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Bao cdo nghién ciru khoa hoc dinh tinh
két hop phan tich so bd thiét ké xay dung cau
GIA TRI CONG NGHE XAY CAU LAP GHEP CUA BA PAT?
TS Tién Ping

Tom lugce bao cao

Két qua phdn tich dinh tinh da chiéu va déanh gid ky thudt thiét ké xdy cau vom treo ldp ghép qua
phdn tich so b va kiém tra thuc té cho thdy gid tri I6n ciia cong nghé Ba Pat vé chat lirong tot,
kinh phi ré, thoi gian thi céng va ldp rdp nhanh, han sir dung ldu bén, do théng thuyén Iom, tién
loi Vi ¢6 thé thdo d& vi muc dich sit dung thay déi hay d@é cho xdng cap di qua vv, ché d bdo
duwéng don gian. Nhitng gid tri nay chi dau cho thdy céng nghé xdy cau ldp ghép Ba Pat la cong
nghé cé niém néng lom trong viéc x6éa cau khi, cau tam b ¢ cde viing néng thén nghéo, déap irng
diege nhu cau ciia nha i tro, nhitng manh thurong qudn va nhu cau sit dung ciia ba con, nhdt la
& cdc viing néng thén viing sdu vimg xa mdc dau van con mét s han ché can phdi dwoc hoan

thién.

Vi thé, cde nha hitu trdch va co quan chuyén nganh nén nhdp cudc danh gid va céng nhdn céng
nghé Ba Pat. Cdc co quan hitu trach ciing nén tién hanh thi tuc cdp bang sang ché cho Ba Pat.
Qua d6 cong nghé nay sé duwoe ap dung rong rdi hon nham xéa sé cau khi, cau tam b trong khi
kinh phi xdy dung cau treo ciia bé giao théng qud cao va chdt lwong ciia mét s6 cong trinh lai
khong dam bao nhw cdc bao dwa tin (Bao Dién T B Xdy Dung, 2015, Thoi Bdo.today, 2016 &
Vnexpress, 2015).

1. Van dé thuec tai

Cau khi, cau treo c6 chiéu dai trung binh 15 - 70 m tam bo dé biét bao nim qua tré thanh
phuong tién hitu ich dap tmg nhu cau di lai ctia ba con Viét Nam & nhitng mién séng sudi, ao hd,
nui non, thung liing & cac tinh Mién Tdy Nam Bo; nhitng huyén mién nti nhu Nam Giang, Tay

Giang, Nam Tra My vv (Quang Nam), Son Ha, Ba To vv (Quang Ngai) vv thuéc Trung Bo; va
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Giao Thuy, Lai Chau, Pién Bién vv ¢ Bic bo. Tuy nhién, nhiing cau tam bg nay da biét bao 1an
trg thanh ‘bay tir than’ cuia nhitg con ngudi khdn kho, nhat 13 cac em hoc sinh trong nhitng ngay
mua 1i (VTV1, 2016 & Bao Ngudi Lao Dong, 2014). Tham chi ¢6 nhimng noi khong ¢ cau khi
ciing khong cau treo tam bo khién cic em hoc sinh va ngudi dan lidu mang tu 16i qua séng dén

truong, hodc di lai vi nhu ciu cudc séng (Vnexpress, 2015).

D3 c6 nhiéu manh thuong quan, td chirc tir thién, hoi doan, td chirc ton gido két hop v6i nguoi
dan ban dia chung strc chung long xdy mot sb cdy cau ban kién cb bang bé tong, cau treo thay
cho nhiing cdy cau tam bg, qua d6 gitp cho cic em hoc sinh, thay c¢6 va ba con an tam di lai, dic
biét vao nhiing ngdy mwa bio. Tuy nhién, kinh phi xdy cau nay 1a ca mot van dé vi gia thanh qua

cao, giy kho khin cho cac nha hao tdm vi nhu cau cao ma tién cta lai han hep (luc bat ting tim).

V& mit quan 1y nha nuéce, voi dé an 381 hodc 481" cau treo do Bo Giao thong phé duyét vao nim
2014 v6i ngudn von hon 8.000 ty ddng & 28 tinh mién nidi phia Bic va mién Trung - Tdy Nguyén
(Vnexpress, 2015 & Bao Quang Nam, 2015), Viét Nam dang tim cach han ché mot phan s6
luong cAu tam bo nham cai thién doi séng cho ba con ¢ nhitng vung khé khan. Tuy nhién, dé an
nay phat sinh mot s6 van dé nan giai 16n: 1) Kinh phi qua cao, tinh trung binh mdi cdy cau hon
16 ty 632 triéu dong hodc gan 21 ty déng; 2) phan bd khong hop 1y: noi thira noi thiéu ( ching
han: Quang Nam c6 tong 12 cy cu treo moi trong d6 huyén trung du Tién Phuéc chiém 9 cai
trong khi huyén Nam Tra My rat can - Hoc sinh va nguoi dan trong chd timg ngay nhung khong
thdy cau treo dau (Vnexpress, 2015). Cé thé thay rd van dé nay trén trang Bio Quang Nam
Online: “Hon 10 cau treo dan sinh & khu vuc mién nai da hoan thanh va dua vao sir dung trong
mua mua ndm nay, song van qua it 6i so v&i nhu cau thuc té dja phuwong [119 cau khi, ciu tam
bo - Tudi Tré Online, 2014]. Bit cap la nhiéu noi cép bach dau tu thi lai moéi mon chd doi, trong
khi chd chua thuc sy can thiét tranh tha “hat” hét du an...” (Quang Nam online, 2015); 3) Chat
luong cong trinh qué kém [ching han “Cau treo thon 2, xa Tién Lanh (Tién Phudc, Quang Nam)
dai 50 m, rong 1,5 m vdi tai trong 0,5 tan, duoc Téng cuc Puong bd (B6 Giao thong Van tai)

lam chu dAu tu véi kinh phi 3,2 ty ddng hodc 6 ty dong”. Khanh thanh ngay 11/11, sau trin mua

