NGHIEN CUU GIAI PHAP VA PHAN TiCH UNG SUAT
CUA BbAP BE TONG TRONG LUC TREN MONG COC

ThS. Ly Minh Dwong - B mén Sitc bén - Két ciu, PHTL

Tom tit: DBap bé tong trong liee dwoc xay ding kha phé bién ¢ nhiéu cong trinh ho
chita. Théng thwong, dap bé tong trong luc dwoc dat trén nén da tot, song trong thyec té
trien khai mgt so cong trinh tang dd goc nam khé sau, trén n6 1a tang dat yéu hodc xen
kep C&c tang dat yeu Dé dam bdo an toan cho ddp va nen glaz phap duroC suy nghz daen
la st dung coc dé truyeén tdi trong tac dung vao ddp xuong nén da goc hodc nén ¢ dudi
sau. Ngi dung bai bdo nay dé cap dén viéc nghién cizu, tinh toan sng sudt bién dang cua
két cdu dap bé tong trong luc trén mong coc, tir dé dp dung tinh todn ddp tran cia cong
trinh thuy loi Bd Han (Ha Tinh).

1. Pit van dé

Nén dat yéu va nén co 16p xen kep yéu 1a yéu té gay nhiéu kho khin cho viéc xay dung
cac cdng trinh bé tong khdi 16n trong d6 co cong trinh thuy lgi, song loai nén nay lai kha
phd bién & nudc ta. Hién nay, trong thuc té xay dung cdng trinh, viéc phai tién hanh xay
dung cac cdng trinh 16n & céc vi tri dia chat bat loi tré thanh van dé thach thie, vi vay yéu
cau cap bach dat ra cho cac ky su va nhirng nha nghién ctiu la phai tim duoc cac giai phéap
thich hop dé c6 thé xay dung duoc cong trinh trong diéu kién dia chat bat loi do.

Giai phap méng coc véi céc coc la coc dong da dugc &p dung nhiéu cho cac két cau
COng va tram bom & vung ddng bang, giai phap cocC khoan nhéi dugc ap dung nhiéu cho
két ciu nha cao tang va cau. Véi dap trong luc, van dé duoc dit ra 1a hlnh thire két cAu
nao cua dap trén mong coc 1a hop ly va can phan tich tng xu caa hé két cdu dap-mong-
nén sét véi thuc té dé dam bao an toan cho dap.

Vi dé tai nay tac gia nghién ciru mot hudng di méi trong viéc thiét ké va xay dung
dap BTTL trén nén dat yéu, nham dong gop vao viéc giai quyét cac van dé trén, tac gia sé
nghién ctu lua chon giai phap hop 1y cho két cau déap trong luc trén méng coc va tim hiéu
viéc phan tich ng suét cua hé két ciu dap-coc-nén phuc vu cho viéc danh gia an toan vé
d6 bén va thiét ké [1].

2. Mot sb diic diém khi thiét ké dap bé tong trong lwc trén nén dat yéu

DPap BTTL xay dyng trén nén dat yéu khac voi dap BTTL xay dung trén nén da & diém
co ban sau: dap trén nén dat yéu thu’(mg co day rong hon, do sirc khang truot cua nén nho
VA tai trong don vi cho phép bé va nham dam bao sy phan b Gng suat dong déu trén toan
bo mat tiép xtc caa nén vai cdng trinh,

Do d6, viéc xay dung cac dap cao trén nén dat yéu thuong tén kém va nhiéu khi
khéng thé thuc hién duoc (chiéu cao dap thudong khong vuot quéa 40 + 50m). Vi vay, khi
thiét ké loai dap nay can xem xét k¥ cac dic trung dia ki thuat caa vat liéu nén. Vi giai
phap xay dung dap trén hé mong coc thi mot sé van dé khé khan ¢ trén co thé duoc giai
quyét phan nao, co thé lam giam bot khdi lugng vat liéu xay dap bang cach si dung hinh



thic ddp rong vi lién két gitta dap va nén théng qua hé coc c6 thé dam bao an toan cho
dap vé mat on dinh cling nhu vé sirc chiu tai caa nen.

