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CAU MOT TAc HOOVER DAM, NEYADA, USH

Lé Thanh Trinh

CAU MOI PAP HOOVER VA HO MEAD

Néu dap Hoover, trén séng Colorado, thuc
hién 76 nam trudc day, duoc coi la mot trong
10 cong trinh cong chanh vi dai nhat cua thé ky
20, thi cay cau vira hoan thanh ¢ cach dap 1600
ft vé phia ha luu, di duoc ca ngoi la ky cong
m&i nhat cia My (The America newest
wonder).

Cau ndi lién hai bang Nevada va Arizona,
cé tén chinh thic la Mike O’Callaghan-Pat
Tillman Memorial Bridge, dé vinh danh éng
cyu Théng dbc Callaghan cua Nevada (1971-
79) va cau thu Tillman cia doi bong Arizona
Cardinals. Ong Tillman da tinh nguyén nhap
ngii sang chién diu & Afghanistan va di thiét
mang ngay 22 thang 4 nam 2004 vi hoa luc
ban.

Cau khoi cong xay cat ngay 14 thang 2 nim
2005 va m¢ cho luu théng ngay 19 thang 10
nam 2010. Kinh phi cho toan dy an, gom 1905
ft (581 m) cau va hon 4 dam duong méi vo cau,
14 240 trigu My kim.

Vi dia hinh rét hiém tr& nén kinh phi lam
duong vo cau, theo dang tiéu chuan xa 19, da
chiém hon phan nta s6 tién nay. Tuy vay bai
nay chi chl trong dén phan cau ma khéng viét
nhiéu vé phan duodng.

Ly do phéi lam cau méi

Dap Hoover & cach thanh phd Las Vegas 30
dam. ndm trén xa 16 T 93, trén duong di tir Las
Vegas, Nevada téi Phoenix, Arizona. Puong
nay vuot song Colorado trén ngon cua dap
Hoover. Buong vo cau hep, nhiéu khic quanh
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rat gat, lai chi c6 hai lan, bén di bén vé, nén
khong thich hop véi nhu cau giao théng ngay
cang gia ting. Cong thém sé luong dong dao du
khach dén xem dap, nhét Ia vao nhiing dip nghi
I&, nén nan ket xe xay ra thuong xuyén, nhiéu
khi ket ca nhiéu gio.

Sau bién cb phé hoai hai tda nha Trung Tam
Thuong Mai quic té tai New York va Ngii
Giac bai tai Washington D.C. ngay 11 thang 9
nam 2001, viéc bao vé an ninh cho dap da duoc
dat 1én hang dau. Xe van tai khdng duoc qua
cau con xe du lich thi bj kham xét rat ky. Tinh
trang ndy 1am ting thém nan ket xe nén can
phai cap toc 1am mot cay cau dé doi moi luu
thong xe o tir dap qua cau mai.

Thiét ké

Du 4n nay duogc thyuc hién trong nhiing diéu
kién thoi tiét rat khac nghiét, lanh dudgi khdng
d6 F va cao toi 120 d6. Dia hinh rat phuc tap:
ndi non hiém tré, mat dat cao hon mat séng 890
ft (270 m) vé6i vach d4 gan nhu thang ding nén
rat kho tim ra diém tua dé dat mong tru cau.

Dé tién viéc quan ly, du an dugc chia l1am 3
phan: a) phan duong vo cau phia Nevada, b)
phan duong vO cau phia Arizona, va c) phan
cau. Puong vo cau duoc thuc hién theo tiéu
chuan k¥ thuat caa mot xa 16 4 lan xe, va viéc
thiét ké duoc trao cho hing HCR. Inc. phu
trach bén Nevada va hdng Sverdrup Civil, phia
Arizona. Phan cau do mot hang rat cé uy tin 1a
T.Y. Lin, International phu trach.

Tiéu chuan thiét ké.

Tiéu chuan AASHTO dugc ap dung Véi
nhiéu thay doi.