! Theo dé an xdy dung céu dan sinh dé dam bao an toan giao thong cho ving df)ng bao cac dan toc it ngudi sinh séng trong pham
vi ca nudc, sb luong ciu cin xdy dung la 7.800 clu voi tong muc von 12.600 ty déng. Theo de an nay, giai doan 1, Tbng cuc
Duong bo s& thue hién 186 cau treo tai 28 tinh, thanh phé va 295 ciu trong giai doan 2 v&i tdng ngudn vén 1én dén hon 8.000 ty
ddng (Ngudn: Bao Quang Nam Online, 2015 http://baoquangnam.vn/kinh-te/giao-thong-xay-dung/20151 1/nghich-ly-cau-treo-
646084/). Trong khi d6 Vnexpress téng s6 cdu 1a 381 it hon 100 ciu so v6i ngudn ciia Bao Quang Nam: http://vnexpress.net/tin-
tuc/thoi-su/giao-thong/cau-treo-khanh-thanh-duoc-mot-tuan-da-hong-3317563.html.

? Cung bai béo nay dang trén Vnexpress vao ngdy 25/11/2015, tic gid bai bio dwa ra hai con sb 3,2 ty va 6 ty dong.
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16n 6 ngay sau d6, cAu da hu hong nang, mé cau nut toac” (Vnexpress, 2015); Cau treo & huyén
Quy Chau, Nghé An 24 ty dong chua ban giao di hong niang (Bao Pién Tt ctia B6 Xay Dung,
2015); Pak Lak: Cau vira dua vao st dung di hu hong (Thoibao.today, 2016)].
Xuit phat tir van dé va nhu cau thyc té nay, ké tir nam 2008, anh Nguyén Vian Cu (thudng goi la
BA DAT) tu sang ché ra mot cdy cau sat lip ghép kién cb thay cho cau khi, cau tam bo voi gia
thanh ré hon, thoi gian thi cong nhanh gon, ddm bao k¥ thuat xay dung an toan, han sy dung lau

dai (B4do An Giang, 2016).
2. Pinh hwéng gidi quyét van dé

Tiéu chi nao cho thdy cdu sit xdy dung theo cong nghé lip ghép Ba Pat c6 thé ddp ikng dwoc

nhu cau thuwe tai, gidi quyét vin dé khé khén trwée mdt?

Pay 1a muc dich va ¥ nghia ma bai bao cao nay tap trung khai thac nhim lam ndi bat 1én GIA
TRI CONG NGHE XAY CAU LAP GHEP BA DAT trong viéc x6a cau khi, cau tam bg, dap
mg nhu cau di lai ciia ba con va nhu cdu tai trg ciia cac manh thuong quén, yéu cu cia dé an
xdy dung hang ngan ciy cau dan sinh ciia B6 X4y Dung ¢ 28 tinh mién ndi phia Bic va mién

Trung - Tay Nguyén.
Gi4 tri cong nghé xay cau lip ghép Ba Dat c6 thé duoc danh gia bang sau tiéu chi sau’:

o Ky thuat thiét ké xay dung cau vom treo lip ghép
e Gia thanh

e Han str dung

e Thoi gian thi cong va lap ghép

e Nhu cau st dung

e Do bén thuc té

? Giam t6i da ly thuyét hoa nhu béo cao khoa hoc chinh théng. Thay vao (6 bao cdo chi tép trung khai thac van Vdé chinh nhim
dép ng nhu cau phat trién xa hoi. C6 nhing bdo cdo khoa hoc qua nang ve phan ly thuyet hoc thuat kho hi€u va rat kén chon ban
doc nén it mang tinh pho quat, va doi khi thiéu thuc tien.
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3. Khung ly thuyét

GIA TRI Cau virng chai

A ' Son tét (Son voi gia vat ligu
CONG Fi1 uehith XD 1.200.000/m?
NGHE 'ha, chéng gi) +600.000 cong
XAY &Bao tri to thO’/ 'm? (Tiy ving min)
CAU BA
DAT U

Khung cau
treo, vom cau
va mat cau

bang sat thép

Dap tng nhu cdu cla
nha tai trg va manh
thudong quin

X0a s6 cau khi, cau
tam bo

Y CAU DAU TIEN trong
10 ndm qua, dai 70 m,
réng 2,5 m, dd théng

thuyén dai 30 meét (khoang
cach cac tru cau), cao 9 m,

tAi trong 3 tan, gia thanh:
540 triéu (tinh theo gia
hién thor)

So dd 1: Khung Iy thuyét nay dwoc hinh thanh tir nhu cau thuc té va kj thudt xdy cau vom cdu

treo bang sat va hai mo cau chiu lyc va giam lyc.
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4. Phuong phap nghién ciru:
Dinh tinh tam quy chiéu két hop phan tich so bo khoa hoc k¥ thuat thiét ké
4.1 Thu thap dir liéu:

Tir nhitng thong tin Bio dai dang vé anh Ba Pat va viéc xdy cau lip ghép, viéc thu thap
thong tin qua nhiing cudc dién thoai nhdm xé4c nhan thong tin so bd vé anh va cong viéc

nay.

