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PHAN TiCH KET CAU THAP CONG LAP GHEP UNG SUAT TRUOC -
AP DUNG CHO THAP CONG VINH TRINH

H6 S§ Tam
Truong Dai hoc Thuy Loi

Tém tit: Do yéu cau khai thic va chong lii nén viéc thi cong thap cong do lien khoi truyén
thong khi sika chita, ndng cdp cong dwdi ddp gdp nhiéu khé khan. Gidi phdp sir dung thdp cong
dang diic san, ldp ghép veng sudt triede cang sau s€ gidi quyét dwge van dé nay. Xudt phat tir diéu
kién lam viéc cua cong ldy nwéce ho chiva Vinh Trinh, bai bdo gidi thiéu két qua tinh todn va so
sdnh trang thadi LZ’ng sudt bién dang giﬁ’a hinh thire thap cong ld'p ghép va thap céng lien khoi
truyén thong. Két qua tinh todn cho thay viéc mo phong ikng sudt bién dang trong diéu kién lam
viéc binh thwong da thanh cong Céng ldp ghép ng sudt triwde cang sau thé hién nhiéu wu diém
vé phdn bé ikng sudt va chuyén vi, ddc biét la hau nhw khong cé ing sudt kéo, givip phdt huy t6i
da hiéu qua lam viéc cua vat ligu bé tong.

Tir khod: Cong ldy nwéc, phén tich két ciu, két ciu liap ghép ing sudt trudc.

Summary: Due to requirements of flood prevention and operation, traditional continuous
culvert operation tower using for remedy reveal difficulties. Pre-stress precast culvert will solver
these limitations. According to working conditions of the culvert of Vinh Trinh reservoir, Quang
Nam province, this article shows the results and comparisons of calculated results of stress-
strain analysis of pre-stress precast culvert and traditional continuous culvert. It is shown the
successful of simulation process. Pre-stress precast culvert has many advantages about stress-
strain and displacement distribution, especially almost culvert tower body has no tension stress.
This takes advantage of compress ability of concrete material.

Keywords: Culvert, structure analysis, Vinh Trinh reservoir, pre-stress precast culvert.

1. PAT VAN PE can duogc nang cap sira chira khoang 40 +
50%. Céc biéu hién hu hong gém: cong nho
nhung 1o ri nhiéu nén khong con kha ning
stra chita, phuc hdi; thap cong va cau congtac
gdy do, nut né; hé thong didu tiét nude lac
hau, khongkhit nudc.... Mot sb cong trinh da
stra chita nang cap trong thoi gian qua ciing
cho thdy hién trang cac cong hoic 1a da
xubng cap nghiém trong, hodc co kich thudc
qua nho khong thé sira chita ma bat budc phai
lam méi (vi du: cong Vinh Trinh, céng Yén
Pong, cong Pong Suong...). Tuy nhién viéc
xdy lai cong méi dic biét 1a thap van cong
trong diéu kién phai dam bao an toan vé mat
chdng Iii va cap nudc thi gp nhiéu kho khin,
Ngay nhan bai: 27/32017 nhu: thoi gian thi cong ngin trong khoang
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Viét Nam hién c6 khoang gan 7000 hd chta
dang duoc khai thac str dung (Tong cuc Thuy
loi, 2012), phan 16n sé d6 duoc xdy dung tir
trude nhitng nam 60+80 cua thé ky XX va thi
cong theo phuong phap thu cong Mot sd
lwong 16n cac hd nay qua thoi gian 1am viée
d3 xubng cdp nghiém trong, biéu hién hu
hong & dép, tran, va céng Qua khao sat
khoang 40 ho chtra & cac tinh Kon Tum, Bic
Giang, Quang Nam, Nghé An trong du éan
Stra chira vanang cao an toan dap (WB8) cho
thay ty 1¢ cong ldy nudc hu hong, xubng cép,
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dam bao kéo dai thoi gian cip nuéc, dip dap
vuot I va tich nudc phuc vy tudi cho ndm
sau; phuong phap thi cong truyén thong doi
v6i thap cbéng 1a phan chia khoanh d6 theo
phuong dimg chd cho khoanh d6 bé tong
dudi di cudng d6 méi thi cong khoanh db
bén trén lam thoi gian thi cong kéo dai... Do
do, viéc 4p dung giai phap két cau duc san lap
ghép ung sudt trude cho thap cbng s& giup
giam thiéu thoi gian thi cong thap cong, dap
rng yéu cau vé tién d6 thi cong (Tran Duy
Quan & nnk, 2015).

