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LOI CAM ON

Trong qua trinh thuc hién Luan vin nay, tac gid dugc ngudi hudng dan
khoa hoc 1a Thay gido TS.Pham Toan Dt tan tinh giup d&, huéng dan cing
nhu tao diéu kién thuan loi dé tac giai hoan thanh Luén vin cia minh. Qua
day, tac gia xin gti 101 cam on chén thanh t6i Thay, va xin trin trong cam on
cac Thﬁy cO giao, cac can bo cua Khoa xay dung, hoi déng Khoa hoc - dao
tao, Ban giam hiéu truong Pai hoc dan 1ap Hai Phong da gitip dd, chi dan tac
gia trong qua trinh hoc tap va nghién curu.

Tac gia xin cdm on co quan noi tac gia dang cong tac, gia dinh da tao
diéu kién, dong vién cho tac gia trong suét qua trinh hoc tap va nghién ctu.

Cudi cung, tac giai xin giri 161 cam on chéan thanh dén ban bé cung 16p
d3 ludn nhiét tinh giup d& dé tac giai hoan thanh t&t Luan van nay. Do thoi
gian nghién ctru va thyc hién dé tai khong nhiéu va trinh do cia tac gia co
han, mdc du d3 hét strc ¢d ging nhung trong Luan vin s& khong tranh khoi
nhitng sai sot, tic gia rit mong nhan duoc nhitng ¥ kién dong gop cla cic

Thay ¢b gido cung cac ban cing 16p dé Luan vian hoan thién hon.
Hai Phong, ngay 10 thdang 5 nam

2017

Tac gia luan van
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van khudn nhdm thay thé cé4c loai van khuén truyén théng” 1a Luan vin do cé
nhan t6i thuc hién va 1 cong trinh nghién ctru cua riéng toi. Cac so liu, két
qua néu trong Ludn vin 13 trung thuc va chua timg dugc cong bd trong bt cir
cong trinh nao khéc.
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MO DAU

1. Ly do chon deé tai

Trong nhirng nim gan day chinh sach m& cira thu hit dau tu cua nha
nude, hang loat nhitng cong trinh nha nhiéu ting di duoc dau tu va xay
dung & khap cac do thi 1on cua dat nudc, dic biét 1a thu d6 Ha Noi va
thanh phé H6 Chi Minh nhu: Céng trinh HANOI TOWER tai 49 phé Hai
Ba Trung cao 25 tang, Khach san MELIA HANOI tai 44 Ly Thuong Kiét
cao 24 tang, t6 hop Chung cu két hgpVian phong 24-34 tang tai Trung
Hoa Nhan Chinh, Dy 4an KEANGNAM LANDMARK TOWER tb hop toa
nha 47-70 tang tai M& Tri-Tur Liém... Trong xdy dung nha nhiéu tang
bang két cdu bé tong cdt thép tai chd c6 3 diy chuyén chinh quyét dinh
dén tién do, chat luong, an toan va hiéu qua kinh té 1a: Day chuyén thi
cong cot thép, thi cong van khudn va thi cong bé tong. Trong dé day
chuyén thi cong van khudn déng vai tro quan trong boi nd day nhanh tién
d6 thi cong lam giam gia thanh cong trinh va tao ra chat lugng san pham
cao, ddng thoi né thé hién trinh do xay lap cta nha thau.

Pé dap ung duoc yéu cau d6 ching ta can phai cai tién, tng dung
cong nghé van khuon méi vao thi cong nha cao tang. Lya chon, thiét ké
va thi cong van khudn dap tng duogc cic yéu cau vé tién do nhanh, chat
luong tot, hiéu quéa cao dap Gmg cac yéu cau ngdy cang cao, khit khe cua
nguoi s dung va xa hoi.

2. Muc dich nghién ctu cia dé tai

Pé tai gop phan gitip nha thau xay lap lya chon giai phap van khuon
ap dung trong thi cong nha cao ting va nha siéu cao tang, dap tmg cac yéu
cau vé chat lugng, tién do thi cong va hiéu qua thi cong cong trinh thoa

man cac muc ti€u chi sau:



- Thi cong phai thuan loi nhat tic 1a cong tac thao ldp, van chuyén
phai dé dang.

- Bam bao chét luong cong trinh, chinh xac vé kich thuéc, my quan.

- Giam chi phi xay lap, thi cong nhanh, chi phi cho mot san pham 1a
it nhat.

3. P6i twong va pham vi nghién ciru

3.1. Pdi twong nghién ciu

Nghién ctru cong nghé van khuon trong thi cong nha nhiéu tang va
nha siéu cao tang, bao gdm ca nguyén 1y thiét ké ché tao, nguyén 1y st
dung.

Nghién ctru cac yéu cau ky thuat, lya chon cac giai phap st dung van
khuén dién hinh 4p dung trong diéu kién thi cong cong trinh tai Viét Nam,
dong thoi phan tich danh gia tinh hiéu qua trong qua trinh thi céng. Trong
d6 tham khao cac chi din k¥ thuat trong thi cong cong trinh cao ting do
tur van trong nudc va nude ngoai bién soan.

Trong linh vuc thi cong x4y dung co ban, dic biét 1a véi két cau chinh
dang duoc ap dung phd bién tai Viét Nam 1a két cdu Bé tong — cot thép thi
mot trong nhitng cong viéc chinh, luén nam trén dudong Gang tién do CPM
(Critical Path Method)la cong tac ghép van khudn va d6 bé tong. Tién do,
chat lugng, my quan va gia thanh cong trinh phy thudc phan nhidu vao yéu tb
nay. Véi sy thay ddi ctia cong nghé va vat liéu ghép van khuon hién nay da va
dang tao ra nhitng budc tién 16n trong linh vuc xdy dung. Chung ta da timg
biét dén ghép van khuon truyén thdng bing cac thanh g, vat liéu tan dung va
phén cot dé 1am van khuon, tién bo hon 1a ding cac thanh gd tu nhién ghép lai
v6i nhau dé tao thanh mit phang 16n roi dén van khuon dinh hinh (ché tao sin
theo kich thudc ti€u chufm) ra doi. bay thuc sy 1a mdt budc dot pha trong linh
vuc xay dung. V61 van khuon dinh hinh thi viéc thi cong van khuoén duong

nhu rat ngin dugc thoi gian hon do thi cong, lip ghép don gian, dam bao chit
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luong bé tong tdt va my quan bé mat. Mic du tinh vu viét cta van khudn dinh
hinh hién nay, nhung chon lya dugc san phrflm phu hop va dé tao ra duogc
nhimg thé manh lai 12 mot van dé khong don gian ddi v6i cac Doanh nghiép
xay dung.

3.2. Pham vi nghién cau

Nghién ctru cac yéu cau k¥ thuat ctia van khudn, lya chon mot sb giai
phéap ap dung van khuon trong thi cdng nha cao ting dap tmg céc tiéu chi
vé k¥ thuat, tién d6 va chat lugng cong trinh duoc dé cap trong hd so moi
thau va cac Tiéu chuan, nghi dinh vé quan 1y chat luong, cac tiéu chuan
k¥ thuat va kinh nghiém thyc té trong qua trinh thuc hién dy an.

Nhin chung dong van khu6én dinh hinh hién nay dugc chia thanh 03
nhom chinh: Van khuoén thép, van khuon composite va van khudn gb cong
nghiép; ngoai ra con mot dong san pham truyén thong 1a van khuén gb tu
nhién.

Trén co sé nhimg phan tich danh gia hién nay vé tinh ning va tic dung
cua tung loai van khudn dinh hinh lam tai li¢u tham khao cho cac Pon vi thi
cong xay dung.

4. Phwong phap nghién ctru

Trén cd s tim hiéu cac tai liéu c6 lién quan dén van khuén nha cao
tang va cac cong trinh dd va dang thi cong dé co cai nhin tong quat dé
phén tich va danh gia dua ra phuong phap lua chon van khuon thi cong
nha cao tang mot cach toi wu nhat.

5.Y nghia cia dé tai

Qua dé tai nghién ctru nay co thé su hiéu biét sdu hon vé cac loai van
khuon, tir d6 dua ra va ap dung rong rai dé thi cong cac cong trinh nha cao
téng ¢ Vi¢t Nam dap tng tiéu chi vé tién d9, chat luong cao, tiét kiém chi

phi va an toan.
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) ‘ . CHUONG1: i i
TONG QUAN VE VIEC SU DUNQ VAN KHIAJON TEII CQNG NHA CAO
TANG TRONG NUOC VA TREN THE GIOI

1.1. Tong quan tinh hinh thi céng van khudn nha cao ting hién nay

1.1.1. Téng quan vé viéc thi cdng van khuén nha cao tang trén thé
gioi

Theo tac gia luan van, viéc lya chon cong nghé van khudn la sau khi tinh
toan thiét ké phai dat duoc hiéu qua cao vé k¥ thuat nhu: téc do thi cong, do
chinh xac cho cdu kién dtc, ting d6 an toan trong thi céng,... déng thoi ciing
phai dat duoc hiéu qua cao vé mit kinh té.

Trén thé gidi, cong nghé xay dung néi chung va céng nghé van khudn
noi riéng da rt phat trién. Nhimg nim dau thé ky XX, nudc My da xay dung
dugc cac toa nha siéu cao tang nhu: Empire State Building hoan thanh nam
1931, 102 ting cao 318m tai NewYork; GE Building hoan thanh nam 1933,
69 tang cao 250m tai NewYork; Strump Building hoan thanh nam 1930, 70
tang cao 283m.

Trong nhiing thap nién gan ddy, nha cao ting va siéu cao ting dd phat
trién rong khap tir chau Au dén chau A, chau Phi véi cac toa nha ndi tiéng
nhu: Burj Dubai 160 ting cao 828m & Cac Tiéu Vuong Quéc A rap Théng
nhat; Thap International Commerce Center,Hong Koéng, Trung Qudc, cao 90
tang, 409,6m; thap Nebenazhnaya cao 59 ting cao 268m & chiu Au,...diéu do
chtng to céng nghé thi cong dd duoc tng dung va phat trién rat nhanh trén
thé gidi ddc biét trong thi cong nha cao tang va siéu cao tang.

Hién nay coéng nghé van khuon rat phong pht ca vé ching loai va vat
liéu ché tao dac biét 1a cong nghé van khuon st dung vat li¢u nhe. Pay 1a céac
cong nghé van khudn duge phat trién cing voi co gidi hoa cung k¥ thuat thao

tac mang nhitng dic thu riéng. Chiing bao gdm céc loai sau:
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+ Van khuén truot: 13 loai van khuon dich chuyén theo phuong thang
dung mot cach lién tuc. Céu tao ctia van khuon bang thép hinh, bé mit bang
¢d dan hodc thép duoc lién két thanh mang 16n, toan bd van khudn lién két
v6i hé théng khung truot va kich thuy luc.

Pic diém cua loai van khudn nay 1a dich chuyén lién tuc nén cong tac bé
tong, cot thép cling doi hoi phai thi cong cung tién d6. Loai van khudn nay
ding thi cong truot cac cu kién dung nhu vach, tudng bé tong cd kich thude,
tiét dién dién hinh.

- Thi cong bé tong theo cong nghé nay phai chia ra d6 bé tong cot, vach,

tuong trude sau d6 moi ghép do bé tong dam san.

Hinh 1.1: Hinh anh van khuon truot
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+ Van khudn tim mang 16m: 13 loai van khuon tdm 16n phuc vu cac ciu
kién dung. Céu tao cua van khudén bang hé khung xuong thép hinh, bé mit
van khuon bang gd dan hodc bang thép duogc lién két voi nhau thanh ting
mang 16n cho timg bé mit cdu kién. Loai van khuon ndy duoc van hanh thi
cong thao 1ap bang cau thap. Hién nay van khudn tim 16n nay thuong duoc ap
dung thi cong nhimg vach tuong, cot 1on c6 ciu tao don gian.

- Thi cong bé tong theo cong nghé nay phai chia ra d6 bé téng cot, vach,

tuong trude sau d6 moi ghép d6 bé tong dam san.

Hinh 1.2: Hinh dnh van khudn tam mdng I6n

+ Van khudn bay: 14 loai van khuén tam 16n dung cho dtic cac cau kién

dang nam ngang. Cau tao van khuon bay gom: khung xuong cau tao bang cac
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dam hop kim nhom, cac dam lién két voi nhau théng qua cic giang, bé mit
véan bang gd dan. Pic diém cua van khudn nay 13 nhe, bé mit van khudn rong,
thi cong dé dang bang cau lap. Hién nay trén thé gidi dang ap dung van khudn
nay thi cong cho hiéu qua vé kinh té cao. Loai van khuon niy dang la thé
manh cta hang ALUMA.

- Thi cong bé tong theo cong nghé nay phai chia ra d6 bé tong cot, vach,

tuong trude sau d6 moi ghép do bé tong dam san.
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Hinh 1.3: Hinh anh van khuén bay cia hdng ALUMA

+ Van khuon nhom dinh hinh: 1a loai van khuén dinh hinh dugc cAu
tao tir nhitng tim van khudn c6 mé dun san trong nha may ghép lai. Vat liéu
1am véan khudn bang hop kim nhoém, dic diém cta van khuon nay 1a nhe, dé
dang thi cong van chuyén thao lip khong phu thudc nhiéu vao co gidi. Hién
nay cong nghé van khuon nay dang duoc cac cong ty xdy dung ciia Han Quéc
g dung rong rii trong thi cong nha cao tang va cho hiéu qua rt cao.