Chuyén di thuc dia dén xuong, dén cong trinh dang thi céng, dén nhiing ciy cau méi do Ba
bat xay cAt dé thi sat, dic biét nhitng cudc ndi chuyén truc tiép vO1 anh trong cudc gap g0.
Nhimg cudc dam thoai giita anh Ba Pat vdi nha tai trg 20 nam kinh nghiém xay gan 100
cdy cau bé-téng hoidc ciu treo mién phi thay cho cau khi, ciu tam bo cho cac tinh mién tay
Nam B9. Tt ca duoc quay lai bang 8 video clip dugc danh sé tir 1-8 va nhiéu hinh chup

xoay quanh 5 cha dé chinh sau:

e Muc d0 an toan cua céu, cach bao tri, chiéu dai trung binh, chiéu rong, d6 thong thuyén, han
st dung va trong tai thuc té ctia cau

e Gia thanh pham (Gia hoan cong)

e Phuong thiic xdy cau

e Thoi gian x4y cau tir khi bat dau cho dén khi ban giao cong trinh

e Sang kién, muyc dich va Kinh nghiém cta anh Ba Pat vé viéc xdy cau lip ghép

Nhimng van dé nay dinh hudng trong sudt cudc gip mat giita ngudi liy dir liéu véi anh Ba
Pat trong sau tiéng dong hd vao ngay 22/03/2017 va ciing cho ca nhitng cudc dam thoai qua
dién thoai vé sau.

Tét ca doan clip va nhitng ghi cha tir chuyén thyc dia nay dwoc phén tich theo vin dam
thoai chu yéu tur 101 ndi cia Ba Pat, va danh gid so bd vé khoa hoc thiét ké cau vom treo
bang sat dugc hd tro bang hinh anh va clips.

Dit liéu dang tin cay duoc thu thap truc tiép bang viéc tham gia xdy dung va quan st thyuc
té cong trinh xay cau Cha Nién, tir cong tac chudn bi cho dén xdy dung cau qua cic cong

doan tir khi khoi cong cho dén hoan thanh cong trinh va dwa vao sir dung.
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Trong qua trinh phan tich, c6 nhitng chd chua 10, s& dugc 1am sang té qua dién thoai voi

anh Ba Pat.

4.2 Phan tich dir li¢u va gidi trinh phat hi¢n nhim 1am sing té cau hoi nghién ciru:

Tiéu chi nao cho thdy ciu sdit xdy dung theo cong nghé lip ghép Ba Pat cé thé ddp g

dwoe nhu cdu thue tai, gidi quyét vin dé khé khén truede mit?
4.2.1 Ba Dat, kinh nghiém va sdng kién

Vao nhitng nam dAu thién nién k¥, Ba Dat gia nhap doi lam ciu ciia anh Pham Ngoc Quy*,
ngudi xay hang trim ciy cau treo & nhitng ving nong thon & cac tinh Mién Tay Nam Bo. Lac d6
Ba Pat chi theo 1am cong nhan. Anh ciing thira huong kinh nghiém rat nhiéu tir xi nghiép co khi
An Giang vé k¥ thuat 1am cau tau & cac bén pha. Ké tir nim 2008 Ba Dat phat kién ra ciy cau
sdt vom treo két hop voi k¥ thuat xay mb cau kién cb tur su két hop k¥ thuat cau treo ciia Pham
Ngoc Quy va ky thudt 1am cau tau ctia Co khi An Giang. Lac dau c6 va vap nhiéu that bai vi
sang kién chua hoan chinh, nhung nhiing cdy cau dau tién vao nhitng dau 2008 - 2010 khong bi
su ¢d ndo ma van con ding viing trudc bao t6 mua sa. Anh that sy thanh cong ké tir nam 2011,
anh da xdy cat rat nhiéu cau, hon 100 cAy cau méi , chil yéu lip rap cau cho cac Hoi tir thién tu

nhan ¢ ba mién Nam, Trung, Bac.

4.2.2 Phan tich so b ky thudt xdy cau vom treo lip ghép Ba Pat (khong tinh cdc yéu
16 khdc nhw khép noi, hay méi han vv)

Ba Pat xdy dyng nhiéu cdy cau vom treo lip ghép c6 chiéu dai tir 15 — 70 m va chiéu
rong 1,2 — 2.5 m trén khap ba mién Nam Trung Bic, nhung da phan tap trung & cac tinh mién

Tay Nam Bo.

Quan sat thuc dia (cac video clips) nhiing cong trinh tai xudng, va cay cau vira moi xay dung co

chiéu dai 22 m, rong 2,2 m, dic biét 1 tham gia giam sat va xay dung cdu CHA NIEN & thon Ai

4 Pham Ngoc Quy ké tir nim 1990 cho dén nhimg ndm 2000 da xay dyng hang trdm cay cdu treo kién c¢b cho ba con ving séng
nudc, va dugc ménh danh 1a “Vua Cau Treo”. Nguon Béo Tudi Tré Online: http:/tuoitre.vn/tin/chinh-tri-xa-hoi/phong-su-ky-
su/20040205/vua-cau-treo/18701.html
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Tt, x3 Triéu Ai, huyén Triéu Phong, tinh Quang Trj tir ngay 27/06/2017 dén 17/07/2017 cho
thay k¥ thuat thiét ké va xay dung cau lip ghép Ba Pat qua nim tiéu chi chinh yéu sau:

CAu treo dang vom (hinh cong nhu hinh 1)

Mit cau v6i nhiéu thanh sit nho bd tri day dic dugc nang d& boi nhitng thanh sit 16n b tri doc

va ngang (clip 4)
MS& cau viing chic (hinh 2 & hinh 3)
Khung cAu treo duoc bd tri cac thanh td chju luc ¢ép va luc cang hai hoa.