Vé dong dat, theo tiéu chuan AASHTO thi
cau phai duoc thiét ké cho chu ky dong dat 500
nim, véi gia téc 0.1g (g la gia toc cua trong
lyc). Hing AMEC & Phoenix da dwoc yéu cau
nghién ciru thém van dé nay va da dé nghi tang
chu ky 1én 1000 nam va gia téc 1én 0.2g. Tiéu
chuan moi nay da dugc AASHTO dong .

Al HO’U CONG CHANH

Vé gi6 bdo, thay vi dung tiéu chuan ASCE
7 dwoc xét 1a qua thip, hang West Wind
Laboratory ¢ Marina, California, sau khi
nghién ctu ki ludng, da dé& nghi dung hai van
téc dé tinh: a) van téc trung binh 98 mph = 158
km/gio (1a van téc gid trung binh do trong mot
gio lic dang bdo), va b) van téc téi da 125 mph
= 201 km/g (la van téc tbi da, do trong 3 gidy,
gitra ldc giod giat).

Vé vat ligu thi bé-tong da duoc dung dé
thuc hién hai méng, cac tru va san cau. Thép
chi dung cho cac da cau. Néu toan thé cay ciu
duoc 1am bang thép thi co thé viéc thi cong sé
dé dang hon, nhung bé-tong da duoc chon vi
hai ly do chinh sau day:

a) V& mat ky thuat, bé-tong rat thich hop dé
chiu lyc nén cua cac mong cau va tru cau.
b) V& mat kinh t¢, vat liéu chinh dé thuc hién

bé-tong la xi mang va san cat, thi san cat s&

duogc san xuat ngay tai cho. Ngoai ra, bé-

tong dé bao tri, khéng phai son dinh ky nhu

_thép.

Kiéu cau va kich thuéc.

Viéc thiét ké cau rat phirc tap va mot yéu té
quan trong phai quan tdm la cau mai phai két
hop hai hoa véi khung canh hién tai cua dap.
Pap Hoover 1a mot khéi bé-tong d6 so6 hinh
canh cung, hai dau tua vao hai vach da, rat
thich hop véi khung canh hung vi cuia Colorado
Canyon tai ddy. Cau méi khong duoc l1an 4p veé
hung vi cua dap hay lam giam vé dep cua toan
thé khung canh tai day.

Vi khdng thé c6 try trung gian nén nhip
gitta cau phai dai trén 1000 ft (305 m). Mudn
¢6 nhip cau dai nay thi phai dung cac loai cau
treo (suspension hay cable-stayed), cau sat da
lugi (trussed), hoac cau méng (arch bridge).
Sau khi nghién ctu ky ludng vé moi khia canh
ky thuat, kinh té ciing nhu thim my, giai phap
ding mdng bé-tdng (concrete arch) di duoc
chon. Vi cau rong, nén da dung hai mong dat
song song cach nhau 45 ft (13.7 m), thay vi mot
mdng don.
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M3t cau cao hon mat song 890 ft (270 m)
va khoang céch giita hai vach da ¢ trén mat dat
la 1900 ft (580 m). Xudng thém 300 ft (90 m)
nira, nghia la & d6 cao 590 ft (180 m) trén mat
song, thi khoang céch nay giam xudng con
1000 ft (305 m). Pay la do cao thich hop dé
thue hién chan méng.

Méng dai 1060 ft (323 m) va dinh mdng
cao hon chan méng 277 ft (84 m). Pay la
médng bé-tdng dai nhit ¢ Tay Béan cau va cao
thir nhi & My. Thiét dién cua mdi méng 1a 20 ft
x 14 ft (6.1m x 4.3m). Tam hang c6t duoc dung
lén tir méng dé chiu 9 nhip cau bén trén. Hai
bén mdng cd thém 7 nhip cau & trén bo: 5 nhip
bén Nevada va 2 nhip bén Arizona, mdi nhip
dai khoang 119 ft (36 m). Nhu vay cau c6 16
nhip vai chiéu dai chung 1a 1905 ft (581 m).

M3t cau rong 88 ft (26.8 m) gom 4 lan xe
chay va mot 15i di cho xe dap va nguoi di bo ¢
phia thuong luu, dé du khach di trén cau co thé
thoai mai ngam canh hung vi cta dap va cua
canyon.

