d¢ chinh xac.

- Giam 16i so v6i phuwong phép thi cong.

/
BIM SPEED

Hinh 4. 22 Logo BIMSPEED
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Pé tai: Lap ké hoach trién khai BIM cong trinh Khach san Pham Doanh Phuong

»

Dimensions
Lenat

»

Identity Data
Image
Comments
Mark

»

Phasing
Phase Created New Construction
Phase Demolished None
IFC Parameters
IFC Predefined Type
Export to IFC As

»

Export to IFC By Type
IfcGUID 2gvVczagz7PvwWiTflc_s8
Data 2

IGNORE_THIS
FW_AREA I 2175 m? I

Hinh 4. 23 Khéi lugng van khuon dam

4.3.2. Xuit khéi lwong tir Cubicost
Xuat file d& mo hinh bang revit sang dinh dang IFC. Sau d6 import file IFC da xuét vao
Cubicost

Hinh 4. 24 DPua dir liéu tir Revit sang Cubicost

Thiét 1ap thong sb, dir litu cho du an (Sé téng, chiéu cao tﬁng, loai vat
lidu...), sau d6 tién hanh thyc hién st dung tinh ning nhan dang (identify)
dé dyng hinh nhanh cic cau kién két cau bé tong (Coc—Mong—Cot—Dam—
San).
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Pé tai: Lap ké hoach trién khai BIM cong trinh Khach san Pham Doanh Phuong

Hinh 4. 26 Dam toan cong trinh

$

“
V.
%

Ry

Hinh 4. 27 Két ciu toan cong trinh
+ Sau khi hoan thanh qué trinh dung hinh, nhan dang cAu kién tir ban v& 2D ta tién hanh
bude thiét 1ap cong thire ciing nhu quy tic tinh toan khoi luong cho cong trinh.

+ Kiém tra cac va cham
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Pé tai: Lap ké hoach trién khai BIM cong trinh Khach san Pham Doanh Phuong

Default % Restore Current Row

Excavation Foundation Column Beam wall Slab Kerb Others Wall Finish  Ceiling Finish  Suspended Ceiling Lintel Floor Finish  Waterproof Drop Panel

Description Option
1 Method for calculating bottom plane of strutting high 0 Selectfloor
2 Principle of strutting high bottom plane selecting floor lect the bottom elevation of current floor
Aethod for calculating top plane of strutting high top elevation of column
ng height to judge strutting high (m)
ng height to ruting high {m)
mum number of trutting high
7 Method for calculating strutting high 0 Not calculate strutting highin s ulate total quantities
eight of yr strutting high {m) 1.50
rovide formwork to top of corbel if the surface slopes from the horizo.

10 Fixing percentage of allowance for connections (%)

Hinh 4. 28 Kiém tra va cham
+ Tién hanh tinh toan khéi luong cong trinh tir mé hinh 3D dugc dyung 1én tir Cubicost
Tas.
+ Uu diém tinh toan vuot troi Cubicost khong don thuan 13 tinh toan nhanh khdi luong
ciu kién dé xuét ra khéi lwong du thiu ma 13 ngay sau khi k¥ su QS khéi dong chirc
ning tinh toan, phin mém ngay lap tirc check ra duoc sung dot ciing nhu nhitng diém

giao nhau chong chéo cua cau kién tir mo hinh dugc dung 1én.

 tst int 1 element enti

Hinh 4. 29 Phat hi¢n xung dot trong qua trinh tinh toan

+ Diéu lam ndi bat hon vé chirc ning tinh toan Cubicost d6 14 trong qua trinh tinh
toan phat hién ra diém xung dot giita cac kién thi trong mot s6 truong hop ching ta phai
di dén cau kién xung dot va chinh sira, nhung dong thoi ciing c6 thé tiép thyc hién thuc
cong viéc tinh toan néu nguoi dung , nguoi ki su Qs di thiét 1ap dugc quy tic wu tién
do ludng cho cac ciu kién tinh toan.