Sau day 1a sy phan tich so bo k¥ thut xay dung va thiét ké lién két cua niam tiéu chi duoc néu
trén qua mo hinh cau vom treo 1ip ghép dugc xdy cat hon bon thang nay tai An Giang qua cic
video clips, chii yéu clip 4 va clip 6 va hinh chup tir chuyén khao sat thuc dia, nhét 1a quy trinh
(md ta chi tiét) xay dung cdu Cha Nién nham tim ra cdu giai dp cho cau hoi nghién ciru da dua

ra.
4.2.2.1 Phan tich so bé ky thudt xdy dung va thiét ké theo hé vom

Hinh 1 cho thay cau hinh vom (duong cong) giup tiéu tan luc trong tai ra bén ngoai mot
cach hiéu qua, diéu nay giup cdy cau chiu it 4p luc hon théng thuong (Design Technology
Department (DTD, 2017). Tuy nhién, tham sb quan trong nhit ciia so d6 cau vom 1a ty sé giira
duong tén vom () va khdu d6 /. Ty sb nay cang nho, vom thoai thi lyc ddy ngang cang 1on va

nguoc lai. Trong thuc té ty 18 1y twong 1a: /7 = (1/4 - 1/6), ca biét da c6 cau vom ma /1 = (1/10 -

Hinh 1: Céu treo hinh vom Ba Dat dai 22m réng 2,2m (Ngudn: Ttr Hoa-
CICG, 2017)




\ ﬁ\w TU HOA — COMPASSIONATE INCLUSIVE CONNECTION GROUP
—CICG——
1/16) (Gido trinh Trudng Trung Cap Cau Puong va Day Nghé, 2005). Hinh 1 cho thay ty 1 nay
f/1 kha nho, tirc 12 vom thoai khién luc day ngang 16m, tao nén 4p luc dén hai mé cau. Qua khao
sat dugc md ta & clip 4 va hinh chup cho thy hai mé ciu nay dugc xay viing chic trén nén dat
ctng gitip giai quyét van dé nay vi md cau viing chii co kha ning xtr 1y nhing luc cuc 16n, lam

cho cdy cau vitng chic (xem hinh 2).

- -.u:llllllll[m, 777

ll lllmn

Hinh 2: M6 cdu virng chdc (Ngudn: Tir Hoa-CICG, 2017)

Cong trinh xay dung cau Cha Nién da xac minh cho d cing cap, viing chac cua hai mo cau, vi
dugc xay bang da hoc, do6 dam bé tong co6 thép trén nén dat doi, dat Bazan pha cat, va cau dugc

xay dung tiép ndi dén hai md cau nhu duge minh hoa trong hinh 3 va hinh 4:
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Hinh 3: Mé Céu dwoc xdy bang da héc cho Céu Cha Nién, Triéu Ai, Qudng Tri- Ngudn TU HOA-
CICG, 2017

Hinh 4: Céu Cha Nién dwoc xdy dwng tiép néi dén hai mé cdéu dé dworc dé ddm bé téng cot
thép



(/é'\) TU HOA — COMPASSIONATE INCLUSIVE CONNECTION GROUP

—c cG—

Péng chl ¥ nita, mit ciu c6 nhitng thanh st day dic dugc bd tri tir dinh vom dén chan ban vom
& hai md cau, giup tiéu tan lyc khi c6 trong tai tac dong lén mat cau. Cac luc nay ti€u tan déan khi
nhitng thanh sit chiu 4p luc truc tiép khi c6 hoat tai (ngudi hay xe qua ciu) va luc ddy nay tic
dong theo phuwong ngang doc theo mit cau cho dén chan ban vom. (DTD, 2017). Dén luc nay,
ap luc da tiéu tan di kha nhiéu khi dén mé cau viing chéc c6 kha niang xtr 1y nhitng luc cuc 16n
(hinh 2- 7). Dac biét cac thanh st 1on duoc bd tri theo chiéu doc va ngang dudi mat cau véi mot
khoang cach hop 1y gitip ning d& mot phan luc quan trong cho toan bd ciu khi ¢6 hoat tai xut
hién (xem clip 4 & hinh 8 & 9: Cau Cha Nién).

Tﬁi trong

Hinh 5: Liee ddy chia déu theo phwong ngang
cho dén 2 mé cau (Nguon: DTD, 2017)
Khi luc nay dén md ciu tac dong vao khu vuc dat cing xung quanh, khién cho ching bi nén lai
va theo dinh luat Newton, s€ tao mdt phan luc tuong duong tir l1ong dét tac dong nguoc tro lai
md cau va lan truyén theo chiéu nguoc lai qua cac thanh sat gitp hd trg, ning d& hay lam giam

luc cta trong tai 1én cau (support for load) (DTD, 2017) (hinh 6 & hinh 7).

10
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Hinh 6: Phan luc tir long ddt téc dong lén mé cau (Nguon: DTT, 2017)

Hé tro tai trong

Hinh 7: Tir mé cau, luc nay tac dung theo chiéu nguwoc lai,

hé tror cho tdi trong hodc hoat tai (Nguon: DTD, 2017)

4.2.2.2 Phan tich so bg khung gian treo chiu lyc, gia tang do chiu lyc cua cau

Viéc bd tri cac thanh t6 (cac thanh sit theo phuong thing dimg va cac thanh sit nam
nghiéng song song, cac thanh sit bd tri dang dudng chéo) cua khung sét (gian kéo cua cau treo)
rit quan trong vi viéc b tri hop 1y khién giam trong luong cta cdu va ting cudng do chiu dung
t6t nhitng luc ép va luc kéo (lyc cing) cia dang ciu treo khi co hoat tai (ngudi, xe qua cau). Bao
cao cua nam nha nghién ctru cua Pai hoc Taylor Malaysia (Ting, Lee, Nazreen, Jailani &

Manyie, 2013) di chimg minh ba diéu quan trong sau day:

11
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e Phan tich nguyén do ciia nhém nghién ctru cho rang do xéac dinh cac thanh t6 chiu lyc sai la
nguyén do chinh, dan dén viéc bd tri cac thanh t6 nay khong hop 1y, luc ép/nén

(compression force) va luc cang (tension force) khong phan tan dung canh, dan dén that bai.