2 s N = : —-H-‘;L‘_n-:‘-:',i
T

Hinh 1. Hu hong cong Vinh Trinh

Giai phap ung sudt trude dung cho cac két
cAu don 1& nhu dim cau, tAm san dic sén
hodc két cAu san BTCT d6 tai chd da duoc st
dung rong rai trong xay dung dan dung va
giao thong (N guyén Tién Chuong, 2014). D6i
v6i két cAu thap cdng viéc tinh toan tng suét
trude dat vao cap neo xuyén qua cac két ciu
duc san trong diéu kién chiu ap lyc dét xo
ngang di duoc dé cap dén trong nghién ciru
truée day (Tran Duy Quan & nnk, 2015).
Trong bai bao nay, tic gia s& dé xuét cac
budc tinh todn va ap dung tinh toan trang
thai ung suat bién dang thp cong hd chua
Vinh Trinh — tinh Quang Nam theo phuong
phép PTHH khi sir dung két céu lip ghép
rng suét trude cang sau. Két qua tinh toan
dugc phan tich, so sanh véi két qua tinh toan

cta thap cong bé tong cét thép do lién khdi
truyén thong c6 cingkich thudc va diéu kién
lam viéc.

2. GIOI THIEU CONG LAY NUOC - HO
CHU'A VINH TRINH

Cong trinh thuy loi Vinh Trinh dugc nguoi
Phap xdy dung tir nam 1936-1939. Nam 1979
hd dwoc ton cao, mé rong va hoan thanh vao
nam 1983. Cong trinh c6 nhiém vu tudi cho
1500ha dat canh tac cia cac xd Duy Chau,
Duy Hoa va Duy Trinh huyén Duy Xuyén,
tinh Quang Nam. N goai ra hd con c6 mot sb
nhiém vu khac (Cong ty CPTVXD Ninh
Binh, 2007). Sau thoi gian dai khai théc,
cum cong trinh dau mdi hd chira nudc Vinh
Trinh xudng cdp nghiém trong, trong dé ca
hai cong ldy nudc bi hu hong nang khong
dap @ng yéu cau 1am viéc an toan: mit trong
cua céng bi xAm thuc, troc rd dé 10 ¢t licu
tho va cbt thép; nhiéu vi tri bi ro ri nudc tir
ngoai than céng vao trong (hinh 2). Yéu cau
dit ra 1a phai 1am lai hai cdng méi nhung
van phai dam bao cap nudc dén cudi thang 8
va san sang ngin li sdm vao giita thang 9.
V&i yéu cau nay, tu van thiét ké dé xuat
khong xdy dung thap céng dbi voi cong dap
phu vi thoi gian thi congkhéng dam bao, doi
v6i céng dap chinh thi tdn dung ngon doi
bén vai phai lam dé quai thi cong dé thi cong
thap céng Giai phap nay din dén cong dép
phu khéng c¢6 thap van hanh con céng dap
chinh c6 khéi lwong thi cong dao da va dap
dét rat 16n, ton kém.

Pé han ché nhitng nhuoc diém cia giai phap
céng truyén thong nhu ndi trén, giai phap sir
dung thap céng dic sin lap ghép du Gng luc
14 giai phap thay thé can can nhéc. Vi vy, bai
béo ndy giéi thiéu quy trinh va két qua tinh
toan trang thai ung suit bién dang két cau
thap cong Vinh Trinh khi st dung giai phép
duc san lap ghép du ung luc.
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Hinh 2: So dé bé tri thdp van cong ngam
dwoi than dap

3. TINH TOAN SO BQ CAC THONG SO
CUA THAP CONG

3.1. Lwa chon vi tri bé tri thap van cdng

Déi v6i cdng ngim, tiy vao yéu cau nhiém
vu, ché do thuy luc, diéu kién van hanh ma c6
thé chon 1 trong 3 vi tri nhu hinh 2 (Nguyén
Chién va nnk, 2013). Pé tan dung mai dap
thuong luu lam dé qudy trong qué trinh thi
cong, ho dang tich nudc thi phuong an vi tri
III 13 kha di nhat (Trin Duy Quén & nnk,
2015).