+ Viéc tiép tuc tinh toan khéi luong cong trinh khi da phat hién ra sy xung dot la
hoan toan co thé va phén mém van sé& tinh toan dugc khoi luong chuan cua cau kién, tuy
nhién mudn thue hién dugc diéu d6 thi nguoi dung phai ¢6 kinh nghiém day din vé ky

ning boc tach khdi lugng ciing nhu kinh nghiém thi cong hién truong 2 — 3 nam.
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Pé tai: Lap ké hoach trién khai BIM cong trinh Khach san Pham Doanh Phwong

Hinh 4.

31 Bang thong ké

4.4 Két qua thuc hién Power BI

(7RI
(VINACONEX)
N\

VINACONEX 25

CHI PHI

GT THANH TOAN

DONG TIEN

BAO CAO CHI PHi DU AN KHACH SAN PHAM DOANH PHUONG

Géi thau: Thi cong két cdu phan thé cong trinh Khach san Pham Doanh Phuong

[ chi phiphatsinh ]

13.182.941.454 VND

17.077.424.371VND

TY LE HOAN THANH

HANG MUC THANH TOAN

€6, vach tang 1
Cot, vich tang 10
C8t, vach tang 11
Cot, vach ting 12
Cot, vich tang 13
Cot, vach tang 14
Cét, vich ting 15

Cot, vach tang 2

1.214.714.357 VND 791.871.070 VND 1.518.952.688 VND

CHI PHi TAI THOI DIEM NGHIEM THU
56 hop dong: 20/2025/HD/PDP-VNA25

2

z 28

= 4000 triéu

H

2

I

o

Z 2000 trigu

-

z

3

0 triéu

Dot 1- Ogt1-Téng Dgt2 - Ogt2- Dgr3- Bgt3 - Dot 4 - Dot 4- Ot s -
PP cang TP-CP  Téngcong  TPCP  Téngcing  TPCP  Téngcdng

DOT THANH TOAN

-

4.272.727 VND

DgtS-  Dgt6-  Dot6-
Téngeong  TPCP  Téng cdng

OVT: VND @Chi phi tryc tiép © Chi phi gién tiép  Thu nhap chiu thué tinh tnréc ~ Thud gia tri gia ting ®Téng

PHAN TICH CHI PHINC PHAN TICH CHI PHI VL

PHAN TICH CHI PHI MTC

Nhan céng Chi phi Tén vit liéu Chi phi Tén méy thi cong Chi phi
84,0/7 - N2 742.641.703 - Va bé téng M250, XM 2935534976 - Can truc thip 25T 529230821
PCB30, da 1x2, d6 sut
83,5/7-N2 1.188.745.800 14417em - Méy bom bé téng 76.026.142
- 50m3/h
Téng 1.931.387.503 - Thép tron Fi >18mm 2.360.242743 >
- Méy cit usn c6t thép 36.946.505
- Thép won Fi >10mm 2177683273 kW
Téng 10.155.458.961 Téng 1.096.094.990

Hinh 4. 32 Bao cdo chi phi du 4n khach san Pham Doanh Phuong
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Pé tai: Lap ké hoach trién khai BIM cong trinh Khach san Pham Doanh Phwong

GIA TRI BE NGHI THANH TOAN DU AN KHACH SAN PHAM DOANH PHUGNG
et Géi théau: Thi cdng két cdu phan thé céng trinh Khdch san Pham Doanh Phuang