Xac dinh sai cac thanh td chiu luc ép/nén va luc cang dugc minh hoa ¢ hinh 8 nhu sau:

REASON FOR FAILURE OF BRIDGE
LY DO THAT BAI CUA CAU

All the vertical members
before was thought tobe &
compression members

Céc thanh t6 (thanh sét) —_ -
theo phwong dirng trwdc . = \
day cho 1a cicthanh tﬁ_ o |

chiu lirc ép

- Tension lwe cang l
Campression Lwc ép

LOAD
Tai trong

Hinh 8: Cdc thanh té chiu luc cang va luc ép (Nguon: Ting et al, 2013)

e Khoang cach cac thanh t6 qua 1on ( qué xa):
Vi khoang cach cta cac thanh sit bd tri qua xa nén khong hd trg cho luc ép tic dong 18n né.
B tri cac thanh té nay cang xa, thi luc ép/nén (compression force) bi 1éch pha va tac dong
1én day cau (base of bridge: mat cau va md cau) nén cac thanh sit nay khong co tac dung tro
luc cho cdu. (Ting et al, 2013, tr.19)

e DG cao cua cau:
Khung treo qué cao thi cac thanh té nay ciing qué cao. Cac thanh t6 (thanh sit trong khu sit:
gian treo) cang cao, thi kha ning chiu ap luc cang yéu, khién cho cau gy (Ting et al, 2013,

tr.20).

12
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Vi thé, bao cdo dé nghi gidam do cao, clu sé& trd nén chic chin hon vi do cao cua ciu tac dong
dén tinh 6n dinh cta cAu. Céc thanh t6 cang ngin thi cang hiéu qua hon trong viéc chiu 4p luc,

khién cho cdu chic chin hon (Ting et al, 2013).

Bio cao ciing dé nghi giam d6 dai ciia mdi thanh to va thém vao mot s6 thanh to vi 1am nhu vay
su phan bo lyc s€ chia déu hon va ciing s€ chac chan hon so véi khi chung dugc bo tri cach xa

(cao) (Ting et al, 2013).

Tuy nhién, béo céo khoa hoc ctia nim nha nghién ctru nay (tir cac thi nghiém ) cho thay viéc bd
tri sit theo hinh chéo cac thanh t6 chiu luc ép/nén cho toan bd phin treo cuia cau 1a khong can
thiét. Thay vao d6, chi c6 ba khung chinh ngay dinh cau dugc b tri theo duong chéo va nhiing
thanh t6 con lai theo hinh tam gidc vi cac thanh t6 hinh tam giac nay 1a mot sy lya chon hop 1y

do ching khong c6 mo-men cong (no bending moments) nhu hinh 8 (Ting et al, 2013).

Qua clip 4 va hinh chup tir chuyén thyc dia va Cau Cha Nién cho thay cac thanh t6 cua toan bd
khung treo cau vom lip ghép Ba Dat cho thiy céc thanh té chiu luc ép (cac thanh sit theo duong
chéo) va lyc cing (cac thanh sit theo phuong dimg) duoc bd tri véi mot khoang cach gan véi
nhau va chiéu cao thip, tuong tng v6i nhitng yéu cau dua ra tir bdo céo khoa hoc di duge néu

trén.

Mot yéu td quan trong cua gian treo Ba Dat 1a & mdi bén khung treo déu duoc bd tri thanh sit
dng tuyt 16n co tac dung chiu luc nén (compression force) cao khi c6 hoat tai qua mit cu vom

thoai, tang surc chiu luc ctia toan bo cay cau.
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Hinh 9: Mgt ciu Cha Nién va cdc thanh t theo phwong ditng va ngang ciia dan treo

Nhu vy khung sét treo cua cau lip ghép Ba Dat c¢6 chic kha ning twong trg luc t6t cho phan
vom chiu lyc chinh (tinh ca hai mé cau virng chéc), lam tang kha nang chiu luc cua toan bd cau

vom treo ldp ghép Ba Pat.

Diém dang luu y nita cta cau treo Ba Dat 1a khong chan doi véi cau dai 30 mét va doi cau Cha
Nién dai 39 mét gan hai mo cau duoc tro luc bang 2 tru sat U dic moi bén cung véi dudng cong

(dang vom) cho nén d6 thong thuyén 16n, thuan loi cho viée di lai ciia thuyén do.
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Hinh 10: Cdu Cha Nién dang vom kha doc, givp tiéu tan lwc ra bén ngodi kha tot — Nguon TU
HOA-CICG, 2017

4.2.2.3 Diém han ché vé thiét ké ky thugt cé thé

Qua phan tich luc da chiéu so bo thi co thé thiy rang yéu t6 ky thuat thiét ké va xay dung
cau vom va treo ciia Ba Pat nhin chung dap timg duoc céc tiéu chi k¥ thuat khoa hoc x4y dung vé
kha nang chiu tai trong cua cAu vom treo, tuy nhién c6 nhitng han ché c6 thé can duge khic phuc

va cai tién:

42.2.3.1 Tht nhat duong vom thoai do ty 1 /1 kha nho khién lyc diy ngang 16n, tao ap
luc dén hai mé cau

42.2.3.2 Thi hai cac thanh t6 (thanh sat chiu luc ép/luc nén- compression force)

cua khung sit (treo) chiu luc duoc bé tri gidng nhau theo dang duong

chéo thay vi chi ba khung ngay dinh vom ma bdo cido cua ndm nha

nghién ctru ctia Pai Hoc Taylor dua ra. Chi ba khung duoc b tri dang

duong chéo ngay trén dinh vom treo 1a hop 1y vi cac thanh sit duong

chéo ctia ba khung treo ndy c6 chtrc ning ganh chiu mot phan lyc nén/luc

ép (compression force), giup 1am giam lyc nén rat 16n tai dinh vom (chd

duong cong) noi ma hai thanh tuyt dng 16n chinh phai ganh chiu luc
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nén/lyc ép 16n nay (xem hinh 6). Chinh vi thé viéc bd tri tat ca khung co
cac thanh td chiju luc ¢ép theo hinh chéo Ia thira, lam tang trong luong cua

cau.