Thi cdng.
Pudng v ciu.

-

DUONG VO CAU PHIA NEVADA (hinh trén)

Puong vo cau duoc trao cho cac nha thau
Edward Kraemer & Sons, Inc., RE Monks
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Construction and Vasco, Inc, va Las Vegas

Paving Corporation thuc hién.

DUONG
VO Cc4U
PHIA
ARIZONA
(hinh bén)

Phan
duong
bén
Nevada
gom 2.1
dam duong, 6 cdy cau nho va giao diém voi
duong 1 93 cii. Ngoai ra c¢6 thém 1.6 dam
duong nho cho xe dap va nguoi di bd. Phan
duong bén Arizona gdm 2 dam duong, 1 cay
cau dai 900 ft, va giao diém voi duong
Kingman Wash.
Thi cbng cau

Phan cau, do t6 hop Obayashi Corporation
Tokyo va PSM Construction USA phu trach, da
chinh thicc khoi cong ngay 14 thang 2 nam
2005. Cac nhip cau trén bo, gdm 5 nhip bén
Nevada va 2 nhip bén Arizona, duoc thuc hién
truée dé chuan bi cho viéc duc cac mong cua
nhip gitra.

Bé-tong diic mong.

Méng cau duoc thuc hién bang bé-téng cét
thép dac tai chd. Cac mdng da duogc tinh dé chi
chiu rat it cac luc ubn nén sb luong cbt thép
trong méng twong ddi nho.

Bé-tdng la loai cé stc chiu nén cao (high
performance concrete): 6000 psi (420 kg/cm2),
gap doi loai bé-tong thuong. Chung ta da biét 1a
stc chiu nén cua bé-tdng tly thudc vao sd
luong nude dé tron: chi can sé luong nudce ti
thiéu cho cac phan tng hoéa hoc, con ngoai ra
cang it nudc thi cang tét. Tuy nhién néu bé-
tong quéa khd thi viéc tron, duc va dam bé-tdng
khong thé 1am tdt duoc.

Truong hop cac mdng cua cau nay lai ric
réi hon nita vi, do cac diéu kién thi cong dic
biét, bé-tdng duoc chuyén ché bang xe tir tram
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tron cho téi may bom rdi duge bom qua nhiing
éng duong kinh 5 inches (127 mm) cho téi
khudn. Mudn bom qua 6ng thi bé-tdng phai
that nhdo. Dé giai quyét kho khin nay, nhiéu
chat phu gia da dugc bo thém khi tron dé giir
cho bé-tdng lau cang, déng thoi lam ting do
nh&o ma khéng can thém nudc.

Do céc phan tng hda hoc, bé-tbng gia tang
nhiét d6 khi dong cting, nén nhiét do toi da
trong khoi bé-téng da duoc an dinh 1a 155 do F
(68 do C) dé khong gay ton hai. Didu nay kho
thyc hién tai day vi trong mua he, ban ngay
nhiét do thuong 1a 120 do F (49 do C) va ban
dém 13 100 do F (38 d6 C). Khi dtic nhing bo

Al HO’U CONG CHANH

Méng duogc duc tai chd, theo phwong phap
gidy treo (cable stays). C&c cot cua hai tru &
chan méng duoc tam thoi ndi 18n that cao dé
lam diém tyua cho cac gidy treo. M&i mbng gom
53 doan, mdi doan dai khoang 24 ft (7.3 m),
dugc dic bang khudn thép. Khi bé-tong du
cing thi khuon dwgc truot 1én phia trén dé
dung dtc doan ké tiép. Poan méng vira dic sé
duogc treo bang gidy cap vao diém tya ¢ dinh
cua try da duoc nang cao, roi neo vao mot tru
neo & phia trong. Khi duc xong 26 doan mdi
bén thi mdng chi con thiéu mot doan & dinh
mdng. Khoang tréng cho doan chét nay chi sai
biét cd 3/8 inch (10 mm) so véi thiét ké. Trung

phan 1én, - binh hai
giai phép A GIAY CAP DUNG TREO CAC MONG tuan 12
thuong = = thuc
ding la N hién
dat nhirng duoc
éng  kim mot
khi trong doan 24
khdi  bé- ft va hai
tong  roi méng
bom nudéc da hoan
lanh  qua J thanh

6ng dé 1am ngudi, va giai phap nay da duoc &p
dung cho dap Hoover trudc diy. Mong cau nay
gom nhitng doan ngén, vi tri ludn ludn thay doi,
nén viéc lap rap, thao g& va diéu hanh hé thng
lam lanh bang cac ng nuéc lanh s& rat phic
tap.