VINACONEX 25

Gis v hop dong i i huc hign dotniy Gid i i 1 (0%

CHI PHI 20.055.088.826 VNP 20.055.088.826 VND 5.570.858.007 VND 4.011.017.765 VNP 12.478.721.936 VND 2.005.508.883 VND
GT THANH TOAN
) o GlA TR| DE NGH| THANH TOAN Ty 1& hoan thanh
DONG TIEN S&hop dong: 20/2025/HD/PDP-VNA2S
E 10.000.000.000 VN
[ ciaipoan z 100%
> £ 5000000000 vi©
- —
= K EEEN e
(Tréng) ]
—
Tom dng e Dot Dotz Dot3 Dot4 Dats bote Quyst tosn
Pot1 DOT THANH TOAN
Pot2 BVT: VND @GT thc hién  Hoan tam ing T gif lai ~ GT thanh toan #GT quyét todn
Bot3
::: Heng e thanh todn I HO SO LUU TRU
Bot6 Ngay phat hanh Han cudi CDT thanh todn H® sa thanh toan
Cat, vich tang 1 30/11/2025 @ 07/12/2025 HSIT 901
O, wich thng 10 31/01/2026 @ 07/02/2026 HSIT §OT2 |
ST 31/03/2026 @ o1/04/2026 HSTT §OT 3
CBt, vich thng 12
A 31/05/2026 & 07/06/2026 HSTTDOT4
Got,vich ting 14 31/07/2026 @ 07/08/2026 HSTTOQTS 2w e S
Cat, vich ting 15 30082026 @ 011072026 HSTT DOT6 + QUYETTOAN

Hinh 4. 33 Bao cdo gia tri thanh todn Khach san Pham Doanh Phuong

PHAN TiCH HIEU QUA DU AN KHACH SAN PHAM DOANH PHUONG
Géi thau: Thi céng két cdu phan thé cong trinh Khdch san Pham Doanh Phudng

Ch phithc hién dot ndy L5i nhun/Chi i Ty 58/

CHI PHi 2.382.131.564 VNP 16.765.449.364 VND 14% 12% 117

GT THANH TOAN . N
DONG TIEN KE HOACH
DONG TIEN Cuding 8 ch pi gy (YNE)
5.570.858.007 VND

300 tridu

(VINACONEX )
N
VINACONEX 25

g tht ok - 3.288.201.119 VND )

(Tréng) Wi

- uu.‘llll o 0 o o o A ..
- sau 7 ngay nghiém thu Dat1 ot 2 Dot3 Potd Bots Bgt6
2] - 4.587.497.625 VND

e NHU CAU VON Gt e g (30%)
oqt5 56 hop déng: 20/2025/HE/PDP-VNAZS B

ogt6

P . 20/08/25
NCV tai thai diém thanh toan 6.000 trigu 1B G i i thasi diém nghigm thu

8.204.082.701 VND

4000 tridu 14110126

GIATRI THANH TOAN

2,000 trigu
07/08/25
ouies
11/25
2.977.664.455 VND R s poie ey 11026

31/05/26 31/07/26

Hinh 4. 34 Bao cao phan tich hiéu qua Khach san Pham Doanh Phuong
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Pé tai: Lip ké hoach trién khai BIM céng trinh Khach san Pham Doanh Phirong

CHUONG V: UNG DUNG AL LAP TRINH TRONG DU’ AN
5.1. Muc tiéu ap dung Al va lap trinh vao trong du an
5.1.1. Muc tiéu ap dung Al , ‘

Viéc &p dung tri tu¢ nhan tao (Al) trong tim kiém thong tin dy &n mang lai nhiéu lgi
ich thiét thuc, dic biét trong bdi canh khdi luong dit liéu ngay cang 16n va yéu cau xir
ly théng tin ngay cang cao. Mot trong nhitng muyc tiéu quan trong nhat 1a tiét kiém thoi
gian cho nguoi dung. Thay vi phai loc qua hang loat tai li€u, bao cdo hay dit liu phan
tan, Al c6 thé nhanh chéng phan tich, tong hop va cung cip thong tin chinh xéac, phu
hop theo nhu cu tim kiém. Piéu ndy gitp nguoi quan 1y du an, nha du tu hay nhan
vién chuyén mon dé dang tiép can cac dir liéu quan trong, phuc vu cho viéc ra quyét
dinh.

Bén canh d6, Al con gép phan ning cao hiéu qua 1am viéc théng qua viéc tu dong
hoa quy trinh phén tich thong tin, nhan dién xu hudng, danh gia rui ro va dé xuit giai
phap phut hop. Cong nghé Al c6 thé hoc hoi tir dit liéu trong qué khir dé dua ra cac dy
dodn, ttr 46 hd tro cac bén lién quan trong viéc 1ap ké hoach, phan bo nguén luc va kiém
soat tién do du an mot cach khoa hoc va tdi wu hon.