- Thi cong bé tong theo cong nghé nay chi can 1 1an d6 bé téng dam san.
Do toan bd van khudn cot, vach, dim san, thang by dugc ghép déng thot,

khong phai phan ra cac cau kién do bé tong trudce sau.
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Hinh 1.4: Hinh anh van khuon nhom cua hang SAMMOK

Hién nay trén thé gidi c6 rat nhidu cong ty ndi tiéng chuyén vé san xuét
véan khuén tdm 16n nhw OURINORD, ALUMA, DOKA,...Hing OURINORD
12 nha san xuit chuyén vé van khuon tdm 16n véi hon 50 nim kinh nghiém
phat trién, theo nghién ctru khi st dung cac san phdm van khuén tdm 16n cua
ho s& giam dugc khoang 15% gia thanh san pham, 25% vé thoi gian thi cong.
Vé6i mot nang lyc san xuat tir 2.000.000ft”/ nim (twong dwong voi 1.000 nha
d/ngay), hing ALUMA trai qua hon 4 thap ky kinh nghiém va phat trién véi
hon 50 qubc gia. San pham cua hang ting d6 luan chuyén 1én 40% va chat
lwong san pham cai thién 1én con sé 35%. San pham cua hang nay nhe hon
bat ky san pham so sanh trong nganh cong nghiép, thoi gian ldp ghép nhanh,
giam chi phi lao dong truc tiép rat nhiéu. Cong ty DOKA c6 mdt thuong hiéu

san xuat van khuon ndi tiéng trén thé gidgi, vai hon 10 ndm kinh nghiém xong
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ho d3 1am hang ngan dy an ndi tiéng trén thé gidi va thuong hiéu cua ho da
dugc khang dinh qua cac cong trinh nhu tdoa nha cao nhat thé gidi Buri
Khalifa tai A Rap, nha may dién Bauma tai Trung Quéc,...Thé manh cua
héng chinh la van khudn leo.

1.1.2. Téng quan vé viéc thi cong van khudn nha cao tang tai Viét
Nam.

Cong nghiép hoa trong nganh xay dung 1a qua trinh chuyén d6i tir viéc
san xuat xdy dung bang phuong phap thu cong sang qua trinh san xuat bang
phuong phép dai cong nghiép. Ching ta can phai hién dai hoa cac cong nghé
thi cong trong dy chuyén thi cong xiy dung nhu day chuyén van khudn, gia
cong lap dung cot thép, do bé tong. ..

Cong nghé thi cong tai Viét Nam ciing dd c6 nhitng budc chuyén bién
nhanh chong véi cong nghé thi cong lip ghép va d6 bé tong toan khéi tai chd
cho két cau khung bé tong chiu luc. Cong nghé lap ghép nay da dugc Cong ty
Vinaconex phat trién manh trong thip nién qua vdi cac khu do thi Trung Hoa
Nhéan Chinh (Cau Gidy-Ha Nbi), Van Khé, khu nha thu nhap thip Ngo Thi
Nham- Ha Péng, toa nha 34 Lang Ha Dbi voi nhiing nha cao tang va siéu
cao tang chung ta chu yéu dang dung cong nghé thi cong bé tong toan khéi do
tai chd nhu: Khu t6 hop Keangnam 1a Chu dau tu trén duong Pham Hung, toa
nha Bitexco Finacial Tower, du an Huyndai hillstate,...

Trong cong nghé thi cong bé tong tai chd thi cong nghé van khuon chiém
vai tro va co y nghia quan trong, quyét dinh dén chét lugng, tién do va gia
thanh cua cong trinh. Trong thdi gian gan day, cong nghé van khuén ¢ nudc
ta da c6 nhitng budc phat trién manh m&. Trudc nam 1990, van khudn & Viét
Nam chtl yéu dung van khuén gd truyén théng dé thi cong nha thap ting. Van
khuon gd c6 nhuoc diém 1a cach lip ghép manh mun ton vat tu va cong lao
dong. Chinh vi vy, van khuon thép dinh hinh véi céc kich thudc va ching

loai khac nhau xuat hién thay cho cic tam g6 van. Uu diém cua van khu6n
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thép 1a rat bén, c6 kha ning luan chuyén nhiéu 1an, chi cAn dau tu 1 14n co thé
str dung duogc 1au dai, cac tAm van khudn da dugc dinh hinh sdn nén viéc lap
dung ciing nhu thio d& thuin tién hon van khuon gb. Dé xay dung nhiing
ngdi nha cao tng va siéu cao ting thi cong nghé van khuon ¢ Viét Nam kha
lac hau so v&i thé gidi. Vi vay viéc ing dung cong ngh¢ van khudn hi¢én dai
trén thé gidi 1a rt can thiét. Trong xay dung nha cao tang thoi gian qua cia
cac nha thau xdy dyng Viét Nam phai ké dén nhu: Cong ty CP xdy dung
Cotec-Coteccons; Cong ty CP xay dung Hoa Binh; Cong ty C6 phan XD
Song da Thang Long (v6i du an Usilk city); Cong ty THHH mot thanh vién
Keangnam-Vina (du an Ha Noi Landmark Tower); Cong ty Huyndai (du an
Huyndai Hillstate),...1a huéng phat trién rat pht hop hién nay.

1.1.2.1.Mdt s6 loai van khudn dang dwoc ap dung pho bién trén thi
truwong Viét Nam hién nay.

1.1.2.1.1.Van khuon thép dinh hinh:

+ Puoc ché tao gia cong co khi tir nhitng khung thép dinh hinh (thép
hop, thép u ...) va cing bé mit bang tim thép moéng. Do dé diéu dau tién can
guan tadm la vat liéu ché tao va gia thanh ché tao ra san phém nay. Theo théng
ké gia thanh ché tao 1m2 véan khuon loai nay tir 1,5 — 2,0 triéu/ m2 tiy chiéu
day 16p ton cang mat va mat dg 16p xuong chiu luc.

+ Phuong phép thi cong: do bi gidi han vé trong luong ning né nén van
khuén thép thuong dugc ché tao cac véi dién tich nho (kich thude 1500 x 300
hodc 2000 x 400 ...) nén qua trinh thi cong s& can nhiéu nhan cong dé ghép
nhimg tAm nho thanh mot dién tich 16n va doi hoi hé thdng gian gido day chic
chan dé dam bao kha ning chiu tai. Vi nhitng tdm c6 kich thudc 16n doi hoi
phai ¢6 cau phuc vu thi can tinh thém chi phi ca cau vao don gia.

+ Van chuyén va bao quan: Do khdi luong ning né nén viéc van chuyén,
bbc d& loai van khudn nay thudng ning nhoc va tén kém hon; hon nita do ché

tao bang sit co kha ning dinh bam bé téng, vita xay dung rat cao nén khi lip
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dit can phai xur Iy bé mat dong thoi nhimg bién dang (mop, vénh, cong ...) do
qué trinh théo d&, van chuyén can phai gia cong xt 1y lai ciing that tén kém.

+ M§ quan khéi d6: Do nhiing han ché vé d6 phing cua bé mit timg tAm
va khi t6 hop nhiéu tim nho, kha niang bam dinh bé mit nén nhin chung my
quan khéi d6 khong dugc dam bao va can thém nhan cong sira chira (mai,
duc, chat bu ...). Mat khac con phat sinh thém vat tu va nhan cong trat tran ...
dé tao mat phéng trudc khi matiz hoac son.

+ Lap dit & thao d&: Viéc lap dat, thao dd tro 1én kho khin hon vi bé
mit bam dinh sit va bé tong; vdi hé thong chot khoa, ndi ciing phirc tap. Vi
mot dién tich san 10n thi viéc st dung van khuon sat duong nhu bt kha thi va
khong hiéu qua.

1.1.2.1.2.Van khuén g tw nhién:

+ La viéc ghép nhitng thanh gd ty nhién duoc xé theo chiéu day phu hop
dé tao thanh mat phang phuc vu viéc d6 bé tong vao khodi. Theo d6 doi hoi
nhimg thanh gb ghép ¢ day phai co kich thude da 1on va chat luong gb phai
dam bao tiéu chuan k§y thuat (cdy gd to va gd phai du tudi khai thac). Diéu nay
gip kho khin trong diéu kién hién nay viéc khai thac gb tu nhién dang gip
nhiéu han ché; mat khac nhitng loai gd thoa man 2 tiéu chi trén thuong dat.
Theo thong ké giad thanh ché tao 1m2 véan khuon loai nay tir 100.000 —
200.000 dong/ m2 tuy chiéu day.

+ Phuong phap thi cong: do dugc ghép tir nhiéu thanh gd nén qua trinh
thi cong s& can nhiéu nhan cong dé ghép nhiing tim nhé thanh mot dién tich
16n cung véi viée phai xtr Iy cong vénh, tach cta cac thanh gd nguyén liéu dé
tao thanh miat phang va khit kin s& mat rat nhiéu coéng strc. Pong thoi véi bé
mat d6 phai mét thém chi phi 16p phu tao bé mat van khuon.

+ Van chuyén va bao quan: Do diéu kién thoi tiét nhiét déi gié mua, do

am cao va bién thién nhi¢t do trong ngay 1én nén van khuon loai nay dé bi
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cong vénh, tach ... s¢ khong dam bao dugc diéu kién bé mat va su dung luan
chuyén nhiéu lan.

+ M§ quan khéi d6: Do nhiing han ché vé d6 phing cua bé mit timg tAm
va khi t6 hop nhiéu tAm nhd, cong thém voi viée kich thude, hinh dang khong
d6ng déu nén nhin chung my quan khéi d6 khéng dugce dam bao.

+ Lap dat & thao d&: Viéc lap dat, thao d& trd 1én kho khin hon vi bé
mat kho tao do phéng, dac bi¢t 1a voi dién tich san thi cong 1on. Mét khac do
viéc sir dung bién phap déng dinh, neo budc bang gidy thép ... nén khi lap
dung va thdo dd mat rat nhiéu cong stc va gip nhiéu khé khan. Viéc thi cong
van khuon loai nay doi héi k¥ thuat phire tap va kho khan hon so véi céc loai
van khuon khac.

1.1.2.1.3. Van khuén gb cong nghiép:

+ La viéc san xuat tir nguyén liéu gd ty nhién qua qua trinh ché bién tao
nén nhiing tdm c6 kich thude dinh hinh va tinh chit co 1y, bé mat duge dam
bao. Theo d6 véi loai nha san xuat co thé tao ra nhitng tAm gd kich thudc 16n
(2400x1200) va céc tinh chat co 1y, hoa hoc dong déu hon; bé mat phang hon
va duoc phu 16p chéng dinh (16p film ctng va bong) tot hon. Pic biét trong
giai doan hién nay khi ngudn cung gd tu nhién c6 chét lugng dang han ché
trong khi d6 dau vao cac san pham nay khong yéu cau nhiéu vé do 16n ciing
nhu tudi tho ciy gb. Theo thong ké gia thanh ché tao 1m2 van khuén loai nay
tir 125.000 — 175.000 dong/ m2 tiy chiéu day.

+ Phuong phap thi cong: do ché tao duoc véi kich thude 16n, dd dong
déu cao va dic biét tao ra duoc bé mat cling nhu cac canh phéng nén viéc thi
cong lap ghép cuc ky dé dang va nhanh chong. Pong thoi voi bé mit da dugc
phu 16p film cting va bong dam bao duoc bé mit va kha nang chéng dinh bam
tdt. Ngoai ra viéc str dung duogc nhiéu hinh thtec lién két: dong dinh, khoan bat
vit, cua tay ... nén viéc t6 hop cac tim van khudn nay s& don gian va thao tac

dé dang hon.
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+ Van chuyén va bao quan: Céac 16p gd trong mot tam dugc lién két bang
16p keo c6 kha niang dinh bam tot, khong bi bién dang trong nudc nén véi
diéu kién do Am cao, chiu nude viéc bao quan loai van khudén nay khong qua
khé khan va tén kém nhu céc loai van khudn khac;

+ MY quan khdi d6: Bé mit phang, 16p phu chng dinh tét va kich thudc
16n, dong déu 1a nhitng diém ndi bat nhit ¢ loai van khudn nay. Do d6 khi sir
dung van khudn gb ép cong nghiép trong thi cong xay dung cho phép tao ra
bé mit phang, dam bao my quan.

+ Lap dat & thao do: Viéc lap dat, thao do trd 1én dé dang hon vi bé mat
c6 do phang tét, dic biét 1a dién tich mdi tAm 16n, 46 ddng déu cao do d6 khi
thi cong dién tich san 16n da tao nén nhirng uu thé vuot troi. Ngoai viéc thi
cong nhanh, viéc to hop xa g, gian giao don gian hon dong thoi viée 1ap dat
va théo d& ciing thudn loi hon rat nhiéu.

1.1.2.1.4. Van khuén Composite — Nhwa tong hop:

+ Pay 1a loai van khuon san xuit cong nghiép véi do chuan kich thude
rit cao, da dang vé kich thudc, hinh dang dang duoc st dung phé bién & cac
nuéc phuong Tay. Nhin chung loai van khuén nay ¢ dic diém gidng véi van
khuon gd cong nghiép nhung vu diém vuot tréi hon do viée trong lwong nhe
hon va kha ning luan chuyén ti str dung 1au hon. Tuy nhién do dic diém san
xuat doi hoi dau tu ddy chuyén cong nghé ton kém, chi phi nguyén liéu dau
vao 1én nén trong nudc chua cd nha may san xuét; viéc nhap khau cac mat
hang nay thi chi phi gia thanh rat cao nén chua duoc sir dung phd bién & Viét
Nam.