3.2. Cac gia thiét trong nghién ctru

Trongnghién ctru ndy, tac gia str dung mot sb
gia thiét sau:

Hinh thirc két cau 1a két ciu bé tong cdt thép
rng suat trudc khoéng toan phan nghia la
ngoai cbt thép cing con c6 cic thanh thép
chiu lyc khac. Qua trinh chiu lyc ciia mbi mod
dun s& c6 3 giai doan chinh: giai doan 1 — duc
trong nha may, luu kho, van chuyén ra cong
truong, cau lap; giai doan 2 — liap ghép, tao
rng sudt va xr y tiép giap giita cac mo dun
céng; giai doan 3 — thap van céng lam viéc.
Nghién ctru ndy quan tam dén giai doan lam
viée cua cbn g;

Ung suit trude dua vao két chu co tac dung
tao Iuc dé lién két cac md dun thap van cong
trong giai doan thap van conglam viéc;

Tac gia mo1 chi dung lai & viéc nghién ciru
trang thai Gmg sudt bién dang ciia phan thap
van lap ghép Gng suat trudc. Pay cua phan
thap van va ung xir nén chua dugc xét dén;

EEGITNOTHN| CONG NGHE |
Yéu cau d6i véi qua trinh tinh toan Iyc kéo
cang 1a toan bo thap van cong luén chiu nén.
Gia thiét ndy nhin chung la phu hop véi két
cau tng sudt trude va két ciu cong trinh thiy
luén ngip trong nudc. Viéc khdng ché khong
phat sinh Ung suit kéo trong thap van cong,
lam cho toan bd két céu chiu ung sudt nén
vira gop phan lién két gitt cac mo dun gitp
giit on dinh ting moé dun, vira khéng ché
khong phat sinh vét nit trong cac md dun cia
thap van cong;

Trongnghién ctru nay, khi xac dinh cac thong
s6 ky thuat chinh cia két chu nhu: loai cap,
lyc cang cap, cac thong sb dic trung cia ting
mo dun... chi xét cac luc chinh tac dung lén
két cdu nhu trong lugng ban than, ap luc
nude, ap luc dat tic dunglén két cau va lyc
cing cap tao Ung sudt trudc;

Hinh thirc tiép xuc giita cac mé dun céng
gitip ting luc ma sat va luc khang cit ¢ cac
diém ndi thap céng C6 nhiéu hinh thuc tiép
xtic khac nhau nhu: phing ngim 4m duong
theo chiéu day cbng, ngam am duong theo
chiéu rong thap céng Trong nghién ciru nay
tac gia dé xuat hinh thirc don gian nhat 1a tiép
xic phing, vira thuan tién trong thi céng duc
thép, thuan tién cho viéc lép dung.

3.3. Xdc dinh cdc théng sé cia thdp van cong
Vinh Trinh

3.3.1. Lwa chon cdc thong sé hinh hoc ciia
thdp van cong Vinh Trinh

Duya trén ho so thiét ké cong dap chinh Vinh
Trinh cting v6i nhirng nghién ciru da dwoc dé
cap (Tran Duy Quén & nnk, 2015), cac thong
s chinh cta thap khi 4p dung hinh thirc két
cau (rng suét trude nhu sau:

Chiéu cao ctia thap van H = 15 m;
Chiéu  cao binh
HBT: 11,75 m;

Cot dat day thap H,= 15 m;

Cot dat giir thap H), = 14,03 m;

cdt nudc thuong
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Kich thuéc canh vudng gbc dong chay (bén
trong) B=2,0 m;

Kich thudc canh phuong dong chay (bén
trong) L=2,0 m;

6;

Chiéu cao doan H;= 2,5 m;

S6 doan thap céng Mg =

Chiéu day thap van 1= 0,4 m:

Goc ma sét trong cia dat ¢ trang thai bio hoa
9o =16';

Dung trong diy ndi cua dat dap dap ygs, = 8
KN/m’;

Dung trong riéng cia bé tong yzr = 24 KN/m’.