Tom lai, ing dung Al trong tim kiém thong tin du an khong chi giup tiét kiém thoi
gian ma con gop phan nang cao hiéu qua lam viéc, tir d6 tao ra loi thé canh tranh cho
doanh nghiép trong méi trudng kinh doanh ngay cang phtc tap va bién dong.

5.1.2. Muc tiéu ap dung lap trinh

Vi¢c ap dung ngon ngit 1ap trinh Python vao quy trinh cong viéc dang trd thanh xu
huong phé bién trong nhiéu linh vuc nhé tinh linh hoat, d& hoc va kha nang ty dong hoa
manh m&. Muc tiéu chinh cta viéc str dung Python 13 toi vu hoa quy trinh lam viéc, giup
cac doanh nghiép va cad nhan xt 1y cong viéc nhanh chéng, chinh xac va hi¢u qua hon.
Python co thé duoc dung dé viét cac doan ma tu dong thuc hién cac tac vu lap di lap lai
nhu xtr 1y dit liéu, tong hop béo cao, quan 1y tép tin, giri email, trich xuat dir liéu tir web
hoic két ndi véi co so dit liéu. Viée ndy giup giam thiéu dang ké lugng cong viée thu
cong ma con ngudi phai thuc hién mdi ngay.

Bén canh do6, Python con gitp tiét kiém thoi gian bang cach ting toc d xir 1y cac
khau trung gian trong quy trinh. Vi cac cong cu ndy, Python c6 thé thao tac trén dit liéu
hang loat chi trong vai gidy, thay vi ton hang gid 1am thu cong bang tay.

Mot loi ich quan trong khac 1a kha ndng giam sai so6t. Khi cac quy trinh dugc tu
dong hoa bang ma 1énh Python, riii ro do 16i con nguoi gay ra sé duoc giam thiéu dang
ké. Cac doan ma co thé kiém tra dit liéu, xr Iy ngoai 1¢ va dua ra canh bao khi phat hién
diéu bat thuong. Nho d6, doanh nghiép co thé yén tam hon vé do chinh xac va tinh nhét
quan trong cong viéc hang ngay. Tém lai, Python khong chi 1a cong cu 1ap trinh, ma con
1a tro thu dic lyc gitp cai thién hiéu suit 1am viéc, tiét kiém thoi gian va dam bao do
chinh x4c trong moi quy trinh vén hanh.
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Pé tai: Lap ké hoach trién khai BIM cong trinh Khach san Pham Doanh Phuong

5.2. Két qua thwe hién

é% TRUONG DAl HOC BACH KHOA
j KHOA QUAN LY DU @N

FACULTY OF PROJECT MANACEN|

Chao Thay, C6 co trong hdi dong bao vé. Chuc Thay C6 c6 mét ngay
tot lanh.

21 Nh3p tén clia ban dé bat dau:

Vui long nhép tén dé bat dau tro chuyén.

Hinh 4. 35 Giao dién website
Chao Thay, C6 co trong hdi dong bao vé. Chiic Thay C6 c6 mdt ngay
tot lanh.

2 Nhép tén clia ban dé bat dau:

MIA

744 Chao ban, t5i 8 déy dé tra I3 cdu hoi clia ban vé khdch san Pham
~ Doanh Phudng. Ban c(f tu nhién dat cdu hoi nhé.

Hinh 4. 36 Bit dau tro chuyén

STT cONG VIEC PHAN MEM
1 Panh mark cdu kién REVIT
Quy trinh xtr ly va cham REVIT
3 TH kinh phi hang muc excel EXCEL

Hinh 4. 37 Cong viéc dung baing PYTHON
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Pé tai: Lap ké hoach trién khai BIM cong trinh Khach san Pham Doanh Phuong