1.1.2.2. Mt s6 loai van khuon da va dang dwoc trién khai ¢ mét so
du an tai Viét Nam.

1.1.2.2.1. Van Khudn tim 1én tai dw 4n Khach san Mwong Thanh,
Béi Chay — TP Ha Long — Quang Ninh.

Ciéu kién: Dung thi cong vach thang may, tuong bé tong.
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Céu tao: Vit lidu 1am van khuon bang khung xuwong thép hop
50x50mm, 40x80mm bé mit van bang van tre ép (dau tu 1 1an cho 1 dy an).
Tam mang duoc gia cong tai hién truong theo kich thude cua timg cau kién
dung, ghép lai véi nhau bang cac bu 16ng va cac ty xuyén tam.

Thi cong: Tam van khuon dugce van hanh thao lip bang cau thép, sau
mdi 1an thi cong dugc chuyén dén bai tap két bang cau thap.

Két qua: Tién d¢ thi cong dat dugc 10 ngay /1 san 1600m2. Sau khi thi
cong luan luu két thuc thi cong vach 31 tang cia toa nha, hé khung con
nguyén ven dé luan chuyén, van tre dd hong phai thao rdi bo di. Thi céng bé
tong theo cong nghé nay phai chia ra d6 bé tong cot, vach, tudng trude sau do

moi ghép d6 bé tong dam san.
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Hinh 1.5: Cdu tao I tdm vdn khuén vdach thang mdy
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1.1.2.2.2. Van khuén trwgt dung cho t6 hep duw 4n tai Trung Hoa
Nhan Chinh do Cdng ty Vinaconex thi céng:

Céu Kién: dung thi cong truot cau kién dimg.

Ciu tao: van khudn truot gdm ba bd phan chi yéu:

- Cac tam van khuon trugt trong, ngoai.

- Hé thong san nang.

- Hé thdng nang truot: khung kich, ty kich va kich.

- Hé thong khéng ché chinh xac thi cong. ..

f"n_Héng rao
Thanh |6i lach|
cach nhau 600-1200

| [~ San cong tac
\{El; Il =8 ]
| Al

/

Cap thanh co
ranh trugt ngang

Lach dau

Khung thép
Buldng treo

)V san cong tac
7 ISén cong tac

Dam d& san

San treo dé tu
stra mat bé téng

Hinh 1.6: Cdu tao van khuén tricot

Thi cdng van khudn trugt nhu sau:
- Dyng san lip ghép tam thoi, 13p ghép cau thap, may toi cing cac cong

cu van chuyén thrfmg ding khac. Néu xac dinh loi dung san thao tac dé lép dat
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thiét bi van chuyén thang dimg, thi phai tién hanh sau khi di 1ip ghép xong
san thao tac.

- Lip rap gia nang;

- Lip rap khuon vay (trude tién lap khudn vay trong, sau d6 lap khuon
vay ngoai) cung van khuén mdt bén phia trong.

- Budc cbt thép mot doan than tuong, ldp ghép phia con lai ctia van
khuon trong cung vé1 van khudn ngoai.

- Lap ghép gian mat cao (dam), hé thanh chng, tam lat ctia san thao tac.

- Lap ghép gian gido tam giac dua ra ngoai, lan can va rai tim lat.

- Lap rap kich va thiét bi thiy luc, tién hanh chay thir may khong tai
cung viéc gia ap d6i dudng dau dé tryc xuat khong khi.

- Lip rap hé thong chdng.

- Khi van khuén trugt dén mot d6 cao thich hop (khoang 3m) lip ghép
gian gido treo trong va treo ngoai (néu 1a gian gido kiéu day xich c6 thé lap
rap trude lic trugt).

- Sau khi trugt hét chiéu cao ciia cong trinh nguoi ta cho hé van khuén
trugt cao hon cua cong trinh do 0,5 — 0,6m, sau do thi thao dan cac bd phan ra
nhd mot can cau.

Két qua dat dwoc: Dic diém két cAu cta dy an 13 st dung cdu kién lip
ghép, 15 sir dung bé tong toan khdi do d6 viée sir dung van khudn truot 1a rat
hop 1y. Tién d6 trung binh 2,5-3m/1ngay cho truot 15i, dat 8-10 ngay/1 ting
thi cong.

- Thi cong bé tong theo cong nghé nay phai chia ra db bé tong cot, vach,
tuong trude sau d6 mai cac ciu kién dam san.

1.1.2.2.3. Van khu6én nhém trong thi cong du an Huyndai Hill State-
Ha Dong

Cau kién ap dung: Ghép cho céc cau ki¢n, cot, vach, dam san.
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Céu tao van khudn nhém: Van khuén nhém duogc ciu tao tir cac tAm
van khuén dinh hinh san xuat trong nha may ghép lai bang thu cong thanh cac
tdm mang 16n. Cac tim van khuon duoc lién két véi nhau bang cac chét,
thanh ndi gitra, thanh ndi bién va phan dau cot chéng. Cac lién két ciia van
khudn véi cay chéng bang cac chdt lién két nén co thé thio van khuon ma
khéng can thdo cdy chong nhd d6 ma ting rat nhanh kha ning luan luu vén
khuon. Pic diém ndi bat cia van khuon nhom 13 dugc ciu tao tur hop kim
nhom nén rat nhe thun tién cho viéc thao lép, van chuyén, bao dudng. Thiét
ké dinh hinh tir trong nha may nén cong tac san xuat, lap dung can phai rat
chinh xac dén timg tAm van khuon, dic biét 1a cac tAm nbi.

Vvan hanh van khuén nhém: Van khuén dugc san xuat trong nha may
va van chuyén dén cong trudong. Van khuon duoc lap ghép va thdo d& véan
chuyén bang thu cong.

Két qua dat dwoc: Tai du an Huyndai Hill State st dung van khuén
nhom thi cong da dat dugc tién do 5 ngdy /1 san 1500m2. Pay 1a tién do thi
cong ma rat nhiéu nha thau mong mudn. Vi tién d6 nay Chi dau tu da dua
du 4n vao khai thic sém hon du kién dem lai hiéu qua kinh té rat cao. Két
thuc cong trinh van khuon hau nhu khong bi bién dang nén cong tac bao tri rat
thuan loi dé dang. Thi cong bé tong theo cong nghé nay chi can 1 lan d6 bé
tong dam san. Do toan bd van khudn cot, vach, dam san, thang bd duoc ghép

dong thoi, khong phai phan ra cac cau kién do bé tong trudc sau.
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Hinh 1.7: Hinh anh thi cong van khuén nhdm tai du an Huyndai Hill State

1.1.2.2.4. Van khuén gd dan trong thi cong du an Star City- Lé Vin
Lwong

Ciu kién ap dung: ghép van khuén Dam, san

Céu tao van khudn: Van khuén dugc cau tao bang hé khung xuong thép
hop 50x50, 100x100 véi gido PAL, bé mat van khudn sir dung tim van g dan
pht phim kich thuéce 1,2x2,4m.

Van hanh van khudn: Van khuon duoc lip ghép va thdo d& bang thu
cong, van chuyén 1én cao bang cau thap.

Trinh ty lip ghép: 1. Lip dung gido PAL 2. Lip dung thép ho 50x50,
thép hop 100x100 3.Ghép van gb dan lam bé mit van khudn.

Két qua dat dwoc: Tai du an Star City tién d6 khi sir dung van khudn gd
dan dat 8 ngay/1 san 1400m2. Kha ning luan luu ciia gd dan pht phim trung
binh khoang 6 san 1a phai thay tAm méi, v6i du an nay 27 ting phai thay trung
binh 5 lan. Két thuc cong trinh van khuon gb dan sinh ra mot lugng rac thai
rat 16n.Hién nay van khuon gb dan dap tmg duoc tién do (tai mot sd du an),

chat luong, thim my, hiéu qua nén dugc cac cong ty nhu Cotec, Hoa Binh ap
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dung thi cong rat nhiéu. Thi cong bé tong theo cong nghé nay phai chia ra d6

bé tong cdt, vach, tuong trude sau dé mdi cac cau kién dam san.

Cdu tao 16p san

Lop bé teng cot thep

L&p van khusdn phi phim ddy [2mm

LAp x& gb thep hép 50x50, o - 300

Lop xa gé gb 100x100

Kich déu gido PAL

02 chéng giéo Pal 1000 va 15C0

Kich chan gido PAL
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Hinh 1.8:Céng trinh sir dung g6 dan lam van khuén dam, san tai dir dn Star City

1.2. Phan loai van khuén trong thi cong nha cao ting

+ Van khuon dinh hinh 1a loai van khuon dugc ghép tir nhitng bd phan
dinh hinh ché tir vat liéu ban dau dé tao thanh van khuon (nhu g6, thép,
nhom). Cac bd phan dinh hinh lién két v6i nhau bang nhiing chi tiét lién két
dé thao tac nhu bu 16ng, con chém, chét,...Dic diém cua loai nay trudc va sau
khi 14p 14 thdo cac bo phan dinh hinh giit nguyén hinh dang kich thudc, khi sir
dung khong can ché tao lai.

+ Van khuoén van nang la loai van khuoén dinh hinh duogc ché tao lam
van khudn cho nhiéu loai cu kién khac nhau. Pic diém cua loai van khuén
nay la cac bd phan dugc ché tao theo modul hoa c6 d6 bén cao, sur dung duoc
nhiéu 1an. Céac bd phan duogc san Xuat tung bg, ban phé bién trén thi truong.

+ Van khudn tAm Ién 12 loai van khuén luan lvu dinh hinh phuc vu cho
duc cac cdu kién 16n. Van khudn tAm 16n phat trién cing véi mic do co gi6i
hoa ctia cong nghé thi cong. K¥ thuat thao tac cua van khuén tim 16n ciing
phat trién theo nhiéu hudng khiac nhau mang lai nhiing dic thu rd rét. Chung

bao gdm cac loai sau:
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- Vdn khuén dich chuyén 1a loai van khudén tdm 1én phat trién theo
khuynh hudng trong thi cong cac b phan khong théo ro1 nhau ra. Sau khi duc
xong phan két cdu cac bo phan chi ndi 1ong bé mit bé tong dé dich chuyén
sang phan két ciu s& dugc thi cong tiép theo.

- Vén khuén di déng 14 loai van khuon dich chuyén theo phuwong ngang.
Pic diém cua loai nay la phai dugc dat trén hé théng chuyén dong nhu ray,
banh xe,...

- Van khuén trwot 13 loai van khuon dich chuyén theo phuong thang
dung mot cach lién tyc. Pac diém cua loai van khudn nay 1a chuyén dong lién
tuc nén cong tac bé tong, cot thép ciing doi hoi phai thi cong cung véi tién do.

- Van khuon leo 1a loai van khuon tim 16n phuc vu cac cau kién ding.
Trong thi cong cac bd phan dugc thao roi dé 1ap lai thi cong cho phan tiép
theo. Pic diém cua loai van khuon ndy 1a bam vao cong trinh trong lic dang
thi cong dé leo 1én, néu khong phai bam vao mot két cau try khac lic nay no
tr¢ thanh van khuon treo.

- Van khudn bay 1a loai van khuén tdm 16n dung cho duc nhimng ciu kién
dang nim ngang.

- Vén khudn ham 13 loai van khuon tim 16n dung dé dac mot lac cho ca
cau kién dimg 1an cau kién ngang. Pac diém cua loai van khudn nay la thuong

gdm c6 ba tim co ban, khi chi c6 hai tim co ban chung tré thanh ban ham.
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SO PO PHAN LOAI VAN KHUON
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VAT LIEU LAM COP PHA

1.3. Gié6i thiéu vé van khuén nhém

1.3.1. Vat liéu lam van khuén-Hgp kim nhom dic

Vit liéu lam van khuon nhom duogc san xuét tir hop kim nhom. Hop kim
nhém tudn thu theo tiéu chuin cia Quéc té AA6061-T6; 6061T6 c6 cac chi

tiéu hoa hoc nhu sau.
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Component| Wt. %
Mg 0.8-1.2
Mn Max 0.15
Other, each | Max 0.05
Other, total | Max 0.15

Wt.
Component

%
95.8 -

Al
98.6
0.04 -

Cr
0.35
0.15 -

Cu
0.4
Max

Fe
0.7

Wt.
Component

%

) 0.4 -
Si

0.8

] Max
Ti

0.15

Zn Max

1.3.2. Pic tinh caa hep kim nhém

- Do bén cao, c6 tinh gia cong cao, tinh han tét, kha niang dinh hinh tot.
Dung cho linh kién ty dong hod va co khi, khudn gia cong thuc pham, khuon

gia cong ché tao, 6061 1a loai nhém tdm hop kim dugce dung phd bién va rong

rai nhat.

- Khéi luong riéng nhd (~2,7g/cm?) nén nhém va hop kim nhoém chi

nang br:ing 1/3 thép, do6 1a tinh chit dic biét duge cht trong khi nghién ctru

dua vao ung dung lam van khuon.

- Tinh chéng an mon nhat dinh trong khi quyén nho luén ludn co 16p
mang oxyt (Al,O3), xit chit bam chic vao bé mit. Pay 1a wu diém vuot troi
danh gia do bén cua hop kim nhom trong dién kién ty nhién, nho 36 nhom va

cac hop kim nhém co thé dung trong xdy dung, trang tri noi that ma khong

can bao vé.
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- Tinh déo: R4t déo, nén rat thuan loi cho viéc kéo thanh day, tAm, 14,
bang, mang, khudn, ép chay thanh cac thanh cé bién dang dac biét (dung cho
khung ctra, cac loai tan nhiét...rat thuan tién khi san Xuét).

- Nhiét d6 nong chay: Tuong dbi thap nén thuén tién cho viéc niu chay
khi dac, nhung cling lam nhom va hop kim nhom khong str dung dugc & nhiét
dd cao hon 300-400 do C.