Mot giai phap méi da dugc dung la lam
nguoi bé-tbng bang khi nito long (liquid
nitrogen). Tron vao bé-téng trong xe cha, chét
nay lam giam nhiét do bé-tbng tr 85 d6 F
xudng 40 do, va lic 6 vao khudn thi nhiét do
Ia khoang 60 d6. Do d6 trong khi dong cung,
nhiét d6 t6i da trong khdi bé-tdng s& nho hon
nhiét d6 cho phép. Giai phap nay don gian ma
lai d& tén kém hon dung nhiing éng nudc lanh.

Phuong phap thuc hién méng

vao thang 8 ndm 2009. Cac gidy cép treo dugc
thao g& va mdng da tu chiu duoc sic nang cua
no.

Mot chi tiét rat quan trong 1a d6 cao cua
nhitng diém & miat cau. Trong khi thi cong,

TR N méng phai
chiu nhitng
trong  lugng
taing dan: moi
dau la  sac
nang cua no,
tiép dén 1a cua
cac cot, sau
cuing la caa da thép va san cau. Mdng duoc treo
bang nhirng gidy cap va mdi khi chiu thém gia
trong thi cac gidy nay dan ra, lam thay d6i do
cao cac diém cia mdng, va cua cau.

e

THUC HIEN SAN CAU
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Dé giit cho cao d6 mit cau dung vai thiét
ké, truéc khi duc doan chét & dinh méng, phai
do dac do cao ¢ nhirng
diém then chét & méng
rdi so sanh vgi do cao
ly thuyét, trong trudng
hop chua cé cac cot va
san cau. Néu thay thap
hon thi dung con doi
cang thém gidy cap dé
tang d6 cao cua mong,
nhung néu cao hon thi
phai giam d¢ cang cua
cap dé ha thap méng.
Sau d6 moi duc doan
chét cua méng.

Tam hang cot duoc
dung lén tir mbng dé 4
cac nhip cau bén trén.
Cling nhu cot cua céac
tru trén bo, cot gom
nhitng doan bang bé-
téng duc trudc, rap véi nhau theo chiéu dung.
Nhitng da thép hinh thang duoc dat trén cac
cot, va san bé-tong duoc dic cho 9 nhip ciu
nay dé hoan thanh cau.

MONG PA PUC XONG

Cau duoc
chinh thac
khanh
thanh
ngay 14
thang 10
nam 2010
va mo cho
luu thong 5 ngay sau do6 (ngay 19 thang 10 nam
2010).
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Thay 1o két

Quy Ai Hiru di du lich Las Vegas ciling nén
sap xép dé co thoi gian dén
tham quan khu vyuc dap Hoover,
chi cach Las Vegas c6 30 dam.
Chic chan qui vi s& hai long vi
chi trong mét thoi gian ngan ma
qui vi da duoc thay tan mat dé
nhat ky quan thién nhién cua
My la canyon cuaa song
| Colorado, va hai ky cong nhan
| tao, do cac chuy@n vién va cong
nhén nganh cdng chanh thuc
hién, 1a dap Hoover va cay cau
méi tai day. Khong biét co noi
nao khéc trén thé gigi ma nhiéu
ky quan thién nhién va nhan tao
| da cung tu tap tai mot_dia diém

nhu ¢ day khong?

KHUON TRUQT VA GIAY

,A
CAP TREO MONG

Tai liéu tham khéo.

Wikipedia encyclopedia Mike O’ Callaghan —
Pat Tillman Memorial Bridge

Internet Hoover Dam, Hoover Dam Bypass,
Hoover Dam Bridge,

Awesome Hoover Dam Bypass Construction
Photos.