Architecture  Structure  Steel  Precast Systems  Inset Annotate  Analyze Massing &Site  Collaborate  View Manage  Add-Ins  Enscape™  ATool

a2 L %

Exportbxcel GetlD |fetiDFromLinkJUpdateScheduleFromExcel

Selegiqiy

Project Browser - _P2_MEP_R23 o
& 0 Views (Discipline)
&~ Coordination
57
oo

3D View: (3D - fpm07B2HZF)
3D View: (3D - fpm34)
3D View: (3D - This PG}
3D View: (3D}
3D View: (30} Copy 1
Floor Plan: MAT BANG THOAT
Section: Section 4

inked Element ID: 1995966
25158204

R
s

Section: Section 13
Section: Section 16
Section: Section 17
Section: Section 18
& CAP THOAT NUGC
£ THOAT NUGC
Floor Plan: MAT BANG THOAT
- Electrical
Lighting
Power

& Mechanical

Section; Section 1

Section: Section 2
Section: Section 3
Section: Section 5

Hinh 4. 38 Str dung PYTHON lay ma cho Revit

Architecture _ Structure _Steel _Precast _Systems Insert  Annotate  Analyze  Massing &Site  Collaborate  View ~Manage  Add-Ins  Enscape™  ATool  BimSpeed.GEN

Modify Schedule/Quantities
Sroject Browser - HOTEL P2 STR R23. detachednill i B x
30 View: (3 - quoc 2151030128 a
3D View: (3D - quoc_215102012¢ <Structural Column Schedule>
3D View: {30 - This PQ) B T < T 0 3
3D View: (3D - 1 2151030134 Type Base Level Base Otiset THarc
3D View: (30}
Detail View: 1 005400 TANG 1 0 )
Detail View: DVI-5A Atk TR T i cs Alert x
Detail View: DM-8 B ThiiG 1 i cs
Detail View: DI-14 400400 TR ¢ e Successfully updated IDs’ parameter.
e ThiiG 1 i cs
Detail View: OT-2 P 400400 TANG 1 [] c8
Detil View: MC A-A CHITIET VACI 00eic0 Fhiia T i 5
Detail View: MC B-8 CHITIET VACH P T T 0 5
Detail View: Thep chis VM1 o Thiia 1 0 s
Detail View: Thép chis VM2 Zo0x00 Thic 1 f =)
Detail View: VIM1 300600 i 1 i Cai
Detail View: VN2 3001000 ThicT 0 &l
00200 TG T 0 icen
2001200 THNG T [) CeA
31000 ThiiG ()
1000 Thiie &
Detail View: BC3A 2-2 i200 Kjia i
Detail View: DC4-1-1 000 TANG CEA
Detail View: BC5_2-2 1000 Thiig [¢3:]
Floor Plan: K THUAT HO BOI D800 ThiG C1
Reflected Ceiling Plan; KI THUATF {Ds00 Thie o
Structural Plan: K THUAT HO 8O o e : &
Structural Plan: TANG HAQ e e i o
Deoo TANG 1 [ C2A
BBt ThiiG 1 i icq
‘De00 TANG 1 [] e
550 ThiiG 1 i )
D500 THiG T 0 i
[ssia30 b5 ThiiG T i =)

Hinh 4. 39 Hoan thanh viéc dién ma bang PYTHON
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Pé tai: Lip ké hoach trién khai BIM céng trinh Khach san Pham Doanh Phirong

PHAN V: KET LUAN VA KIEN
NGHI

Hoi dong huwéng din:
1. Giang vién: TS. Ngo Ngoc Tri
2. Can bd doanh nghi¢p: ThS. Phan Thanh Dirc
Sinh vién thuc hién :
. VO Thi Khanh Vy - 118200084
2. Lé Viét Phti - 118200062
Lop sinh hoat : 20KX
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Pé tai: Lip ké hoach trién khai BIM céng trinh Khach san Pham Doanh Phirong

KET LUAN VA PANH GIA
1.1. Gii phap phat trién
1.1.1. V& Mé hinh théng tin BIM

- M6 hinh thong tin xay dung BIM (Building Information Modeling) dang tré thanh
mot trong nhitng xu hudng ndi bat trong nganh xay dung. Cac phan hé mé rong cia
BIM nhu 3D, 4D, 5D, 6D va 7D ngay cang duogc nghién ctru va phat trién manh mé,
mang dén nhiéu hudng di méi trong thiét ké, thi cong va quan 1y cong trinh.