- Kha nang chéng dinh cua vat liéu nhom tot hon cac vat liéu khac cung
lam van khubn bé tong.

1.3.3. Céu tao cac b phan lam van khuén

1.3.3.1. Tong quan qué trinh san xuat van khudén nhém dinh hinh

1. Nau chay nhém tho
RS
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- "‘
=
————

4. Ct got

7. Han dinh 8. Son phii chdng dinh r9. hoa‘m-t'hién san pham



http://vi.wikipedia.org/w/index.php?title=%C3%89p_ch%E1%BA%A3y&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=Bi%C3%AAn_d%E1%BA%A1ng&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=T%E1%BA%A3n_nhi%E1%BB%87t&action=edit&redlink=1
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1.3.3.2. Céu tao c4c b phan 1am van khuén nhém

1. Ciu tao tam dién | Vatliéu: ALUMINUM - EXTRUSION : A6061 - T6
hinh Cau tao tam co ban:

1. WALL PANEL : 600(W)x2300/2450(H)
500 (W )x230 0/2450 (H)
450 (W )x230 0/2450 (H)
400 (W )x230 0/2450 (H)
300 (W )x230 0245 0(H)
2. DECK PANEL : 600(W)x1200(H)
450 (W )x120 O(H)
3. DECK BEAM : 150(W)x900(H) ,1050(H)

2. Thanh néi goc 3. Thanh két | 4. Tam dam noi 5. Thanh diéu

thiic tAm tuong chinh

6. Thanh két thuc (cot, tudng) | 7. Cot chong don
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9. Thanh két thic ban dam ndi

——

10. Tam ndi goc (dung tai cac vi tri goc)

11. Giang noi cac dau cft chong va lién

két véi tam san.

12. Pau cot chong, lién két cic giang

noi, thanh noi

13. Thanh ndi

=

14. Thanh noi dai

15. Thanh ndi goc trong

16. Thanh ndi goc ngoai

Mot s6 cac thiét bj khac

Chét lién két ngan | Chot lién két dai

=

‘ Ti lién két va dai oc
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1.4. Nhan xét tinh hinh sir dung van khuén trén Thé Gi6i va Viét
Nam:

- Qua nghién ctru, tim hiéu tinh hinh thi c6ng van khuon trén thé gidi va
& Viét Nam ta thiy cong nghé van khuon ap dung trong thi céng nha cao tang
rat phat trién. Trén thé giéi da va dang ap dung cong nghé van khuén nhe (van
khuén st dung vat liéu nhom). Tai Viét Nam hién nay co rat nhiéu loai van
khuon (thép, nhya, gd dan, nhom,...) dang dugc 4p dung trong cc cong trinh
cao tang, cong nghé str dung van khudn nhém ciing méi duge ap dung vao thi
cong nhung chi c6 cong trinh cao ting do nudc ngoai dau tu, diy ciing 1a
cong nghé con rat méi véi thi trudng xay dung trong nudc.

- Cong nghé van khudn truyén thong ciia Viét Nam nhu van khuén thép,
van khuon g5 dan, tdm mang 16n, mot $6 cong ngh¢ nhu van khudn trugt,
bay... hay su két hop cua céac loai van khudn ndy, thi quy trinh thi c6ng van
chia dot d6 bé tong, ciu kién dung (cot, vach, 16i) d6 trudc va cu kién nim
ngang d6 sau. Voi cac cong nghé nay thi cong tac thao van khudn céu kién
dung phai thuc hién ngay sau khi d6 bé tong dé tién hanh ghép van khudn
nam ngang. Van khudén nim ngang phai dau tu (khoang 03 bo/03 san) rat
cong kénh va tén thoi gian cho cong tac van chuyén nang tang. Bén canh d6
cong nghé nay cho san pham bé tong chwa dap tng duoc cac yéu cau mdi cua
mot s6 Chil dau tu nhu bé mat bé tong sau khi d6 khong can trat, cic go chi
bang bé tong,... viéc han ché khong can trat cling c6 anh huong dén tién do
cong tac hoan thién dang ké.

- Van khuon nhom dinh hinh Ia loai van khudén con mé1 mé ¢ Viét Nam
véan khudn nay chi can dau tu cho 1 san va ning ting nhanh chéng, cho tién
d6 nhanh, bé mit bé tong dep, chinh x4c. Loai van khuon nay hién nay tuy da
c6 mot sd cong trinh da nghién ctru, nhung khong giéng hoan toan vé muc
tiéu, ndi dung va phuong phap nghién ctru, do d6 can thiét phai nghién ciru,
tim hiéu dénh gia va dua ra ing dung rong rii van khudén nhom vao thi cong &
Viét Nam.
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CHUONG 2: CO SO KHOA HQC

2.1. Ly thuyét tinh toan van khudn

2.1.1. Co sé phap ly

+ TCVN 4453 : 1995 Két cAu bétdng va batdng cot thép toan khdi - Quy
pham thi cdng va nghiém thu;

+ TCVN 4055 : 2012 Cong trinh xay dung - T6 chuc thi cong;

+ TCVN 4252 : 2012 Quy trinh lap thiét ké t6 chirc xay dung va thiét ké
t6 chirc thi cong;

+ TCVN 9342: 2012 Tiéu chuan lap ghép Céppha;

+ TCVN 4091:1985, Nghiém thu cac cong trinh xay dung.

2.1.2. Xac dinh tai trong (theo TCVN 4453-1995)

2.1.2.1. Tai trong dung:

» Tinh tai (tai trong thuong xuyén).

Tai trong ban than van khuon, phu thugc vao vat liéu lam van khuon.

Tra bang:

- DBdi véi gd (khdi lugng thé tich gd theo phan loai theo (TCVN 1072-
71) ta co:

+ G6 nhom 111 ¢6 trong luong tir 600kg/m3-730kg/m3.

+ G6 nhom IV ¢6 trong luong tir 550kg/m3-610kg/m3.

+ G6 nhom V ¢6 trong luong tir 500kg/m3-540kg/m3.

+ G nhém VI ¢6 trong luong tir 490kg/m3-trd xudng

- D6 vé6i van khuon thép thi trung binh 31kg/m2 san.

- Pdi vai van khudn nhom thi trung binh 20kg/m2 san.

- D6 vé6i van khubn nhya thi trung binh 7kg/m2 san.

- Trong lugng riéng cua bé tong nang 1a: y,=2500kg/m3.
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- Trong luong cua ot thép duoc xac dinh dya vao ham lugng ot thép
trong bé tong theo thiét ké, khong cé khéi lugng cu thé thi thuong ldy bang
100kg/ma3.

- Tt ca hé s6 vuot tai 14y bang n=1,2 ldy & bang 2.1

» Hoat tai (tai trong thi cong).

- Tai trong ngudi 1am viée 50-60kg/m2, trong luong cua thiét bi thi cong
(tiy theo loai thiét bi va phuong tién van chuyén vi du ché bang xe cai tién
(150-240kg/m2) hoic lay chung nguoi di lai va xe 1a:

+ 250kg/m2 khi tinh toan véi van khudn san, vom.

+ 150kg/m?2 khi tinh todn véi gia cuong nep van khuon.

+ 100kg/m2 khi tinh toan v&i cot chong dd cac két cau.

- Tai trong do trat hodc ddm rung bé tong: 200kg/m2.

- Tt ca hé s6 vuot tai 1y bang ng=1,3 liy & bang 2.1

2.1.2.2 Tai trong ngang (Giao trinh Ky thuat thi cong):

> Tai trong phat sinh khi d6 vita bé tong, tac dung vao van khudn.

- P6 bang may va 6ng voi voi hodc do truc tiép bang dudng 6ng tir may
bom bé tong: pg=200kg/m2.

- Do tir thiét bj van chuyén c6 dung tich<0,2m3: P;=400kg/m?2.

- Do tir thiét bi van chuyén c6 dung tich tir 0,2-0,8m3: P4=400kg/m2.

- D6 tir thiét bj van chuyén c6 dung tich >0,8m3: P4=600kg/m2.

> Tai trong do dam lay bang: 200kg/m2 lay bang bé mit dung cua van
Khuodn.

> Ap luc ngang cua bé tdng méi db tac dung vao thanh van khuén:

- Pam dui: P=yH khi H<R.

- Pam dui: P=y(0,27V+0,78)k .k, khi V>0,5, H>4m.

- Pam ngoai: P=yH khi H<2R;, V>4,5

- Pam ngoai: P=y(0,27V+0,78)k.k,khi V>4,5, H<2m.
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Trong do:

P- 4p luc ti da cta hdn hop bé tong, kg/m2.

v- khoi luong thé tich hdn hop bé tong dd dam chat, kg/m2.

H- chiéu cao ctia mdi 16p hon hop bé tong tinh bang m.

V- van toc hdn hop bé téng, m/h.

R va R1- ban kinh tac dung cua dam dui va ddm ngoai. Pbi v6i dam dui
nén lay R=0,7m va dam ngoai R;=1,0.

ki- hé s6 anh huong d6 sut cua hdn hop bé tong.

- Pbi véi bé tong cung va it linh dong vaéi do sut 0,2cm-0,4cm thi k;=0,8.

- P6i v6i bé tong c6 do sut (4-6)cm, thi ky=1,2.

K,- hé s6 anh huong nhiét ¢ ciia hdn hop bé tong.

- Vé6i nhiét 6 duéi 8°C, k,=1,15.

- Véi nhiét do 8°-11°C, k,=1,1.

- Véinhiét @6 12°-17°C, k,=1,0.

- V6i nhiét d6 18°-27°C, k,=0,95.

- Véi nhiét 36 28°-32°C, k,=0,9.

- V61 nhiét @6 trén 33°, k,=0,85.

2.1.2.3. Tai trong gié (theo TCVN 2737- 1995).

- Néu cong trinh c6 chiéu cao h<6m, thi thiét ké van khudn c6 thé bo qua
tai trong gio.

- Néu cong trinh c¢6 chiéu cao h>6m, thi tinh theo quy pham thiét ké lay
bang 50% tai trong gi6 tiéu chuan).

2.1.2.4. P cho phép cita cac bd phan cop pha do tic dong cia tai
trong

- Bdi voi cbp pha cua bé mat 10 ra ngoai két cAu nho hon 1/400 nhip cop
pha.

- Do vong dan hdi hodc lan cua gd chéng cdp pha nhé hon 1/1000 nhip

tu do cuia cac két cau bé tong cdt thép twong mg.
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Bang 2.1: Hé s vt tai

Cac tdi trong tiéu chuan

Hg so vugt tai

Khoi luong thé tich ctia cop pha, da gido

Khéi luong thé tich cua bé tong cbt thép

Tai trong do ngudi va phuong tién van chuyén
Tai trong do dam chan dong

Ap lyc ngang cua bé tong

Tai trong do chan dong khi d6 bé tong vao cop pha

1,1
1,2
1,3
1,3
1,3
1,3

2.2. Tinh toan van khuon, cot chong
2.2.1. Tinh toan van khuén nim ngang

Van day chiu tai trong thang ding do trong lugng ban than cia bé tong

va cot thép, ctia van khuén (tai trong tinh) , trong lwong cta ngudi va xe may

(tai trong dong) gay ra.

Pé tinh toan, ta coi van diy nhu mot dam lién tuc ¢ luc phan bd déu 1a

g va tinh toan nhu sau:
- Xac dinh tai trong:
> Tai trong tiéu chuan: Q=X0u+X0q
Trong do:
20t gém: - Trong lugng ban than cép pha.
- Trong luong bé tong cdt thép.

>qq gom: - Tai trong do dé bé tong.

- Tai trong do nguoi va dung cu thi cong.

» Tai trong tinh toan:
Ju=2N.0p+ZNg.qg  (kg/m2)

Trong do: n, ng 1a hé sb vuot tai cho & bang 2.1.

> Tai trong phan bd déu trén bé mat cép pha:
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Ju=(ZN.0ptt2Nq.0a)-b  (kg/m2)
Trong d6: b 1a chiéu rong mot dai tinh toan.
Véi bai todn vin khuon dinh hinh tinh todn khodng cdach c¢t chong:
Ta sé& tinh khoang cach cac gbi tua.
e So db tinh toan:

- Coi da d& 16p trén (sat tim cdp pha) nhu cac gbi twa, van lam viéc nhu

mot dAm lién tuc hinh 2.1.

dam nhu mot dam lién tuc chiu tai trong q phan bd déu nén ta co: M=

Vv, NS

N N N N

Hinh 2.1: So' dé tinh c¢op pha nam
(a). So dé thuce; (b). Sor dé tinh, (c). Biéu d6 mé men

- X4c dinh md men udn do tai trong q gay ra ¢ van day dam. Vi van day

ql?
10

- Matkhactaco:  M=w.[o]

. A . A A , hb?
Trong do:  W- m6 men khéng udn, tinh theo cong thirc: w= -

M- la kha nang chiu uon cua van day.

[6]- 12 tmg suét cho phép cta van khudn dinh hinh.
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- Pé cho hé van khuon chiu duoc luc tac dung, ta phai c6 M=M, nghia

2
GLEg w.[c] do d6 ta co: 1= 10wlo]
10 q

- Thtr lai khoang cach giita cac cot chong (1) nhu di tinh toan & trén theo
d6 vong cho phép bang cong thirc: f < [f]

Tuong duong: f=— a o 2= [f]
g g: 128" E] — 400

Vi bai todn khodng cdch cdc géi twa cho trwée: Ta di tinh toan kha
nang khang udn cta van dé Iya chon van cho phu hop.