3.3.2. Lwa chon tao thép cing tao iing suit
triroc

Ap dung cac budc tinh toan lyc cang cap yéu
cau khi thi cong Ty, (Tran Duy Quéan & nnk,
2015), doi véi thap van cong Vinh Trinh, ta
xac dinh duoc Ty, = 1158,68KN. Luc nay la
cin cir dé lya chon tao thép cing tao ing suat
trudce. Dua trén nhirng quy dinh cua TCXDVN
6284-1997, loai tao thép duogc lua chon cho
cong Vinh Trinh 1 loai tao thép 7 soi thuong
Day 1a loai tao thép c6 dién tich tiét dién kha
16n, mém nén rét thich hop vai két cau bé tong
cbt thép wng sudt trude cang sau. O Viét Nam,

loai tao thép 7 so1 thuong dugc dung phé bién
va co nhiéu trén thi truong 1a loai c6 dudng
kinh danh nghia 12,7mm. Ngoai ra, tinh todn
ciing cho thay, khi sir dung loai tao thép nay,
kha ning lam viéc cua tao thép gan nhu duoc
huy dong téi da dén 165,53 KN/184 KN.

Céc thong sd ky thudt cia bo cap thép dwoc
chon cho cdng Vinh Trinh nhu sau:

B tri 4 b6 cap thép tai 4 goc cua thap van
trong cac 16 chira sén;

M i b6 cap thép durgc tao thanh tir 7 tao thép 7
soi thuong loai 12,7 mm;

M6 dun dan hdi cua vat liéu thép 1a E, =
2,1.10° KN/m’;

Vat liéu bé tong dung dé san xudt cac mod dun
thap van cong, chon bé tong ning mac M300
hay B30 c6 cac thong sé ki thut:

Trong luongriéng ygr = 24 (KN/m3);

Mb dun dan hdi: E, = 2,9. 10' KN/m’;

Cuong do chiu kéo cho phép: [Rk] = 1500
KN/mz;

Cudng do chiu nén cho phép: [R,]= 17000
KN/m’,

Bang 1. Két qua kiém tra 6n dinh va do bén thap van cong

Ung suit tai[Ung suéit tai [P0 bén chiju
mép bién |mép bién ha| nén cia bé )
N | thugng luu luu tong [R, ] K (K] Két lugn
KN/m’ KN/m® KN/m’
0 0.00 2856.52 17000.00 3.22 1.15 Pam bao an toan
1 505.07 2237.46 17000.00 4.29 1.15 bam béo an toan
2 841.32 1787.20 17000.00 6.10 1.15 Pam bao an toan
3 1038.15 1476.38 17000.00 9.58 1.15 bam bao an toan
4 1124.91 1275.62 17000.00 18.01 1.15 bam bao an toan
5 1130.98 1155.54 17000.00 51.95 1.15 Pam bao an toan
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3.4. So b kiém tra on dinh va do bén ciaa
thap van cong theo phwong phap trong luc

Noi dung kiém tra bao gdm kiém tra 6n dinh
tai mt tiép gidp giita cac doan thap van cong
va Ung sudt “16n nhat” va “nho nhat” tai mép
bién cuia doan thap cong thu n. Trudng hop
tinh toan: thap van cong trong giai doan khai
thac, myc nudc thuong luu hd chaa 13 muc
nude lii thiét ké +32,574 m, thiét bi chéng
thdm va thoat nudc trong than dap lam viéc
binh thuodng, cac doan thap co kich thudec nhu
nhau, hé s6 on dinh twong Ung vé6i cip cong
trinh [K] = 1.15. Phuong phép kiém tra twong
ty phuong phap dwgc dé cap & (Tran Duy
Quan & nnk, 2015).

Nhu vdy, véi cac thong s6 ky thudt da Iya
chon, thap cong Vinh Trinh dam bao diéu kién
lam viéc an toan.

3.5. Tinh todn mé phéng két cau thap van cong
bang phan mém ANSYS

3.5.1. Trwong hop tinh todan

Qua trinh tinh toan, phan tich trang thai trng
sudt va bién dang cta thap van cdng Vinh
Trinh béng phﬁn mém ANSYS duoc thuc hién
cho 2 truong hop:

THI1: Thap van cong hinh thirc ldp ghép ting
sudt trudc cang sau, két cdu lam viéc trong
diéu kién binh thuong

TH2: Thap van cdng hinh thirc bé tong cbt
thép lién khdi truyén théng, két cdu lam viée
trong diéu kién binh thuong,

3.5.2. So do va qud trinh tinh todn

So db tai trong tac dung lén thap van trong hai
truong hop gdm éap luc nuée, ap Iyc dét, trong
lugng ban than dugc mo ta nhu hinh vé.