- Tuy nhién, thuc té trién khai cho thiy cac phan hé nay van chwa duoc tich hop va
phdi hop mot cach dong bo, dan dén viéc chua khai thac hét tiém ning cia quy trinh
BIM trong toan by vong doi du an.

- Pé t6i wu hoéa hiéu qua ung dung BIM, can str dung cac phan mém hoat dong trong
cung mot h¢ sinh thai hodc bao dam réng cac h¢ sinh thai khac nhau c6 kha nang lién
két va chia sé dit liéu mot cach hiéu qua. Diéu nay sé& gitip dong bo thong tin giita cac
bd mon, giam thiéu sai sot va nang cao hi¢u suét lam viéc.

- Bén canh d6, hoat dong truyén thong va marketing vé timg dung cong nghé, dic
biét 13 chuyén ddi sb trong linh vuc xay dung, ciing dang dién ra manh mé&. Muc tiéu 1a
nang cao nhan thirc vé gia tri ma cong nghé BIM mang lai trong mét cac chi dau tu va
co quan quan 1y nha nudc. Tir 46, tao nén tang dé xay dung cac chinh sach hd tro tai
chinh ciing nhu chuong trinh dao tao, gitip k¥ su va nhan sy trong nganh co thé tiép can,
st dung va trién khai BIM mét cach hiéu qua hon.

1.1.2. V& trng dung cong nghé trong dé tai

- Tuong ty nhu mo hinh thong tin xay dung (BIM), viéc tng dung cac phan mém
cong nghé mai trong thuc tién van dang 1a mot thach thirc doi véi nhiéu doanh nghiép
trong nganh xay dung. Su e ngai nay thudng xuat phat tir yéu t chi phi dau tu, kha nang
thich nghi ciia nhan sy ciing nhu tinh 6n dinh va hiéu qua cia phan mém trong moi
truong lam viée thuc té.

- Pé cac phan mém chuyén nganh c6 thé duoc trién khai rong rdi va phat huy tdi
da vai tro ho tro trong hoat dong xay dung, can ¢o nhiing nd lyc nham lan toa nhén thic
va chtrng minh hiéu qua thyc tién cia chiing. Viéc minh ching rd rang vé céc tinh ning
wu viét, hiéu suit cong viéc duoc cai thién va kha ning tich hop trong quy trinh xay
dung sé& gitp ting murc do tin cdy cua ngudi dung, dong thoi tao diéu kién dé nha phat
trién tiép tuc tdi uu hoa cc chirc ning phit hop voi nhu ciu thuc té ciia nganh.15.2. Két
qua dat duoc
1.1.3. V& kién thirc
% Kién thire k thuat
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- Trong sudt qua trinh thuc hién dé tai, kién thic vé phan k¥ thuit cia nhém twong
dbi con mo hd, tuy nhién bang viéc st dung lya chon phuong an bé tri, ldp bién
phap thi cong ciing nhu hoan thién mo hinh cong trinh bang ban vé& 3D, Video dién
hoa 4D, ciing nhu quan 1i khéi lugng trong BIM 5D, nhém chung em di rat ngén
duoc hé sb kinh nghi¢m vé kién thurc, ky thuat thi cong cua cong trinh & thuc té
ma khéng can phai dong hanh gin bé voi du an tir lac bit dau hodc tir ban dau t6i
két thuc.

- Nhom d3 hoc hoi va trau doi k¥ thuat trong cac hang muc thi cong nhu: Phan coc,
cr Larsen, thi cong phan ngam, thi cong phan than, thi cong phan hoan thién va
MEP.

- Nhom ciing nam dugc quy trinh thi cong cling nhu nam duoc cach 1am bién phap
thi cong va phan bd sir dung vat tu cho phi hop don vi thi céng ciing nhu tinh
chét cong trinh.