\ - , A , . 12
Tuong tu bai toan trén ta xac dinh duoc: MmaX:j—O

o , 12
Khi do ta co: I\/Imaxzci—oz M,= w][o]
s _ hb? , , ql?_ hb? «
Mait khac: w= e do do ta cO: ;= T[G] *)

Tt (*) ta c6 2 phuong an:

- Khi vat liéu da cb dinh thi ta s& tinh chiéu cao (bé day) h cta van theo

6.q.12
h Z\/ 10.b.[o]

- Khi bé day cua van h duoc khéng ché thi ta s& tinh [o] dé chon loai vat

cong thtrc:

6.q.12
10.b.h?

Sau d6 ta thir lai céc thong s vira tinh dugc trong cdng thuc tinh toan ¢

ligu phu hop véi  [o] >

trén theo do véng cho phép bang cong thuc:
f<[f]

Cf= oAt 1
Tuong duong: f—128. 5 < 400I = [f]

2.2.2. Tinh toan van khuon ding
» Tai trong:
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- Téi trong tiéu chuan: = v.H+Y. q4
Trong do: v.H tra theo bang.
2. qq = a1t Qa2
(a1 :taitrong do dd bé tong gay nén.
(a2 : tai trong do dam rung.
Tuy nhién véi cbp pha ding do thuc té khi d6 bé tong thi khong dam va
nguoc lai do d6 khi tinh toan 14y gié tri nao 16n hon.
- T4i trong tinh toan: g = n.y.H + X ng4.qq
Trong d6: n va ng 1a hé sé vuot tai cho bang 2.1.
Tai trong phan bé déu trén mat dai:
0e = (N*y*H + Y ng * qq)*b  (b: chiéu rong mot dai tinh toan.)
Cop pha dung & do cao > 10m thi phai tinh véi tai trong gi6 (TCVN
4453-1995).
e So do tinh toan.
Coi gong (v6i cot), chdng dung (véi cbp pha thanh méng, thanh dam,...)
la cac géi tua, cép pha lam viéc nhu mot dam lién tuc.
o

et

v, nsn

e

| A B A = I N A A
I

(b)

Hinh 2.2: So' do tinh cop pha dimg
(a). So dé thuce; (b). Sor dé tinh, (c). Biéu d6 mé men
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- Pé don gian, coi luc tac dung 1én thanh cdp pha la phan bd déu va mo
men chon tinh toan dugc tinh theo cong thuec:

12
Mc - dtt
10

Trong do6: ( : tai trong tinh toan.
1 :khodng cach cac gobng suon.

M. : tri sO m6 men chon dé tinh toan.

\ 14 14 10M
->Tu do ta co: | = / = *)
dtt

Mat khac: M.=[c].w thay vao (*) -> tinh duoc |

Trong do:
[o] : Gmg sudt cho phép cua vat liéu 1am cbp pha.

A , A hb?
W: md men khang uoén, w= -

b: chiéu rong dai tinh toan.
h: chiéu day caa cbp pha go.
Khi tinh toan cép pha dinh hinh thi W dugc tra bang.
e Kiém tra do vong caa cop pha.
Do vong cua cdp pha dung phai thoa mén diéu kién sau: < [f]

R S S (L o
Tuong duong: f—128. 5 < 400I = [f]

2.2.3. Tinh toan cdt chong:
Dé thiét ké cot chéng ta chon tiét dién cot trude roi di kiém tra kha nang
chiu nén theo cong thurc:

5= <R,

Ftnh
Kiém tra do 6n dinh cua cot chéng theo cong thuc:
5=—<R,
oF
Trong do:

Rn: 1a cuong dd chiu nén cua vat liéu lam cot chong.
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N : 1a tai trong tac dung Ién cot.
F : 1a dién tich mit cat ngang.
¢ : la hé s6 udn doc, phu thudc va do manh A cua cét, duoc léy nhu

Sau.

_ 3100
==

¢ = 10,8 (-=)khi 2. < 75

khi A> 75

Vi = 2

Tmin

Trong do:

lolachiéu dai tinh toan ctia ¢t chdng: 1 = p.l (114 chiéu cao cot).

i:14 hé s6 phu thudc vao su lién két cta hai dau cot. Vi hai dau cot
chdng c6 cac gidng ngang nén coi nhu hai ddu ngam do d6: u = 0,65

Imin - 12 ban kinh quan tinh nho nhat cua tiét dién nguyén cta cot.

Fmin= ’]I;:Ll;n
V&i ot tron rpin, = 0,25d, cot tiét dién chit nhat ry,i,= 0,289b
d: duong kinh cot.

b: 1a canh ngan cua tiét dién.

2.3. Quy trinh, yéu cau théo lap caa cac loai van khuon trong quéa
trinh thi cong

2.3.1. Yéu céu dbi véi van khuon

- Véan khuon phai dam bao do 6n dinh, do cung, do bén, hinh dang kich
thudc theo ding ban vé thiét ké, kin va bang phang, 1ap nhanh, thdo d&, khéng
lam hu hai van khuon va khong tac dong dén bé tong, khong gy khé khin
khi 1dp cét thép, khi d6 va dim bé tong. Ngoai ra, can dam bao sir dung duoc

nhiéu lan.
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- Gia cong van khudn nén tién hanh theo day chuyén va chuyén mén
héa. Trudce khi ché tao phai co ké hoach dung vat li€éu mot cach hop 1y (cac
loai xa gb thép, gd da gido,...).

- Tuy theo timg bd phan va vi tri cong trinh, két cau van khuon phai dam
bao cac yéu cau; két cdu van khudén & nhimg b phan thang ding (nhu céc
mat trén cta dam, tuong, cdt) va & tAm san phai ddm bao thdo ra dugc ma
khong bi phu thudc vao viée thdo cac van khudn con luu lai dé chéng d& (nhu
van khuon day dam).

- Mit van khuén phai dugc tao dugc bé mit bé tong theo thiét ké yéu
cau. Véi van khuon st dung ludn luu, mit van khuon tiép giap véi mit bé
téng phai duoc bao nhin va boi chat chéng dinh. Canh van khudn phai nhin,
phang, bao dam ghép kin khit, nudc xi ming khong thé chay ra ngoai khi do
va dam bé tong.

- Van ghép thanh tdm mang dinh hinh (dung dé luan luu). Néu lap dung
van khuon bang thu cong, chiéu dai mdi tim khuén nén t6i thiéu 3m va ting
1én theo boi s6 0,5m. Con chiéu réng tAm van khuén, ddi véi cong trinh bé
tong khéi 1on nén lay 1a 1m, ddi v6i cong trinh nho thi tiy theo timg cong
trinh.

- Truong hop dung van khuén kim loai, van khuon bé tong cdt thép, cac
kiéu van khuén truot, phai ¢6 co s& tinh toan kinh té—kgf thuat bao dam va
dugc ngudi c¢6 tham quyén chip nhan.

- Khi 1am van khuén kim loai, cdn phai tuan thii theo nhiing quy dinh
dudi day:

+ Van khuon bang thép va nhimg bd phan khac cta né phai lam tir
nhitng vat liéu d udn, nin, go phang can than.

+ Lién két cac bo phan cua van khuon kim loai phai ddm bao hinh dang,

kich thudc hinh hoc cua no, cling nhu do chinh xéc cua vi tri cac 10.
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- Van khuon dung lai, trude moi khi dung phai co sach bé tong cii, dat
b&m,...; mat va canh van khuén phai dugc stra chita lai cho phéng, nhan.

- Van khuon, khi dd gia cong can phai duoc phéan loai, danh diu va bao
quan can than dé tranh nut né, cong vénh, mbi, mot,...

2.3.2. Yéu cau doi véi cong tac lap dung van khudn

Pa s cac cong trinh & Viét Nam hién nay sir dung van khuon luan luu 1a
chi yéu.Dé 1 loai van khudn dugc ché tao dinh hinh thanh timg b, timg tim
tiéu chuan trong cac nha may hoic cong truong. Vat lidu thuong dung bang
0, thép, thép gb két hop, tre, nhua, hop kim nhoém,...Khi dua ra thi cong &
cong truong, cong nhan lién két cac tim hodc cac bd phan véi nhau bang cac
phu kién thanh hinh dang chuan xac dé lam van khudn d6 bé tong. Sau khi bé
téng dat cudng do cho phép, van khudn duogc théo ra dung cho nhimng két cau
khac hodc cong trinh khéac. Khi ché tao van khuén luan luu khac véi van
khuon tim 16n thong thudng nguoi ta chi san xuét cac loai tim co trong luong
khoang tir 20-40kg dé thuan loi cho lap ghép bang thu cong.Khi st dung cac
bd phan van khudn luan luu, ta phai sir dung luon hé théng xa go, cot chong,
san thao tac va cac phuong tién luan chuyén mot cach dong bd méi phat huy
duoc cac uu diém cta no.

+ Cong tac lap dung van khuon.

Trude khi lap dung van khuon ta can kiém tra xem xét ky chat luong ciia
van khuon, kiém tra lai cdc mdi han, do cong vénh bién hinh, kiém tra cac
mac lién két,.v.v. . Phan loai van khuon va danh du van khuén ciing nhu céc
bd phan cia van khuon, sip xép ching riéng ra dé thuan loi cho viéc van
chuyén ciing nhu lap dung.Khi ding van khuon, gian gido can nghién ctru sir
dung sao cho phu hop véi chung loai két cau.Trude hét, cin nim duoc cach
thao tac dé lap dung on dinh cho hé gian gido, sau d6 kiém tra va lap ghép céc

tam van khuon chiu lyc chu yéu.Lam xong dén dau phai kiém tra chac chan
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dén @6 roi mai tiép tuc 1ap ghép phan ké tiép. Viéc lip dung van khudn gian
giao phai theo cac yéu cau sau:

+ Van chuyén cac bd phan:

- Van chuyén, truc 1én, ha xuéng phai nh¢ nhang, tranh va cham, x6 déy
lam cho van khuén bj bién dang, day treo budc khong dugc ép manh, an sau
vao van khuon.

- Trudc khi van chuyén, phai kiém tra su viing chic ctia dan gido, san
thao tac, duong di lai dé dam bao an toan.

- Van chuyén hay lap dung van khuon trén khoi bé tong da d6 xong phai
duogc can bo ki thuat phu trach cong trudong dong ¥.

+ Phuwong phap lip ghép van khuén, gian gido: Phai dam bao nguyén
tic don gian va d& théo, bd phan nao can thao trudc khong bi phu thudc vao
bo phan thao sau.

+ Tric dac: Khi lap dung van khudn, phai cin ctr vao cac mdc tric dac
trén mit dat (vi tri va cao do), déng thoi dua vao ban vé thiét ké thi cong dé
dam bdo kich thudce, vi tri tuong quan gitta cac by phan cong trinh va vi tri
ctia cong trinh trong khong gian. P6i véi cac bo phan trong yéu ciia cong
trinh, phai dat thém nhiéu diém khdng ché dé dé dang trong viéc kiém tra, doi
chiéu.

+ Khi ¢6 dinh van khudn: Khi di xac dinh vi tri chinh xc ctia cac bo
phén van khuon ta tién hanh ¢6 dinh van khuon. Ta c6 thé cd dinh van khudn
bang bo gd (xa gd 4x6¢cm cét thanh timg doan 10cm-30cm c¢b dinh vao hé xa
26 16p dudi), bang chan co, ty xuyén qua cau kién, hé gong, cac loai chdt,
kich, giang, tang do, han dinh,... Cac lién két ndy phai dam bao chic chin
trong qua trinh thi cong va mot sé lién két co thé tinh chinh dé thuan loi cho
qud trinh nghiém thu.

Pbi voi cau kién mai vom, cac két cau bé tdng cbt thép ciing nhu van

khuén dam c6 khau d6 16n hon 4m, phai c6 d6 vong thi cong bang tri s6 lin
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ctia chiing dudi tac dung cia tai trong bé tdng mai d, tri sé nay do thiét ké
quy dinh.

Nén tranh dung van khuén ¢ tang dudi 1am chd dyua cho van khudn &
tang trén. Truong hop can dung thi van khudn ting dudi khéng duoc dich
chuyén ma phai doi cho bé tong ting trén dat cudng do theo yéu cau méi
duoc thao do, dich chuyén.

+ Cong tac vé sinh bé miit va chit lwgng bé mit van khudn:

Bé mit van khuon sau khi ghép phai kin khit sao cho nudc xi mang trong
bé tong han ché khong chay ra ngoai. Khi ghép van khuodn, phai chira 16 dé
khi rira van khuén va mit nén, nude ban va rac ban c6 chd thoat ra ngoai.
Trude khi d6 bé tong cac 16 nay phai duoc bit kin.

+ CoOng tac nghiém thu, kiém tra:

Khi van khuon va gian gido di lap dung xong, can phai kiém tra nghiém
thu dua theo:

- B0 chinh xac cta van khudn so vai thiét ké.

- P chinh x4c ctia cac bo phan dit san.

- B chat, kin gifra cac tAm van khudn véi mat nén.

- Sur vitng chic ctia van khuon voi gian gido.

Kiém tra do chinh xac & nhimg bo phan chii yéu ctia van khudn phai tién
hanh bang may tric dac hay bang nhiing dung cu khac, nhu diy roi,
thudc,...Khi kiém tra, phai c6 nhiing phuong tién can thiét dé c6 thé két luan
duogc vé d6 chinh xac cua van khuon theo hinh dang, kich thudc va vi tri.

Sai 1éch cho phép vé kich thudc, vi tri cia van khudn va gian gido da
dung xong khong dugc vuot qua nhiing tri s6 cho phép trong bang 2.2.