4.2.2.4 Khd ning chiu hoat tdi thue té ciia cdu vom treo Ba Dat

Trong chuyén thuc dia, chin ngudi 16n (dang quan sat cau va nghe Ba Pat thuyét minh
kha 1au) trén cau (xay dung duoc 4 thang) cing v6i mot em bé dang choi dua trong khi d6 mot
xe hai banh di chiéu nguoc lai (hon 0, 6 tin) ma moi ngudi trong doan cam thy an tdm vi hau
nhu khong cam thay do rung cta cau (theo 16i ké anh truéng doan va qua clip 4. Diéu nay chi
dau cho thiy cau viing chac. Khi hoi anh Ba Dat (clip 4), “Cay cau nay c6 thé cdm bang trong tai
bao nhiéu? Ba Dat tra 101 500 kg — 1 tan. Nhu vay,voi hoat tai va cung voi tinh tai cia cau da
duoc kiém chung ngay tai chd, phu hop v6i muc dich thiét ké cAu ciia Ba Pat véi trong tai 1a tir

0,5 — 1 tan, cho nguoi di b va xe gan may hai banh.

Pé kiém tra kha nang chiu lyc thuc té ctia cAu theo cong nghé Ba Pat, ngay 1 khanh
thanh vao ngay 19/07/2017, ban giao cau Cha Nién ning 4 tan, dai 39 mét, rong 2 mét va 250
mét duong dan cho ba con va chinh quyén xa Triéu Ai 1a mot co hoi ¢¢ TU HOA-CICG thyc
hién. Trong ngay 18 khanh thanh, ba con va cac em hoc sinh nudm nuop qua cau véi khoang 50
ngudi cung lac, cho thdy kha ning chiu hoat tai qua cau 1én dén 2,5 tan, vuot muic quy dinh cau

an sinh nong thon dudi 0,5 tin cua Bo Giao Thong Van Tai (Vnexpress, 2015).
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Hinh 11: Ba con nwom nwop qua Cau Cha Nién trong ngdy khdanh thanh- Nguon TU HOA-
CICG, 2017.

4.2.3 Do bén thuec té, gia thanh va thanh tich
4.2.3.1 Dj bén va Gid thanh

Qua trao doi v6i anh Ba Dat trén dién thoai vé do bén va nhitng cay cu dau tién, duge
biét cay cau vom treo dau tién dai 70 mét rong 2,5 mét dugc xay cach day gan 10 nim ¢ huyén
Tri Toén, An Giang voi bon try bé tong khoang cach thong thuyén 1a 30 mét, cao 9 mét, tai trong
thuc té 2,5 — 3 tan, dung sung sting v4i gio tap mua sa cing v6i nhing ciy cau khac duoc xdy
vao nhitng nim dau tién van ton tai viing chii theo thoi gian. Trong khi Cau Cha Nién vira méi
ban giao vao ngay 19/07/2017, sau mot tuan, mot tran bio 1 16n (25/07/2017) quét qua ving tim
bdo & Quang Tri, gi6 manh giat cdp 8, cip 9, nudc trang ngap hai md cau, nhung Cau Cha Nién
vitng khong hé han gi. Tat ca diéu nay chi diu cho thiy d6 bén va an toan cta cong nghé xay cau

BA DAT rét tbt, dang tin cay.
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Hinh 12: Ngdy khdi cong va hoan céng Cau Cha Nién — Nguon TU HOA-CICG, 2017

Clip 2 cho thay dé ting d6 bén cia cAu ngoai nhimg tiéu chuan thiét ké k¥ thuat, thi dung son
chéng ri, chéng 6-xy hoa t6t 1a mot bién phap can phai duoc ap dung. Theo Clip 3 va 1oi néi caa
Ba DPat cho dén hinh anh tai Xuong xay cau lép ghép, son Hai Au 12 loai son Ba Dat str dung dé
son cau. “Son Hai Au 1 loai tau bién, son chdng ha, chéng réu bam, tw mai bong khong chira
thiéc trén co so su két hop cua polyme dic ching khong chira oxit dong, dugc thiét ké cho phan
du6i nude cua tau” (Khoahoc.mobi, 2017). Dung loai son Hai Au nay c6 thé noi 1a phu hop dé
chéng ha, chdng 6-xy hoa, 1am ting tudi tho clia cau sit bic qua song nude, nhét 13 nhimng khu
vuc ha song Mé-kong cua dong bang Séng Ciru Long noi thudng xuyén bi ngdp min trong

nhitng nim gan day.

Cong tac va cach thirc bao tri cau ciing khong kém phan quan trong trong viéc kéo dai han sir
dung cta cau. Theo ghi chép tir cudc dién dam voi anh Ba Pat, hang nim can phai kiém tra k§
toan b cau dé tim nhimg chd son bi bong ra va cho son phét lai ngay. Cong viéc kiém tra va bao
tri kiéu nay rat don gian va khéng mat bao nhiéu thoi gian ma hiéu qua rat 1on. Néu kién tri viéc

bdo tri nhu vay dinh ky hang nam thi tudi tho cua cau rat 1au, trén 20 nam.
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Clip 8 cho thiy gi4 thanh phdm ctia mét ciy ciu vom treo lip ghép 1a 1 triéu 200 ngan dong/m>.
Gié nay duoc tinh tur gia 1,5 triéu déng cho mot mét t6i vai chiéu rong cua cau 1a 1,2 mét. Trong
nhitng 1an dam thoai, 6ng Tu Tinh Nghia thuong hay tram trd gia qua ré, ré hon 1/3 gia xdy cau
bé tong. Ong Tu Tinh Nghia trong 20 nim dung ra kéu goi quyén gop xay cau cho ba con nghéo
& cac tinh Mién TAy Nam B6. Tinh cho dén nay, ong da cho xay hon 100 cay ciu bé tong va cau
treo cho ba con ving séng nudc nay. Dé biét gia xdy cau bé-tong va cau treo chinh xac, cau hoi
vé gi4 cu thé tinh bing m” cAu bé tong 1 bao nhiéu? Cau tra 10 1a cdu bé tong ¢ chiéu ngang
2m50 thi 1m t6i trung binh 6 triéu dong . Cau bé tong c6 chidu ngang 3m thi 1m t6i trung binh 8
triéu dong. Gia ndy ciing duoc mot anh manh thudng quan khac khang dinh. Nhu vdy tinh tong
trung binh cong gia x4y cu bé-tong 1a 2 triéu 5 trdim 33 ngan ddng/m?. Khi hoi gia cau treo thi
ong cho biét twong duong voi gia xdy cau bé-tong. Nhu vay ty 16 Cau Ba Pat/Cau bé-tong =
1.25/2.533.Ty 1é nay cho thiy gia thanh xay cau ldp ghép Ba Dat ré hon mot nira so véi gia xay

cau bé-tong. Gia nay duoc tinh theo gia vat tu.