% Kién thire kinh té

- Puoc sy hd tro va gitip d& tir phia nha truong, giang vién huéng dan va co hoi trai
nghiém, lam viéc cing v6i doanh nghiép trong hoc phan d6 an nhém da c6 thém
nhiéu kién thirc va cai nhin tong rd rang hon ciing nhu dinh hudng dugc cong viée
s€ lam sau khi ra truong.

- Luyén dugc k¥ nang quan li, xay dung don gia cho doanh nghiép, sir dung dinh
mirc dé 1ap ho so du thau ciing nhu hd so thanh toan cho cong trinh.

- Luyén duoc k¥ ning sdp xép ciing nhu tao ra duoc b hd so thanh toan cho nha
thau v6i chu dau tu, ho so thanh toan véi nha thau phu thi cong cua du an.

- Pong thoi str dung duoc cac phan mém moi, cong nghé méi dé quan 1i hiéu qua
chi phi, khdi luong cua toan du an thi cong, kiém soéat chi phi thi cong theo ngay,
hang muc cong tac mdt cach hiéu qua va nhanh chong.

- T6i uu hoa viée kiém soat boc tach khdi lugng bang mé hinh BIM dé phuc cho
qua trinh thi cong cua du an.

% Kién thirc khoa hoc cong nghé:

- V&i viée phai phdi hop va sir dung nhiéu bd mén trong dé tai, nhom da trau doi va
nang cao kha ning sir dung phan mém dugc cai thién tot hon.

- Ngoai ra nhém con luyén dugc ki niang xir li tinh hudng, tim tdi va hoc héi cach
sit dung phan mém méi, st dung triét dé nhat v6i nhitng van dé khé khin trong
qué trinh thyc hi¢n dd an.

1.1.4 Vé tng dung
1.1.4.1 Han ché

SVTH: Vo Thi Khanh Vy, Lé Viét Phu; GVHD: TS. Ng6 Ngoc Tri; CBDN: ThS. Phan Thanh Buc 170



Pé tai: Lip ké hoach trién khai BIM céng trinh Khach san Pham Doanh Phirong

Maic du viéc ung dung khoa hoc cong nghé vao quan ly du an xay dung mang lai
nhiéu loi ich, nhung cling c6 mat s6 han ché can duogc xem xét.

- Chi phi: Ung dung cong nghé trong quan 1y du 4n xay dung c6 thé doi hoi mot
khoan dau tu 16n cho phdn mém, thiét bi va dao tao nhan vién. Diéu nay c6 thé 1a
mot han ché d6i véi cac du 4n co nguén luc han ché hodc cac doanh nghié¢p nhd.

- Pao tao va chuyén ddi: Str dung cong nghé méi trong quan 1y dy 4n yéu cau dao
tao nhan vién va qua trinh chuyén dbi tir cac phuong phéap truyén thong. Diéu nay c6 thé
gip kho khin va mat thoi gian cho cac thanh vién trong du an dé thich nghi
voi cong nghé moi.

- Kha ning tich hop: Trong mdt méi truong xdy dung phuc tap, cé nhiéu hé thong
va quy trinh khac nhau dang hoat dong. Viéc tich hop cac cong nghé va hé thong
khac nhau c6 thé gap kho khan, doi hoi sy tuong tac va twong thich giita cac phan
mém va thiét bi khac nhau.

- Quan 1y dir li€u: Stir dung cong ngh¢ trong quan ly du an xay dung tao ra mot lugng
16n dit lidu va thong tin. Quan 1y va xu 1y dir liéu doi hoi co sé ha ting va ky ning
phan tich dit liéu phu hop. Viéc thiéu quan ly dit lidu hiéu qua c6 thé giy rdi va
1am mat thoi gian.

- Kha nang st dung: Mot s6 cong nghé ¢6 giao dién phire tap hodc yéu cau kién thirc
chuyén mén siu. Viéc sit dung cong nghé nay co thé gip kho khin cho nhimng
ngudi khong ¢ ki niang ki thuat hoic khong c6 dao tao day du.