Khi xay dung cong trinh nhiéu tang, vi tri ciia van khuén so véi thiét ké

chi cho phép sai 1éch ting dudi va tang trén (voi tri s trong bang 2.2 diéu 3).
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Trong qua trinh d6 bé tong, phai thudng xuyén theo ddi, kiém tra hinh

dang va vi tri ciia van khuon, néu c6 bién dang do chuyén dich phai xu 1y kip

thoi.

Bang 2.2. Sai léch cho phép doi véi van khudén va gian gido dé dung xong

Stt Tén sai 1éch Tri s6 sai
Iéch cho
phep
‘ , (mm)

1 Sai Iéch vé khoang céch: gilrta cac cot chong van khudn cua

nhung cdu kién chiu udn, giira cac tru d&, gb giang dong vao cot

chbng (so vai thiét ké).

- Trén 1 mét dai. +25

- Trén toan bd khau do. +75
2 Sai léch cia mit phang van khuon va cic duong giao nhau cia

chung so véi chiéu thang dung hoic do nghiéng thiét ké.

- Trén mdi mét theo chiéu cao. 3)

- Trén toan bo chidu cao cia két cdu mong. 20

- V6i tuong va cot do tAm san toan khdi, c6 chiéu cao dudi 5m. 10

- V6i tuong va cot do tAm san toan khdi, c6 chiéu cao trén 5m. 15

- Vi cot, khung lién két bang dam. 10

- V6i ddm ctia vom. )
3 Sai léch duong truc van khuon so voi vi tri thiét ké:

- Mong. 15

- Tuong va cot. 8

- Dam xa va vom. 10

- Méng dudi cac két cau thép. 1,IVL (L 1a chiéu

Sai 1éch truc van khuon di chuyén ngang so véi truc cong trinh.
Sai 1éch khoang cach gitra cdc mat bén trong ctia van khuon va

tuong va sai 1éch kich thudc bén trong cua tiét dién ngang van

khuon hinh hop, so voi kich thuée thiét ké.

dai khdu d6 hoic
budc két chu

dv:m)
10
+5
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Stt Tén sai léch Tri so sai
léch cho
phep
(mm)
6 Do gb ghé cuc bd cua tim van khuén dung dé dic cac tim bé 3
tong (dung thude thang 2m ép sat van van dé kiém tra).

2.4. Y8u cau d6i véi cong tac thao van khudn

Trong thi cong cong trinh bé tong cot thép toan khdi, viéc thao van
khuén c6 anh huéng truc tiép dén tdc do thi cong cong trinh, dén viéc tiét
kiém van khuon va chat lugng bé tong.

Thao van khuoén phai do nhiing cong nhan hodc hiéu biét k¥ thuat van
khudn noi chung hodc hiéu biét k¥ thuat véi loai van khuon dic biét nao do
can thao. Dé thao d& bat ky mdt loai van khudn nao, nguoi thue hién déu phai
hiéu biét quy trinh thao d& cua loai van khudn d6, dong thoi phai biét méi lién
quan v&i cong tac van khuon va ky thuat an toan lao dong.

Trong trinh ty thio van khudn, néi chung ciu kién lap trudc thi thao sau,
cau kién lép sau thi thao trude. Pau tién, can thdo d& cac ciu kién khong chiu
luc, hodc chiu luc it (nhu thanh bén); sau do tiép tuc thao d& dén cac ciu kién
chiu tai trong.Néu dao ngugc thtr ty trén co thé din dén sup do. Van khuén
gian giao can duoc thdo d& theo thir tu, sao cho khi thao di tung ph?m, nhiing
phﬁn con lai van 6n dinh. Vé mat ky thuat, thdo don gian hon lép, thoi gian
tén it hon. Viéc thao tot hay xdu quyét dinh rat 1on dén sb 1an sir dung lai. Dé
thao dugc thuan tién va dé dang, can du kién tir budc thiét ké (nh?it la cac
dang van khudn dic biét, phuc tap), dong thoi trong khi lap, phai cha y dén
viéc thdo ctuia van khuon sau nay.

Thoi gian thao van khudn c6 quan hé dén nhiing yéu tb sau day:

- Nhiét d6: V& mua hé, noi chung nhiét do cao hon mua déng nén thoi

gian cho phép thdo van khuén sém hon mua dong.
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- Mac xi mang va luong nudc dung trong bé tong: BE tong dong cling
nhanh hay cham lién quan dén cap phdi cta nd, dung xi ming mac cao, luong
nude it, thi ¢6 thé d& van khudén sém hon.

- Tinh hinh chiu tai trong: P6i v6i van khudn & cac bd phan két cau chiu
tai trong, vi cuong do kéo ctia bé tong rat nho nén thoi gian thao van khuén &
nhitg ving chiu tai trong (ddy dam,...) phai mudn hon thoi gian thdo van
khuon ¢ nhitng vung khong chiu tai trong.

- Thé tich va chiéu dai nhip: Vi két cau bé tong c6 thé tich nhd, chiéu
dai nhip ngan, c6 thé thao van khudn sdm hon (so véi thé tich lon nhip dai).

Nhitng yéu té trén c6 cai 1a chi yéu, co cai 1a thir yéu. Cho nén , quyét
dinh chinh x4c tho1 gian thao van khudn phai dua vao diéu kién thuc té va thi
nghiém mau.

2.5. Tiéu chi danh gia viéc 4p dung van khuén trong thi céng nha
cao tang

2.5.1. Tiéu chi vé chit hrong

- b6 1a tiéu chi hang dau dé danh gia vé tinh hiéu qua ctia cong nghé van
khuon dang ap dung. V&i nha cao tang do chuan xac ctia cdu kién bé tong khi
thi cong 1a hét strc quan trong, né lién quan dén rat nhiéu cac cong viéc, goi
thau khac nhu hoan thién cira, dién, nudc, nhom kinh mit ngoai,...Vé mit
chat luong cong trinh s& danh gia thong qua chit lugng cua ting cdu kién ma
van khuon dic ra. N6 duge thé hién qua cac mat:

- B& mit cdu kién phai phang, nhén theo yéu cau cua timg loai ciu kién.
N6 duoce thé hién béng chat luong bé mit phﬁn van cua van khuon.

- Su sai léch vé hinh dang, kich thudc cau kién bé tong duc ra trong gidi
han cho phép theo timg loai cu kién bé tong.

- Su kin khit cia bé mit van khuon s& anh huong truc tiép dén chat

lugng ctia cong tac bé tong khi ninh két. Néu hé van khudn khong t6t dé mat
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nudc xi mang nhiéu trong qua trinh d6 bé téng thi khong nhitng anh huong
dén su ninh két ma con 1am giam méc cia bé tong cau kién.

- Giam thiéu rui ro cac su ¢d buc van khuon, phinh van khuén trong qua
trinh duc bé téng cing nhitng yéu td truc tiép anh huong dén chat luong cia
cong trinh.

Tir d6 ta thiy rang chét luong cua van khuon s& anh huéng mot phan
truc tiép dén chat luong cua bé tong. Pbi v6i cac nha cao tang bé tong thuong
mac rt cao va ¢ nhiéu dic tinh khac so véi bé tong thuong do vy ma néu
chat luong van khuon khéng tbt s& kéo theo rat nhiéu hé luy khi su ¢ vé van
khuon xay ra, néu cong tac van khuon khong tét s& anh huong dén hang loat
day chuyén tiép theo.

2.5.2. Tiéu chi vé an toan lao ddng trén cong trinh.

Yéu t6 con nguoi 12 quan trong nhat trong qué trinh san xuat lao dong
nodi chung va trong nganh xay dung noi riéng. Ta danh gia tiéu chi nay qua
cac viéc sau:

- Trong qta trinh thi cong lap dung, thdo d& van khudn phai tuyét d6i an
toan véi tat ca4 moi ngudi trong cong trinh xay dung cling nhu khu vuc xung
quanh. Piéu nay thé hién & cong nghé do 1a cong viéc thao d& lap dung don
gian khong qué phuc tap. Co gidi hoa cac qué trinh lap dung va thao do s&
giam thiéu rai do cho nguoi lao dong tryc tiép.

- Viéc san xuat can phai khép kin khong gdy anh huong dén moi trudng
xung quanh va sinh hoat cua nguoi dan lan can cong trinh dang thi cong. Vi
du nhu tiéng dn, bui ban, va cac bd phan van khuon roi ra ngoai,...

Céc cong trinh thuong duge xay dung trong phd dong diic ngudi sinh
séng va qua lai, do vy ma cong tac an toan lao dong va vé sinh moi truong 1a
tiéu chi rat quan trong. N6 giam thiéu dugc nhimg tic dong khong can cé tir

mdi truong xung quanh dén qué trinh thi cong.
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2.5.3. Thoi gian thao ldp van khuon

Thoi gian thao lap van khudn hay chinh 1 chu ky thi cong ctia mot cong
nghé van khuon. Nha khung bé tong ¢t thép db tai chd thi cong tac gia cong
lap dung van khudn va c6t thép quyét dinh dén 90% tién do thi cong ctia phan
tho. Do vay chi tiéu vé thoi gian thi cong van khuén 13 mot chi tiéu quan
trong dung dé danh gia tinh hiéu qua cua cong nghé van khuon hién dai. N6
quyét dinh truc tiép dén tién do thi cong ctia mot cong trinh cao tang.

2.5.4. P luan chuyén ciia van khuon

Tir so d6 H1 ta ¢ thé thay chi phi van khudn cho mot don vi san pham
phu thudc véao 3 thanh phan:

- Cong ché tao (C1)

- Hao mon khi str dung (C2)

- Cong théo lip (C3)

C=(C1+C2)/n + C3

Cl1, C3 c6 quan hé ty 1én nghich vé&i nhau, cong nghé ché tao cang cao
thi cong thdo, lap cang it. C2 thi phu thudc vao loai hinh cop pha gom vat liu
va bao quan (tién khau hao tai san).

Moi qua hé giita s6 1an st dung va chi phi c¢dp pha cling nhu hiéu qua

ctia dau tu ché tao cdp pha duogc thé hién trén hinh 2.3.
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Hinh 2.3: So' d6 qua hé giita sir dung va chi phi van khuén

Tir d6 thi ta thdy doan AB la doan gia thi cong bang gia dy toan. Néu
n<A thi cdp pha bi 15, n>B thi 13i do c6p pha 1a dang ké.

Tom lai mudn cdp pha cé hiéu qua kinh té cang 16n thi s6 lan luan
chuyén cang phai cao. S6 1an luan chuyén cdp pha dugc xac dinh theo phuong
phap t6 chirc thi cong.

Néu lam tuan tu: n=N

Néu lam day chuyén: n=N/Nw

Trong do:

N- s6 phan doan trén cong trinh.

Nw- S6 bd cbp pha ché tao bao dam thi cong thao lap lién tuc.

Nw = (T2+T3)/T1 + 1

T1, T3 thoi gian thao lap, thao cdp pha.

T2 thot gian st dung dac bé tong.

2.5.5. Thoi gian van chuyén van khuén 1én cao theo cong trinh

Dbi v6i cac cong trinh cao ting dé ddy nhanh dugc tién d6 thi cong phan

van khuon ta can phai luu y dén cong tdc van chuyén va tap két van khuodn
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sao cho hop 1y nhat.Boi nha cao ting quing dudng van chuyén 1a rat 16n va
nhiéu. Khi thi cong ma cac bo phan van khudn roi rac thi rat mat cong van
chuyén, do vay ma cAu tao thanh céc bod phan va mang lén hiéu qua hon.
Cong tac van chuyén theo phuong thang dimg thuong dung cu thap va van
thang nén téc do c6 gidi han do vy mudn giam thoi gian van chuyén thi can
phai bd tri quing dudng van chuyén hop 1y. Khi danh gia cong nghé van
khuon ta can phai cha ¥ dén cong tac nay. Cong nghé nao c6 thé thuan loi cho

viéc van chuyén vé do an toan va nhanh vé thoi gian thi s€ c6 191 hon.
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CHUONG 3: NGHIEN CUU UNG DUNG VAN KHUON NHOM PINH
HINH CHUYEN DUNG THI CONG PHAN THAN NHA CAO TANG

3.1. Céu tao van khudén nhém mét sé cAu kién dién hinh

3.1.1. Céu tao van khuén cét

- Can clr vao thiét ké két cdu cua cong trinh, van khudn cot, tuong duogc
thiét ké ghép do bé tong doc 1ap so véi bé tong dam, san. Tuy theo kich thudc
cot, voi1 nhiing cot ¢d kich thudc 16n, ciu tao cot s€ can thém dai gong va
chéng chéo, v6i nhitng cot ¢ kich thude nho kich thude <Im cau tao cot s&
don gian hon.

+ Céu tao van khudn cot kich thuée 16n honlm.

- Tam lam bé mat van khuon duoc t6 hop bang cac tAm van khudn hop
kim nhom c6 kich thudc phi hop véi thiét ké, cac tim nay da duogc thiét ké va
gia cong dinh hinh sin tir trong nha mdy. Lién két cdc tdm van khuon bang
cac chot thong qua cac 16 da ché san trén xuong ciia tam van khuon, trén dau
cot duge ghép lién két vaoi thanh ndi goc gitta van khudn cot va van khuon
san, thong qua thanh ndi goc nay viéc lap dung van khudn dam, san vén tiép
tuc binh thuong trong qua trinh thi cong cot c6 kich 16n nay do dé d6 bé tong
cot 10n khong bi anh hudng dén tién d6 (so voi bién phap cii thi d6 bé tong
xong, thao van khuon roéi méi ghép van khudn dam san).