Phan mém ANSYS dya trén phuwong phép
phan tir hitu han duoc sit dung dé phan tich
rng suat bién dang cho hai dang két cau.
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Hinh 3: So dé tinh todn thdp van cong lap
ghép irng sudt trwde THI

Hinh 4: M6 hinh PTHH thdp van céng
ldap ghép TH1

3.6. Két qua tinh todn mé phong két ciu thdp
van cong bang phan mém ANSYS

Két qua tinh toan duoc trich xuat tir mé hinh
theo cic mit cat nhu danh ddu ¢ hinh 5. Tuy
nhién, trong gidi han cua bai bao chi phan tich
két qua tinh toadn cé duogc trén mat cat 2-2 va
3-3.

Mat ciat 4-4 Miit ciit 3-3

Phia hd

Mat cit 1-1 Mat cat 2.2

Hinh 5: So do6 bé tri mat cdt xudt két qua
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Két qua tinh toan cho thay phan bd chuyén vi
ngang theo chidu cao cta thap cbng cho hai
treong hop tai mit cit 2-2 c6 dang twong doi
gidng nhau. Gia tri chuyén vi 16n nhat theo
phuong X (phrong dong chay) dbi véi TH1 1a
1,446 mm, TH2 1a 1,248 mm. Vi tri ¢6 gia tri

(x104%—2)

TH1

chuyén vi 16n nhat 13 trén dinh thap cong, thé
hién trén hinh 6. Diéu nay cho thdy thap cong
d6 lién khdi c6 chuyén vi nho hon, tuy nhién
gia tri tuyé d6i ciia sy khic nhau nay khong
dangké.

Chuyén vi UX (103m)

TH2

€ 9
7.5 10.5

™
[+]

is
12.5

Chiéu cao (m)

0 3 €&
1.5 4.5

9 1z
7.5 10.5

Chiéu cao (m)

Hinh 6: Két qua tinh chuyén vi theo phwong ngang (UX), mdt cat 2-2
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i.827
-187.081
=395.989
-554.897
-793.805
-992.713
-1181.€21
=1390.52%
=1589.437
-1788.245
—1887.253
(1] 2 € -] 2 is
1.5 4.5 7.5 10.5 13.5
-2.271
-41.834
-81.393
-120.952
=1€0.511
=200.07
-239.¢629
=279.188
-318.747
-356.306
-337.365
Q 3 3 9 1z 15

Chiéu cao (m)

.5 4.5 7.5
Mét cat 3-3

Hinh 7: Két qud tinh irng sudt (SY) theo phwong dirng

Hinh 7 thé hién ung suit theo phuong Y
(phuong ding) cho THI va TH2 d6i voi mat
cat 2-2 va 3-3. K& qua cho thdy sy khac nhau
vé phan bd Gng suit va gia tri ung suit 16n
nhat va nh nhéat. V&i THI, mat cét 2-2 va 3-3
cho Gng sudt nén 16n nhét 1an luot 1a 931
KN/m’ va 1987 KN/m’, Ién hon rét nhidu so
véi TH2 va 69 KN/m® va 397 KN/m’. Piéu
nay chirngto cong lap ghép (TH1)phét huy toi
da kha nang chiu nén cua bé tong Ngoai ra,
v6i TH1 gin nhu khong xudt hién Ung suat
kéo, véi céng lién khéi truyén thong (TH2)
ung suét kéo xuét hién tai vi tri gﬁn chan thép
v6i gid tri khoang 384 KN/m’. Mic dau cac
duong quan hé cua ing suit SY tai cic mat cat
cta 2 truonghop 1a kha twong ddng vé xu thé,
tuy nhién do khic nhau vé cac gia tri cyc dai

TAP CHi KHOA HOC VA CONG NGHE THUY LGOI SO 38 - 2017

va cuc ti€u nhu chi ra & trén nén cic duong
quan h¢ nay c6 phan bd theo chi€u cao cong
khé khac nhau.