- Sy phu thudc vao cong nghé: Mac du cong nghé mang lai nhiéu loi ich, nhung su
phu thudc vao coéng nghé ciing c6 nguy co. Su cb ky thuat, hong hoc thiét bi hodc
su ¢b mang c6 thé anh huong dén kha niang st dung va quan 1y duy an.

1.2. Huéng phat trién

Mic du c6 nhitng han ché nhu trén, sir dung khoa hoc cong nghé trong quan 1y du
an xay dung van mang lai nhiéu loi ich vuot tri. Piéu quan trong 1a can nhac va quan
1y nhitng han ché nay dé dam bao sy thanh cong trong viéc tmg dung cong nghé vao
quan 1y du 4n xay dung.

Hudng phat trién ciia dé tai tmg dung khoa hoc cong nghé trong linh vuyc kinh té
va quan ly xay dung khi st dung cong ngh¢ BIM (Building Information Modeling) 1a
rat htra hen.

- Tich hop dit liéu va quan 1y du 4n thong qua BIM: Str dung cong nghé BIM dé
tich hop cac thong tin vé thiét ké, quan 1y tai nguyén, lich trinh va chi phi. Cong
nghé BIM gitp tao ra mét mo hinh 3D toan dién cua dy an, cho phép quan 1y du
an xem trude, diéu chinh va t6i vu hoa cac yéu t6 khac nhau trong qua trinh quan

1y.
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- Phan tich va m6 phéng thong qua BIM: Cong nghé BIM cho phép thuc hién phan
tich va mé phong truc cac yéu td quan trong nhu hiu sudt ning luong, su an
toan, quan 1y rui ro va toi vu hoa tién do. Pidu nay giup quan 1y du 4n dua ra quyét
dinh théng minh, t6i wu hoa cac quy trinh va dam bao chat luong du an.

- Quan 1y tai san va bao tri thong qua BIM: Sir dung cong nghé BIM dé quan 1y tai
san xay dung trong sudt vong doi cua du an. BIM cho phép theo ddi va quan ly
thong tin vé cac thanh phan, thiét bi va hé thong xay dung, tir giai doan thiét ké dén giai
doan vin hanh va bao tri. Didu nay giup téi wu héa viéc quan 1y tai san,
gia ting tudi tho va giam chi phi bao tri.

- Tich hop IoT va BIM: Két hop cong nghé Internet of Things (IoT) véi BIM dé
theo ddi va quan 1y thong tin tir cic cam bién va thiét bi thong minh trong du an
xay dung. Cac cam bién IoT c6 thé cung cap thong tin thoi gian thuc vé mdi truong,
nang suit va an ninh trong du an. BIM cho phép tich hop dit liéu ndy vao md hinh
3D, giup quan Iy du an hiéu rd hon vé hiéu suat va tinh trang hoat dong cua du an.

- Phan tich dir li€u va du bao: Str dung dir li¢u tir BIM dé thuc hién phan tich va du
bao vé tién do, tai nguyén va chi phi trong quan 1y du 4n xay dung. Cac cong nghé
phan tich dit lidu va du bao gitp quan 1y du an dua ra du doan vé xu hudéng va kha
ning thay d6i, téi wu hoa quy trinh va dua ra quyét dinh dua trén dit liéu chinh xé4c
va minh bach.

- Tri tu¢ nhan tao va hoc may trong BIM: Ap dung tri tu¢ nhan tao (Al) va hoc may
(Machine Learning) dé ting cudng kha ning phan tich va quan Iy thong tin trong
BIM. Céc cong nghé Al va hoc may cé thé hd tro tu dong hoa quy trinh, dg dodn
va dua ra quyét dinh trong quan 1y du 4n xdy dung, tao ra mot quy trinh thong
minh va hiéu qua.

Nhitng huéng phat trién ndy giup toi wvu hoa quan 1y du an xay dung, ting cuong
hiéu suét va chat luong, giam thiéu rui ro va tdi uvu hoa tai nguyén va chi phi. Su két hop
giita khoa hoc céng nghé va BIM mang lai tiém ning 16n cho su phat trién va tién bo

trong linh vire kinh té va quan Iy xay dung.
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