- Lién két tai vi tri goc cot bang thanh V goc bang hop kim nhom, trén
than thanh V goc cling duoc dot cac 16 twong ty nhu trén tAm van khuon,
thanh V goc duoc chdt chit véi tam van khudn bang cac chét bang thép.

- Pé chéng lai ap luc cuia bé tong voi cac cot 16n ta sir dung thém hé
théng gong két hop véi ty xuyén tim D16. Gong cot duge 1am bing thép hop
40x80x2mm c6 thé dugc thiét ké dong bo voi van khudn cot trong nha may
hodc gia cong truc tiép tai cong truong, tai cac vi tri dau gong cot dugc han

ban ma V5 c6 dot 16 D16 dung dé xuyén ty khoa lién két goc cot.
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- Pé dam bao 6n dinh va chéng x6 ngang cho cot, ta st dung cot chéng
chéo D48 chdng va chan va trén than cot. Pic diém cua thanh chong nay 1a ¢6
thé tang giam chiéu dai bang ren trong trén than chdng.

- Sau khi d6 bé tong xong, van khudn duoc thao ra va van chuyén lén
cac tang thi cong tiép theo. Pic diém ciia ghép cot nay 1a phai rat chinh xéac
va ti mi, doi hdi cong nhan phai dugc qua dao tao bai ban.

| I

CHONG XIEN D48

V' 96¢ \[Mi40pAH WA0OAH vV g6c
] FUUALT VAU 1
T E3 T —
TY KHOA GOC D14 D q
It <
s I —
n 1
VAN LAM BANG HOP KIM NHOM
LIEN KET BANG CHOT THEP S
. [se)
TV XUYEN TAM D16 B
£
 — :D I i ap
D|
K <
" N I e} I I 2 -
CHONG XIEN D48 I Z it 7 gﬁ |
V gbc /{ V gbc
I THEP HOP 40X80 KEP DOI
L 1600 ‘

Hinh 3.1: Mt cdt cdu tao van khudn cot
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+ Chu tao van khuon cot kich thude nho hon 1m.

V& co ban cau tao van khuén cot co kich thuong <Im don gian hon ¢t
kich thudc 16n. Piém khac nhau so 1a loai cot ndy s& dugc ghép do bé tong
déng thoi cung voi dam san, vé ciu tao cot duoc to hop tir cac tdm van khuén
nhom va lién két boi cac chdt, ti sir dung cho cot bang ty lap 13, 1ap dit ti nay

dong thoi véi cong viée chot lién két cac tdm van khudn. Tham khao hinh vé
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Hinh 3.4: Cdu tao van khudn cét kich thude nho.

3.1.2. Céu tao van khudn twong, twong thang may

CAu tao van khuon tuong.

- Tuong ty nhu van khudn cot, tdm lam bé mat van khuon tuong, duoc td
hop bang cac tam van khudn hop kim nhom c6 kich thude phi hop véi thiét
ké, cac tAm nay di duoc thiét ké va gia cong dinh hinh san tir trong nha may.
Lién két cac tim van khudn bang cac chét thong qua cac 16 dd chd sin trén

xuong cua tam van khuodn, trén dau cot duoc ghép lién két voi thanh ndi goc
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gifra van khudn cdt va van khudn san, thong qua thanh noi goc nay viéce lap
dyng van khuén dam, san van tiép tuc binh thuong. Viéc ghép van khudn
tuong va van khudon dam san dong thoi, cong tac thi cong bé tong cling do

ddng thoi twong va dam san.
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Hinh 3.6 Chi tiét tai vi tri lién két van khudn tuwong va van khudn san.
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3.1.3. Cau tao van khudn dam, san

- Van khuén dam san dugc ciu tao bdi cac tAm van khuon dinh hinh va
lién két bang céac chét, t6 hop van khuon san bao gom.

+ TAm véan khudn nhom kich thude 600x450x2400, 600x450x1200,...
tiy theo kich thudc thiét ké cac tAm nay s& duogc gia cong san xuét trong nha
may, cac tdm van khuon nay duoc danh s6 thtr tu va vi tri dé thuan loi cho
viéc tai sir dung cac tang tién theo.

+ Thanh ghép giita, va cudi la thanh 1am gdi twa cho cac tdm van khudn
dam, san. Thanh ghép giita duoc san xuat bang hop kim nhom day 4mm, trén
than cua thanh nay duoc tao cac khop ndi, dot cac 16 dé lién két vai cot chéng
va tdm van khuon san.

+ Thanh ndi duoc cu tao bang nhom va ndi giita cac thanh ghép gitta va
cudi véi dau cot chong

+ Pau cot chong ciing duoc cau tao bang hop kim nhom, trén dau cot
duogc tao cac khop lién két dé ghép nbi cac thanh gita va thanh ndi. Than cot
chéng c6 thé 1am bang thép hodc hop kim nhom co kich dé dé dang diéu

chinh d6 cao cua cot.



-60 -

L
._-:5"*5. L

=
e

EE4) Fark.

_I]i—("f}l'.}él. K

AL SUPFORT

LV

RRRARN N

2
o

Setting of Prop Head/ Deck Bean 4

Detail Draving of Setting Slab

DECK BEAM 912 X8 SLAB DECK PANEL

e
()]
A
o

Hinh 3.7 Chi tiét cdu tao vin khudn dam san

- Nhin vao cau tao lién két van khuon cdt vao dam, san ta thay wu di€ém
cua lién két nay la sau khi do6 bé tong dam san xong c6 thé tién hanh thao do
toan bd tam van khuon san, van khuon thanh dam ma céc cot chong van gitr

nguyén khong bi anh huong, diéu ndy lim ting kha ning luin chuyén vén
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khuon san va sb luong san can dau tu it, chi cAn dau tu van khuon cho 1 san
va quay vong thi cong.

3.1.4. Cau tao van khuon thang b

Van khuon thang bd duge td hop bang cac tim van khuon dinh hinh c6
mudun sin.Van ddy thang dugc ghép ndi bang cac tim dién hinh (ndm ngang
so vo1 thang), hai dau cua tim van duoc lién két voi van khudn vach hodc
thanh giang khoa 2 dau.TAm van khuon mat bac thang dugc thiét ké san xuat
san tao hinh (hinh géc vudng), cac tim nay dugc ghép véi van khuodn vach
hoac thanh giéng khéa 2 dau.tai cic vi tri mii bac su dung thanh V khoa 2
tam ¢ miii bac. Cac lién két van khudn thang bo bang cac chdt ngan, chdt dai
tuy tung vi tri.

Do thiét ké dong bd véi van khuoén dam san nén khi do bé tong dam san
thang bo cudng duogc thi cong ngay nén cho san phim dep (toan khdi theo
khuén), thang bd ¢6 thé sir dung ngay cho viéc luan luu van khuédn 18n cao va
giao thong trén cac tang do dé rat an toan.

Dudi day la mat bang va mat cat bo tri cac tdam van khuon thang bo
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Hinh 3.9: Hinh dnh van khuén thang bo

3.2. Quy trinh thi cong, thao dé van khuon nhom dinh hinh

- Can cir vao thiét ké két cau ciia du 4n chuan bi thi cong, tién hanh thiét
ké van khuon cho cac cdu kién, qua trinh thiét ké phai dam bao nguyén tic tai
sir dung van khuon nhiéu nhét va chi phi dau tu it nhét.

- Bang vat liéu hop kim nhém dun ép trong nha may, cac cdu kién cua

van khuén dugc ché tao phu hop véi kich thudce cua timg du 4n.
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- Sau khi san xuit xong van khudn phai duoc tién hanh nghiém thu gia
cong va lap dat thu.

3.2.1. Quy trinh thi céng van khudn cdt, twong, dam san

+ Van khuon nhém dugc str dung vao cong trinh trong qua trinh thi cong
cu thé nhu sau:

Cong tac chuin bi:

- Tap két toan bd van khudn, phu kién tai cong truong, cic tim véan
khuon dugc danh dau tht tu cho timg cdu kién, duoc tap bd tri d& nhi thay va
theo thr tuy ldp ghép cac cau kién, boi tron van khudn bang chat chéng dinh
(néu co).

Cong tac lap dung:

+ Van khuon cot, twong

Budce 1: Nghiém thu ot thép, lép dit chan co va cong tac bat muc trac
dac bao quang chan cét, vach.

Budc 2: Lép dat tung tAm van khuén, lién két lai béng cac chét, dbi véi
cdu kién cot nho, tudng vach thi lap dat ty 1ap 1a cuing v6i chdt lién két.

Bude 3: Sau khi d3 lap dyng xong tdm van khuon va ty, tién hanh lap
ghép cac thanh ni dé lién két v6i tim van khuon dam, san.

Budc 4: Diéu chinh thing dimg van khuon cot bang cac cot chdng, thuc
hién ngay trong qua trinh lap dung van khuon dam san. Do cac cau kién dugc
san xudt mot cach chinh xac nén cong tac cin chinh van khudn phai hét stc ti
mi va can than.

+ Van khudn dim, san

Budc 1: Sau khi di c6 van khudn cot, vach xong, tién hanh ldp ghép van
khuon dam, san. Pau tién ghép cac thanh nbi, thanh gitta, day dam vao dau
cot chéng & dudi mat dat.

- Budc 2: Ga céc thanh trén vao van khuon cot, lién két lai va lap dung

than cdt chong vao dau cot.
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- Budc 3: Sau khi da tao dugc hé khung bao gém van khuon cot, vach va
cot chong, tién hanh lap ghép van khuén thanh ddm va van khuon san.

- Budc 4: Can chinh van khudn dim san, cot vach thanh hé cung, tang
cudng On dinh theo phuong ngang bang cac cay chdng chéo, d6i véi nhimg
cot co kich thude >1m, vach c6 chidu dai lon phai ting cuong thém hé giang
ngang bang cac ong théo hop D48 va ty ren xuyén tdm. Kiém tra do phéng
ctia van khuon dam san va diéu chinh thong qua cac kich cia cay chéng.

- Bu6c 5: Nghiém thu tong thé va db bé tong.

Hinh 3.10: Hinh dnh thi céng van khuén dam san

3.2.2. Quy trinh thao dé va van chuyén van khuén

Budc 1: thdo d& van khudn cot, tuong.

- Sau khi d6 bé tong dam bao cuong d6 va du diéu kién thao, tién hanh
thdo cac cay chéng , cac chot lien két va thu hdi, tién hanh thdo tAm van tai
céc vi tri goc trudce roi tién dan dén cac tAm giira, cac ty xuyén tdm cot (KT
16m).

- Véan khuén sau khi thao dugc van chuyén ngay 1én tang trén phuc vu

cho cong tac ghép cdt ti€p theo. Pac di€m ctia van khuén nhom nhe nén viéc
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van chuyén 1én ting trén hoan toan bang thi cong thong qua cac 16 ki thuat va
thang bd cua cong trinh.

- Cac ty lap 1a dat chét trong bé tong khong thé thu hdi dugc, sau khi
thao van khuén phai tién hanh cit ngay dé dam bao an toan thi cong cho cong

nhan.

Notes: the extended form
area is very weak and eas
to be broken under too mt
strength. So this area sho
be gently treated.

Lo B
&

Hinh 3.11: Hinh danh thdo do van khuon tuong

Budc 2: Thao d& van khudn dam, san:

- Van khuon dam san dugc théo roi timg tang sau khi théo cac chét lién
két, bat dau tai cac vi tri lién két véi cot, tuong thao dan dén vj tri cot chéng.

- Sau khi db bé tong dat ty 1¢ cuong do theo yéu cau c6 thé thao toan bd
van khuon dam san va dé lai cot chong ting cuong cho két ciu. Viéc thao d&
van khudn dam, san khéng hé anh huong dén cot chdng (do ciu tao doc 1ap)
nén khong hé bi anh huong t6i su 1am viéc cuia cot chong va bé tong.

- Tuong tu nhu van khuon cdt, tuong van khudén dam san cling dugc luan
chuyén 1én tang trén bang thu cong thong qua 16 k¥ thuat van thang bd cia

cong trinh.
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Hinh 3.12: Hinh anh thao dé van khuon dc”im, san

3.3. Phan tich tinh hiéu qua khi ap dung van khuén nhém vao thi
cong nha cao ting va siéu cao ting

+ Nhe :

Cop pha nhom nhe hon 30% so véi cbp pha thong thuong. Cong nghé
san xuét cép pha nhom hién dai bat dau tr viée ché tao cac thanh nhom thong
qua qua trinh nung chay phoi nhom tao ra san phdm dam bao tiéu chuan nhe,
cuong do va hiéu qua. Gitra cac tim san phém nhom nhe 1a tim dim nhém,
cuong do va trong luong nhe, tao thanh khdi két cAu hoan hao. Vi két ciu
thiét ké hé giang trén gian nhom nhe (khung nhom, khung tudng va cbp pha
try,...) dam cSp pha nhom c6 két cdu khoe, bén viing, dé thao d&, mang lai
hiéu qua kinh té cao cho toan két cAu hé giang.

+ D& théo lip:

Hé tru & nhom co thé 1ap dit ngoai hién trudng thi cong giup giam thiéu
cac vét ndi trén bé mit san. Hé tru d& nay cling c6 thé diéu chinh dugc (1m)
cta kich vit dat cuong do phu hop ty 18 trong lugng va cé thé day (bay) bang
thanh déy. bac biét, h¢ tru do nay con co thé vai toi duoce cac chidu cao mai
dua ra clia cong trinh nhu tién sanh khach san, nha thinh phong, nha ga xe

ltra... V61 viée st dung cOop pha nhom s€ gidm so6 lan van chuyén so vai cop
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pha thong thudng. Co thé st dung dang cdp pha nay cho tudng 15i, tuong
truot, leo bang hinh try thuy luc hodc ¢d dinh.