Hinh 8 va 9 thé hién phan bd (ng suat theo
phuong ngang (SX) d6i v6i hai truong hop
tinh toan. Sy khac nhau rd rét vé sy phan bd
rng sudt nay dé dangnhén thay. Pdi véi THI,
{rng suat min va max xuét hién cuc bo tai dinh,
noi dit cac neo cap, ung suat nén phan bd kha
dong déu trén toan bo than thap tir khoang -
3576 KN/m® dén -264 KN/m’. Péi véi TH2,
{rng suat kéo va nén xuat hién dan xen tai hai
mit bén cia thap cong tir -1255 KN/m® dén
382 KN/m’. Mic dau gia tri (g suat kéo nay
con nho hon dd bén chiu kéo cua bé tong
nhung véi phan bb nay, TH2 khong phat huy
hét hiéu qua lam vi¢c cua vat liéu bé tong
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NODAL SQLUTION AN

x e 2o
R5¥S5=0 e
DME =.001723

SM =-10200

SME =4704

X

| Emmmmmn  EEEE————— |
-10200 -68EE -3576 -264.121 3048

-8544 -5232 -1920 1392 4704
THAP VAN CONG LAP GHEF UNG SUAT TRUCC THI

Hinh 8: Ung sudt (SX) thap van cong, THI

NODAL SOLUTION AN

s (V) UG g 2015
— 08:52:51
DMX =.001264

SMN =-1722

SMX =382.411

X

[ e . |
-1722 -1255 -786.913 -319.183 148.548

-14849 -1021 -553.048 -85.318 382.411
THRP VAN TH2

Hinh 9: Ung sudt (SX) thap van cong, TH2
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KET LUAN VA KIEN NGHI

Bai bao tap trung phén tich trang thai ng suat
— bién dang cua két chu thap van cong lap
ghép Ung suét trrde khi ap dung cho thap van
céng Vinh Trinh — tinh Quang Nam, so sanh
v6i két qua tinh toan tng sudt bién dang thap
cdng lién khéi truyén thdéng c6 cung kich
thude va vat liéu. Két qua tinh toan cho théy:

Nghién ctru dd moé phong thanh congtrang thai
{rng suat bién dang ciia thap van congldy nudc
thi cong theo phuong phap duc sin lip ghép
{rng suit trude cang sau trong diéu kién cong
trinh lam viéc binh thuong;

vé chuyén vi, ca hai loai céng cd sy tuong
dong vé dang duong quan hé chuyén vi ngang
theo chiéu cao céng, tuy nhién gia tri cuc dai
c6 khac nhau véi gia tri khong 16n;

Phan phdi ng suit theo phuwong dimg (SY)
cta thap cong ldp ghép ung sudt trude cing
sau tot hon so voi két cdu cong lién khdi do
toan bd doc chiéu cao caa thap chu yéu la ing
sudt nén. Véi cong lién khdi, irng sudt kéo xuét
hién & mép trong cua chéan thap (mit tiép xuc
voidap);

TAI LIEU THAM KHAO

[ KHOA HOC

| CONGNGHE

Mit bén thédp cbng lién khdi truyén thong xut
hién cac ving ng sudt kéo nén dan xen, trong
khi d6, thap cénglip ghép chi c6 (rng suat nén;

Vé phuong dién két ciu, cac két qua tinh toan
trén day cho thiy trién vong ung dung giai
phép két cau dic san ldp ghép (g suét trude
cing sau trong viéc sira, nang cdp thap cong
lay nudc dudi dap.

Mic dau nghién ciru dd phén tich thanh cong
trang thai Gmg sudt bién dang cia thp cong
lip ghép ung sudt trudc cing sau va di rat ra
duoc mot s6 nhan xét, so sanh véi két qua tinh
toan két cdu thap cong truyén thong nhung
nghién cru con mot sd han ché can tiép tuc
phét trién:

Nghién ciru mdi chi khéo sat cho thap cong
Vinh Trinh, cic céng c6 quy mé khac nhau
can duoc khao sat mot cach ron g hon ntira d é
c¢6 danh gia tong quan nht;

Nghién ciru chua d& cap dén anh hudng cua
bién dang nén do thap céng Vinh Trinh duoc
dat trén nén da rin chic. Vi nén dét thi anh
hudng ctia bién dang nén can duoc danh gia ky
ludng cho hai truong hop noi trén.
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