Cong trinh cAu Cha Nién ¢ Quang Tri di cho ra dap sd rd rang khi tinh luén cong xay dung cta
tho thi gid mot m? ting 1én 600.000 ddng va néu tinh ca cong ciia anh BA DAT va nhiéu nguoi
tham gia tinh nguyén gia c6 thé ting thém 200.000 dong. Nhu vy, tinh tit ca cong lai gia xay
cau theo cong nghé Ba Pat tinh theo mot m” 1 trén dudi 2 triéu dong, van thdp hon kinh phi xay
cau bé téng, cau treo & mién Tay. Gia ndy van chua tinh kinh phi xay 250 mét duong dan vao

cau (tong 105 triéu dong).
4.2.3.2 Thanh tich xdy cau

Khéng tinh nhitng nim dau sang ché va hoc hoi kinh nghiém, thanh tich ctia Ba Pat ma
anh cam thay hai long va yén tdm 1a ké tir nam 2011 (clip 1) (6 nam qua), dic biét trong ba nim
gan day, anh da x4y hon 100 cay ciu vom treo lip ghép c6 chiéu dai trung binh tir 20 m — 70 m
va chiéu rong tur 1,2 -2,5 m. Theo 161 ké tur clip 1 va dugc tai x4c dinh voi anh Ba Pat qua dién
thoai, hién anh Ba DPat dang 14p rap rat nhiu cdu , c6 ca ciy cdu tai trong 3-5 tin bic qua song
kha 16n dai trén 70 m (bang ciy cau dau tién nhung kiéu dang va k¥ thuat dwoc cai thién hon
nhiéu) véi gia 540 tridu (dugc theo yéu cau ctia mot cong ty tu nhan ting ba con ving song nudc

va ciing dé van chuyén hang héa ctua Cong ty. (clip 1 & clip 4).
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Clip 4 va clip 8 cho thiy thanh tich xay cau va lip ghép nhanh ctia Ba Pat: vi mot ciy cau dai
22 mét rong 2,2 mét, theo tinh toan va kinh nghiém ctia Ba Pat, tir khi bat ddu cho dén luc ban
giao cong trinh mat khoang thoi gian bon ngay trong khi d6 thoi gian lap ghép cuc nhanh chi tir
30-45 phut (clip 4). Hon nira, cau Ba Dat tién loi vi: c6 thé thao da, hay ndi dai tuy theo nhu cau
ctia cong dong dia phuong. Voi nhitng wu diém, cong nghé 1ip ghép cau Ba Pat sé& tiét kiém

duoc nhan lyuc, thoi gian, tién loi, tiét kiém va nhiéu van dé lién quan khéc.

Trong khi d6 “Céu treo thon 2, x3 Tién Lanh (Tién Phudc, Quang Nam) dai 50 m, rong 1,5
m, tai trong 0,5 tan, duoc Téng cuc Buong bd (B Giao thong Van tai) lam chu dau tu véi kinh
phi 3.2 ty dong. Khanh thanh ngay 11/11, sau trdn mua 16n 6 ngay sau d6, ciu da hu hong ning”
(Vnexpress, 2015). Néu sir dung cong nghé xdy cau vom treo lip ghép Ba Pat dam bao chit
lwong hon véi kinh phi thip hon nhiéu 1dn ma thoi gian thi cong nhanh gon. Véi cong trinh nay

kinh phi trén duéi 200 triéu, ré hon it nhat 16 1an va néu kinh phi 6 ty thi ré hon 30 lan.
5 Két luin va dé nghi

Két qua phan tich dinh tinh da chiéu va danh gia k¥ thuat thiét ké xay cau vom treo lip
ghép qua phén tich so b va kiém tra thuc té cho thay gia tri ctia cong nghé Ba Pat trong viéc
x6a cau khi, cAu tam bg ¢ cac ving ndng thén nghéo, dap tmg dugc nhu cu cua nha tai tro,
nhitng manh thudng quin va nhu cau sir dung ctia ba con, nhit 1a & cac ving ndng thon ving siu
ving xa mic dau van con mot s6 han ché can phai dugc hoan thién. Nhitng phat hién nay cing

vo1 nhitng yéu cau dugc tom luogc theo so d6 nhu sau:

Gia tri cong nghé xay cau lap ghép Ba Pat | Han ché Loi dé nghi
(' qua nhitng phat hién)

1) Gia ré hon cau bé tong, cau treo,
va ré hon it nhat 16 1an kinh phi
x4y cau treo dai 50 - 70 mét do Bo
Giao thong Vén tai lam chu dau tu.

2) Thi cong nhanh bon ngay ddi voi
cau dai 30 m rong 2,2 m (lip rap
rat nhanh tir 30-60 phut).

Thir nhat dudng vom thoai do
ty 1& f/1 kha nho khién luc day
ngang 16n, tao ap luc dén hai

mo cau.

Thr hai cac thanh t6 (thanh sit

chiu luc ép/luc nén-

Nén tang ty 1€ /1
bang cach thiét ké
hinh vom cong

hon mot chut.