+ Nang ting nhanh chéng

Hé dam duoc nang bang tru, siéu nhe va dé dang dé “bay” (ning cao).
Cong nghé hé nay loai bo han hé thong chdng, Gian ngang hoan toan phu hop
v6i bat ky dién tich thi cong nao, lip rap ngay tai hién trudng. Kich vit doi
cho phép nhanh chéng diéu chinh tai chd va dam bao su phan phdi trong tai
déu do cac thanh dam ngang duogc neo vdi nhau chic chin khoa hoc. Hé dam
bay cho phép hai pannel d6i dién cung dugc nang 1én dong thoi, khi can thiét,
hé d6 phu duoc ndi thém va c6 thé chiu duoc tai trong c6 muc chét long déy.
Riéng cop pha tru nhém 1a mot giai phap duoc dua ra dé thay thé cho gb va
thép. Khi gian nhdm nhe dugc nang 1€n, moi két cdu khac, bao gém cac chan,
cac kich vit, tAm san, lan can va hang rao bao vé,... cling déng thoi duoc nang
theo. Nguoi ta chi méat khoang 15 - 20 phut dé thao, tach va lap lai hé gian
nhém nhe.Chi can 10 cong nhan dé thuc hién qua trinh nay bét ké kich thudc
ctia hé gian nhu thé ndo.Boi vy, hé thong nay khong chi cho phép rit ngan
viéc 1am nhanh ting méa con giam chi phi nhan cong va thoi gian sir dung can
truc. Ngoai ra, co thé lya chon chu trinh 1am viéc linh hoat cho dy 4n cua
minh nhu chu trinh 1am viéc 4 ngay/san, 3 ngay/san ma dam bdo dugc moi

yéu cau v¢ tién do va su an toan.



- 68 -

Bdng quy trinh sdn xudt va giao hang ciia céng ty SAMMOK Han Quéc

o TUAN | TUAN | TUAN | TUAN | TUAN | TUAN | TUAN | TUAN | TUAN
MAT HANG 1 3 4 5 6 7 8 9 10

THIET KE

X&c nhan ban vé k&t cdu va .

pham vicung cép

B6 tri mét bang

Lap hanveé N —

SAN XUAT

Chuén bi nguyén liéu

San xudt

bong goi xudt khdu

GIAO HANG BANG BUCONG BIEN

So do chu trinh lam viéc 6 ngay/l san cua van khuén nhom.
CHU TRINH LAM VIEC 6 NGAY/SAN RAT PHO BIEN & HAN QuiC -
‘ Théo dé tam cép pha vach

NGAYL | [ > Tao dwérng muwe chuan J — chuyén I8n tAng trén

= L

NGAY2 | > Lap dat hé théng cét thép [  Thao d& vadi chuyén cop pha vach
i - =
} = . = ‘ Lap rap hé cop pha twérng va
NGAY3 > | Lap d3t hé cép pha twéng e e )

—— . . . Lap dat cop pha dam, tran va
NGAY4 >[ e ] — p dat cép pha dam, tran va

phan trén caa san nha

Cé dinh hé théng kém theo

NGAYS | > [ Cé dinh hé théng kém theo ] — v Ip dit cHt thép sén

NGAYE > Bé bé téng I Lam phang bé mit san

+ Chit lwgng bé tong cao
- Viéc ghép van khudn bé tong toan khoi bang van khuén nhom dép ung
duoc do kin khit tiéu chuén, han ché mit nudc xi mang lam gidm mac bé

tong.
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- Str dung van khudn nhém ghép ciu kién dam san d6 lién khdi han ché
dugc mach ngimg trong xay dung, chat lugng két cau cao hon.

- Cho thdm my bé mit bé tong dep, danh gia dugc trinh d6 thi cong cia
nha thau.

+ Tai sir dung va an toan v¢ sinh cong truong.

Cdp pha nhom c6 thé tai sir dung dén 100 1an (ttc 13 san pham c6 thé su
dung cho 4 - 5 cong trinh). Thong thuong, du an sir dung 1an dau tién s& hong
khoang 20%, 80% san phém con lai s€ duogc tai st dung cho du an sau. Cép
pha nhom rat d& xur 1y trong cong tac lam sach cong nghiép voi quy trinh khép
kin, gop phan bao quan san pham tot va vé sinh méi truong (khong ban bui,
an toan).

Theo khdo sdt tai: Dy an cong trinh Toa nha Huyndai Hillstate, bao
gém: 06 khu chung cu cin ho 25 ting va toa khach san, vdi cac thong sb vé
dién tich mat bang: 48,000m2, dién tich xdy dyng: 18,400m2. Vi viéc sir
dung cbp pha nhom cho cong tac thi cdng phan than tho, khéi lwong hoan
thanh mdi ngay ctia cop pha san dat 700m2, téng dién tich san thi cong rat

ngan dat trong 05 ngay/san.

Bdng 3.1: So sanh téng hop cdc loai van khudn

Cac dic Go Thép Nhoém Nhua (FUVI)

diém

chinh
S6lanst | 5-10 lan Trén 200 lan Trén 100 lan Khoang 50 lan
dung
Chat luong | Tot nhung giam Té6t nhung giam do
bé mat nhanh theo s6 1an | bi gi va bién dang | Tt Tét

str dung

Trong Trung binh Ning Nhe Rét nhe

luong (5-10kg/m2) (+/-31kg/m2) (+/-21kg/m2) (+/-21kg/m2)
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Cac dic Go Thép Nhoém Nhua (FUVI)
diém
chinh
Tinh an Binh thuong Nguy hiém Tot Rét tot
toan
Toc do Cham Cham Nhanh nhanh
quay vong
Chi phi Phu thudc thoi
bao dudng | tiét, cua, cit Cao Trung binh Thap
Khaning | Khong c6 kha Thu hoi it nhat | Thu hoi it nhat
tai ché nang tai ché, thanh 80% gia tri 20% gia tri
chat thai phai st 1y | It
Luu giir Can nha kho dé Can nha kho dé Can nha kho dé¢ | C6 thé dé
tranh mua, nang tranh mua, nang tranh mua, nang | ngoai troi

khong can nha
kho

(Ghi chu: Cac 6 liéu tai bang 3.1 dwoc tham khao tue nha san xudt va

thuec té thi cong)

3.4. Khuyén cao viéc sir dung van khuén nhém trong thi cong nha

cao tang.

3.4.1. Uu diém ctia van khuoén nhém

- Pay 1a loai van khuon tién ti€n hién nay, béi vi n6 rat phu hop voi nha

nhi€u tang do c6 khoi lugng cong viée 16n van khuon 1dp lai nhi€u lan, tién do

thi cong nhanh va tao ra dugc chat luong bé mit bé tong tét hon so véi cac

loai van khuon truyén thong.

- Han ché su phu thudc vao co gidi hoa trong xay dung, do van khuon

ciu tao bang hop kim nhém nhe, dé dang mang véc bang thi cong.
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- Chit lugng cong trinh dugc nang cao, sir dung van khudén nhém chat
luong bé tong duoc nang cao do giam dang ké cac mdi ndi ghép gitra cac tam
van, tir d6 trong qua trinh d6 bé tong han ché mit nudc xi ming. Ngodi ra van
khubn nhdm con tao d6 phang cho bé mit cong trinh, dap ing duoc nhu cau
tham my va ting d6 chinh x4c cta céng trinh.

- Thi cong nhanh, luin chuyén dé dang. Pay nhanh tién d6 thi cong, do
van khuon nhe, viéc luan chuyén 1én céc ting dé dang, lip dung va thao d&
nhanh chong, chinh xac.

- Pem lai hiéu qué kinh té cao, viéc ing dung cong nghé van khudn
nhdm trong thi cong nha cao tang dem lai hiéu qua kinh té cao do nha cao
tang ¢ khoi lugng thi cong 16, ldp lai nhiéu lan (do cac tang dién hinh) do
d6 s6 1an luan chuyén van khuén cao.

3.4.2. C4c mit han ché ciia van khudén nhom

- Toan bo cong nghé, thiét bi thi cong hoan toan la nhap khau tir bén
ngoai nén gia thanh rat dit. Viéc san xuat & bén ngoai nén thi cong déu phai
thué cac chuyén gia nuéc ngoai huéng dan va gidm sat ban giao cong nghé.
Bén canh d6 khi dau tu mot khoan tién 16n ma cac cong trinh tai Viét Nam
hay bi dimg do anh hudng ciia bién dong kinh té trong va ngoai nudc 1a mot
viéc hét sttc mao hiém.

- Quy trinh thi cong phtrc tap doi hoi trinh do thi cong ctiia cong nhan
cao.

- Két thiic cong trinh tén kho bao quan, dé tai sir dung hao hut khoang
20%.

- Phu kién nhiéu dé méit mat, nhat 1a nhiing chi tiét nhu chét, vit,
ty,...ddac biét la y thirc cua cong nhan cua ching ta con kém.

3.5. Van dé vé dau tu von ban dau

+ Chi phi dau tu cho van khudn nhom.
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- Khao sat thue té tai du 4n Golden Land tai 275 Nguyén Trai chi phi dau
tw cho 1m2 van khuon nhom 1a 6.270.700,79 VND/m2. Viéc dau tu cho mot
du an trung binh c6 dién tich san khoang 2.000m2 1a 12,5 ty dong.

- Khao sat tai du an Starcity Lé Van Luong chi phi dau tu cho 1 m2 véan
khuon gb dan 1a 1.876.000¢/m2. Pau tu cho 3 san van khuon khoéang
6.000m2 13 :11,3 ty dong.

Nhin xét: V& gia thanh don vi van khuon thi van khuon nhom cao 3,3
lan so voi van khuon gd dan, nhung vé thi cong quay vong thi tong cho phi
cho 1 dy an thi chénh nhau khong nhiéu khoang 11%.

- Nhu d3 khao sat tai cong trinh Goldland thi viéc dau tu von ban dau
cho mot m2 van khuon 1a rat 16n, sau khi két thiic cong trinh phai tinh dén
viéce tan dung va luan chuyén van khuon cho céac du an khac, trén thuc té viée
mot cong ty c6 lién tuc cac dy an sir dung van khuon tdm 16n 1a rat it do d6
nén hinh thanh cac cong ty chuyén cho thué hé thong van khuon uy tin. Nhu
vay cac nha thau thi cong khong phai du tu nita, mat khac c6 thé c6 nhiéu
phuong an lya chon cong ngh¢ thi cong hon boi thi truong van khudn s€
phong phd.

- Cac cong ty xay dung c6 thé lién két voi nhau dé c6 thé tai sir dung von
dau tu vao cong nghé mot cach hiéu qua nhat. Cac nha cung cip van khuon,
cung cip bé tong va nha thau phai c6 mdi quan hé chit ché voi nhau va di
theo & kip dé thuan loi cho qué trinh thi cong. Cac bén theo phuong cham hop
tac cung co6 loi.

- Khuyén khich céc nha thau chuyén nghiép sir dung cong nghé thi cong
van khuén tdm 16n dé day nhanh qua trinh phat trién van khuén tim 16n di

vao dai tra thi cong & Viét Nam.
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KET LUAN VA KIEN NGHI

Két luan:

- Qua nghién ctru dé tai da phan tich dugc van khuon nhéom dinh hinh
hién nay trén thé gigl va Viét Nam tur do ta théy duge cac van dé thuan loi
cling nhu kho khan khi dua va sir dung cong nghé van khuon phd bién & Viét
Nam. Nhu:

+ CAu tao van khuoén nhom don gian, dé thi cong, tién d6 nhanh, an toan
cao va cho san pham bé tong dep, dap tmg duoc yéu cau khit khe cta ngudi
tiéu dung va xa hoi.

+ Qua trinh thi céng hao hut kha 16n khoang 20% do d6 phai dau tu bo
sung khi luan chuyén thi cong cic cong trinh khac nhau.

+ Gi4 thanh dau tu cho van khudén nhém cao, phu thudc nguén vat tu vao
cac doanh nghiép nudc ngoai, khong tan dung duoc cac ngudn luc van khudn
truyén thong.

- Pé tai di néu duge chi tiét cAu tao va cach thic van hanh ctia van
khuén nhom va phan tich dugc cac tiéu chi k¥ thuat, an toan va kinh té ma
van khuén nhém cé thé dap ing duoc dong thoi cling néu ra cic mat han ché
dé can nhic viéc ap dung vao thi cong.

Kién nghi:

- TUr nhirg phan tich vé mit k¥ thuat, an toan va hiéu qua kinh té ta thay
van khuon nhom c6 thé ap dung rong rdi trong thi cong nha cao ting tai Viét
Nam.

- Do vén dau tu cho van khudén nhém 16n, mat khac khong phai doanh
nghiép thi céng cua Viét Nam ndo ciing lién tiép thi cong trinh cao tang, do
d6 can co su lién két giita cac doanh nghiép trong dau tu va sir dung van
khuon dé giam chi phi 1én 1 doanh nghiép. Hodc ¢ thé hinh thanh Doanh
nghiép c6 du ngudn luc tai chinh ddu tu cho thué 1 t6i wu hon ca nhu vy s&

tiét kiém duoc t6i da chi phi bao dudng, va thay thé phu kién.
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Trong twong lai mong mudn:
- Pé giam gia thanh van khudn nhém ciing nhu gia thanh xay dung ta
nén nhap khau day chuyén san xuit van khuon nhém dé tu san xuét, chi dong

ngudn vat tu, gia thanh canh tranh dem lai hiéu qua cao nhat cho nha thau.
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