Hon thé nira méng coc 1a mét trong nhitng loai méng duoc st dung kha rong réi
hién nay. Nguoi ta c6 thé dong, ha nhiing cay coc 16n xubng cac ting dat sau, nho dé
lam tang kha nang chiu tai trong Ién cho méng. Méng coc dd dugc sir dung tir rat sém,
khoang 1200 nam trugc. Ngay nay, cung voi su tién bo vé khoa hoc ki thuat ndi
chung, méng coc ngay cang dwogc cai tién va hoan thién, da dang vé chang loai ciing nhu
phuong phap thi cong nhu: coc dong, coc ép, coc khoan nhéi v.v... nén co thé st dung
lam méng cho cé4c cdng trinh c6 diéu kién dia chat phic tap ma cac loai méng ndng
khong dap tng dugc tham chi con duoc sir dung & cac cong trinh trén sdng, trén bién vv
[1]

3. Phwong phap tinh toan wng suat bién dang cho cong trinh

Sau khi phén tich vu nhuoc diém cua timg phuong phap thuong duogc sir dung dé tl'nh
toan ing suit va bién dang cho cong trinh nhu: phuong phap giai tich, phuong phap 5O
(cu thé 1a phuong phap phan tir hiru han), phuong phap thuc nghiém nhan thiy phuong
phap PTHH giai duoc cac bai toan cd bién phuc tap, phan anh sat thuc hon véi thuc té
lam viéc cua két cau va cho két qua co do chinh xac cao. V6i phuong phap nay co thé
nghién ciru duoc bai toan két cau ciing 1am viéc véi nén cé nhiéu 16p xen kep c6 tinh chat
co 1y khac nhau, chiu tai trong va c6 diéu kién bién bat ky.

Trong phgm vi bai b&o nay tac gid si dung phiwong phdp PTHH dé gidi bai todn dap
BTTL lam viéc dong thoi véi nén va coc.

4. Phan tich wng suit va bién dang caa két cau dap bé tong trong luc trén mong
coc bang phwong phap PTHH [2].

a) Ham chuyén vi va ma trgn ham dang ciia phan ti véi bai toan khéng gian

U(X,Y,2) =a,p,(X,Y,2) +a,p,(X,Y, Z)

m 1)
o AP (X, Y, 2) = Do (X, Y, 2)
i=1
trong do:
¢i(x,y,z) - ham chtra toa d6 X, y, z ciia diém M bat ky trong phan tir;
a - 12 hé s hang cua da thic;
DJ=IPIICT {a), =[N, @
trong do:
[N] = [P].[C]* - ma trdgn ham dang, chtra céc toa do X;, Vi, Zj ... cla cac diém
nGt cua phan tir va cac bién x, y, z 1a toa d6 cua diém bat ky M dang xét.
[P] - ma tran chua cac toa do X, y, z cta diém bat ky dang xét.
[C] - matran toa d6 thu duoc bang céach lan lugt thay cac toa o nut
va chuyén vi nat trong (g vao biéu thirc (2)
{A}, - Vvécto chuyén vi nit phan tir

b) Véc to bién dang va véc to 1ing sudt tai mét diém trong phan ti



Trong ly thuyét dan hoi quan hé giira bién dang va chuyén vi dugc viét dudi dang ma
tran:
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trong d6, [J] la ma tran toan tir dao ham.
Vi vat ligu dan hoi tuyén tinh, dong chat va dang hudng quan hé gitta ung suat va
bien dang duoc vict dudi dang ma tran:
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trong d6, [D] 1a ma tran cac hang sé dan hoi cua vat liéu.

Trén co s& cac biéu thuc (2), (3), (4) va nguyén ly cuc tiéu cua thé ning bién dang toan
phan thiet lap dugc hé phuong trinh co ban cia bai toan nhu sau:

[KHa}={F} (5)
trong do,
[K] - matran ciing cua toan két cau.:
{A} - véc to chuyén vi nit caa toan két cau.
{F} - véc to tai trong n(t cua toan két cau.