Chi bb tri 3 khung

¢ dinh vom khung
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3)

4)

5)

Tién loi, dé thédo d&, hodc noi dai

tiy nhu cau.

D6 thong thuyén cao vi cau dang

vom khong chan d6i v6i cau khi

c¢6 chiu dai 20-30m trong khi do

d6 cao hon 9 mét, chidu dai thong

thuyén 30 mét giita cac tru cau ddi

v6i cau dai 70 mét, rong 2,5 mét.

Qua phan tich so bd cho thiy Ky

thuat xdy ciu Ba Pat nhin chung

dap tmg nhimng tiéu chuan thiét ké

xdy dung cdu vom treo nhu sau:

- Hai md cau vimg chic c6 kha
nang chiu lyc 16n

- Cau dang vom thoai giup tiéu
tan luc ra bén ngoai cung voi
mit cau dugc bd tri day dac
cac thanh sit nho duoc nang
dd boi nhimg thanh sit nim
doc va ngang duge b tri voi
khoang céach hop ly

- Khung gian treo 1a diém manh
cua ky thuat Ba Pat vi cac
thanh t6 chiu luc nén va luc
cing dugc bd tri hop 1y véi
khoang cach khoéng xa, va
cling khong cao, cung vdi hai
thanh sat éng tuyt 16n hai bén
khung treo c6 tac dung chiu
lue nén/ép 16n, khién cau viing

chic. Hau nhu thiét ké khung

compression force) cua khung
st (treo) chiu luc dugc bd tri
gidng nhau theo dang duodng
chéo, lam tang trong lugng ctua

1
A

cau.

treo dang hinh
chéo con lai la
hinh tam gidc nhu
hinh 6 ma cac nha
nghién cuu cua
bai Hoc Taylor
dé nghi.

21




{'\)
(ﬁ' / TU HOA — COMPASSIONATE INCLUSIVE CONNECTION GROUP
\a./

——CICG——

treo cuia Ba DPat trung hop véi

phat hién mdi cia ndm nha

nghién ciru cua Pai Hoc
Taylor trong mot bao cdo vao

nam 2013.

5. Cong ngh¢ Ba Dat trén thuc
té: dwoc ap dung véi cay
cau dai 70 mét, rong 2,5
mét, tai trong cim bang 0,5
tan, tai trong thuc té 2,5 tin
hodc hon, do dai thong
thuyén 30 mét, cao hon 9
mét voi han st dung trén 10
nim nhu thuc té di ching

minh.

Két qua phén tich dinh tinh da chiéu va danh gia ky thuat thiét ké xay cau vom treo lap
ghép qua phan tich so bo va kiém tra thuc té cho thiy gid tri 16n ctia cong nghé Ba Dat vé
chat luong t6t, kinh phi thap, thoi gian thi cong va lap rap rat nhanh, han sir dung 1au bén,
do thong thuyén 16m, tién loi vi c6 thé thao d& vi muc dich st dung thay déi hay dé cho
xang cap di qua vv, ché do bao dudng don gian. Vi thé nhimg gia tri ndy chi ddu cho thiy
cong nghé xay cau lip ghép Ba Pat 1a cong nghé c6 niém ning 16n trong viéc xoa cau khi,
cau tam bg & cac ving néng thén nghéo, dap tng dugce nhu ciu cua nha tai tro, nhiing
manh thudng quan, yéu cau cua dé an 381 hodc 481 ciu dan sinh ciia B Xay Dung phé
duyét nim 2014 (Vnexpress, 2015 & Bao Quang Nam Online, 2015), va nhu ciu sir dung

cua ba con, nhat Ia ¢ cac ving nong thon vung sau vung xa.

Tuy nhién, viéc danh gid nay con mdt s6 han ché nén can phai c6 mdt s6 nghién ctiru hon
nita trong viéc danh gia toan bd cong nghé cua Ba Pat bao gom viéc danh giad ngau nhién

vai cong trinh thyc té vé kha nang chiu luc (hoat tai va tinh tai), phan tich kha nang chiu
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luc ctia mdi han, va phan tich tinh toan cac thanh td chiu luc nén va luc cang mot cach
khoa hoc hon.
Trong khi chd nhiing cudc nghién ctru hon nita dé hoan thién cong ngh¢ Ba Dat, nhiing
thanh cong thyc té cia Ba Dat trong viéc xay cau vom treo lap ghép cuing v6i nhitng phat
hién tir viéc danh gia k¥ thuat thiét ké xay cAu Ba Dat trén mé hinh thuc té cho thiy gia tri
ctia nd. Vi thé cac nha hiru trach va co quan chuyén nganh nén nhap cudc danh gia va
cong nhan cong nghé Ba Pat. Trudce tién, B Xay Dung nén nhanh chong xem xét giao
cho Ba Dat thyc hi¢n nhiing cay cau c6 chiéu dai tr 15m — 70m, rong 1,5m — 2,5m, tai
trong 0,5 tan — 1 tan, chfmg han nhu céng trinh cau treo thon 2, xa Tién Lanh (Tién
Phuéce, Quang Nam) dai 50 m, rong 1,5 m, tai trong 0,5 tan, dugc Téng cuc Puong bo
(Bo Giao thong Van tai) lam chi dau tu v6i kinh phi 3,2 ty dong hodc 6 ty dong. Khanh
thanh ngay 11/11, sau trdn mua 16n 6 ngay sau d6, cau da hu hong ning, md ciu nit toac”
(Vnexpress, 2015). Néu ap dung gia tri xdy cau Ba Pat (d3 dugc chimg minh trong 10
nam qua) kip thoi chic chén s& tiét kiém ngan sach nha nudc, tién thué nhan dan ca hang
tram ty ddng. Pong thdi, cic co quan hitu trach ciing nén tién hanh tha tuc cip bang sang

ché cho Ba Pat qua d6 cong nghé nay duoc ap dung mot cach rong rii hon.
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