Giai hé phuong trinh (5), sau khi xét dén rang budc ciia cac chuyén vi trén bién, tim
dugc véc to chuyén vi nit cia toan két cau {A}. Sau d6 xac dinh dugc, ung suat cua
diém bat ky trong két cau.

5. Tinh toan @ng suat bién dang cia dap Pa Han-Ha Tinh [3]

Trong bao c&o nay tac gia sir dung phan mém SAP 2000 v12 dé tinh toan tng suat bién
dang cho dép tran B4 Han- Ha Tinh (hinh. 1, 2) vdi m6 hinh bai toan khéng gian cé xét



dén sy 1am viéc dong thoi caa hé dap-coc-nén (hinh. 3, 4) duéi tac dung cua cac tai trong
tac dung vao dap, trong do:
+ Coc dugc mo ta bang cac phan tir Frame.
+ Pap va nén dugc md ta bang cac phan tu Solid.
Két qua tinh toan gém:

+ Luc doc, lec cat, md men udn trong coc.
+ Ung suat trong dap, nén va chuyén vi cua toan két cau.
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Hinh 1: Mdt cat doc ddp tran Pa Han-Ha Tinh

MAT BANG TONG THE TRAN DA HAN
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Hinh 2: Mdt bang ddp tran Ba Han-Ha Tinh



Hinh 3: M6 hinh tinh toan ddp tran Pa Han Hinh 4:
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Hinh 5: Phé ing sudt S11 (T/m?)
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Hinh 6: Phé iing sudt S22 (T/m?)

Hé thong coc nam trong nén

6. Mot s6 két qua tinh
toan ng suit bién dang cho
dap P4 Han-Ha Tinh

Cac hinh tir 5 dén 7 biéu
dién két qua tinh wng suit cho
dap va nén. Céc hinh tir 8 dén
10 biéu dién két qua tinh noi
lyc trong coc. Hinh 11 biéu
dién chuyén vi caa hé két cau
cho truong hop MNDBT.

7. Két luan

Viéc tinh toan duogc thuc hién
vai md hinh khong gian, cé
Xét t6i su lam viéc dong thoi
cia hé dap-nén-coc. Do vay
phan anh dwoc sat thyc hon
su lam viéc thuc té cua dap.
Két qua tinh toan noi luc va
tng suat-bién dang cho ta
thdy véi s6 luong va vi tri coc
da bd tri noi luc ¢ trong céc
coc van con nhé hon cudng
d6 chiu hrc cua bé tong va cot
thép trong coc tng voi cac
treong hop tinh toan ¢ trén.

Ung suit tinh toadn tai céc



mat tran van nam trong gioi
han cho phép cuong d6 chiu
luc cua bé tdng xay dung tran.
Do vay chi can dat thép cau
tao cho tran dé dam bao an
toan chung. Pic biét ung suat
tai mat day cua tran va néi luc
tai dau coc tiép xdc véi day
tran ciing dam bao diéu kién
lien két gitra coc va cong trinh
tran. Qua doé khong xay ra
truot cat qua cac phan lién két
gitra dau coc va tran, dam bao
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an toan cho cong trinh.

Hinh 8: Biéu do luc doc trong hé coc (T)  Hinh 9: Biéu do luc cdt theo phuong dong
}[ 1 chay (2-2) trong hé coc (T)
I

Pt Obj: 7284
Pt Elrm: 7284
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Hinh 10: Biéu d6 md men uén trong
hé coc  quanh truc 3 (T.m)

Hinh 11: Chuyén v; tai diém dinh try pin
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Abstract

Structural concrete gravity dam was built popularly in many reservoirs. Generally, the
concrete gravity dam was placed on good rock, but in some cases, the bedrock is
relatively deep, above it is the weak soil layers or alternant weak soil layers. In order to
ensure the safety of dam and foundation, the solution which was thought was using piles
to transmit the loads acting on dam to bedrock or into the deep foundation. The contents
of this report refers to a stress-strain analysis of structural concrete gravity dam on pile
foundation and an application for the spillway of Dahan project in Ha tinh .



