VE TIEU CHUAN THIET KE PAP BE TONG PAM LAN
CUA VIET NAM QUA THUC TE PAP PINH BINH

GS.TS. PHAM NGQC QUY
P. Hiéu truong - Truong DHTL

Tém tit: Ddp bé tong dam lan di va dang dwoc xdy dung ngdy cang nhiéu & Viét nam. Thong
qua tong két, danh gid nhitng vin dé thudc vé thiét ké dap Pinh Binh, bdi bdo néu ré nhitng tiéu
chudn dwoc van dung o thiét ké ddp Dinh Binh, phan tich nhitng han ché bat cdp khi chwa co tiéu
chudn thiét dap bé tong dam lan & Viét nam. Tir d6 c6 kién nghi xdc thyc nham huwong toi sy chuan
héa trong khdo sdt, thiét ké va thi cong ddp bé tong dam lan & Viét nam

Pap bé tong dam lin (RCC) dugc thi cong
theo cong nghé dam lan, 1 tién bo trong xay
dung dap. Pay 1a loai dap méi dugce ing dung &
Viét Nam, nén c6 nhiéu van dé chua duoc tiéu
chuén hoa, vi thé xuit hién mot sb bat cap.

I. VAI NET VE PAP BE TONG PAM LAN

Dap vat liéu dia phuong, dap bé tong da ra
doi tir 1au. Pap dét c6 tir nhirg nam 2500-4700
trudc cong nguyén. Dap bé tong trong luc co
cach day nhiéu thé ky. Pap dat duogc thi cong
dwa trén cong nghé dam nén. Pap bé tong duoc
thuc hién dya trén cong ngh¢ ché tao bé tong
twoi va thi cong dam bé tong bang dam lan.
Giira thé ky 20, cac nha khoa hoc va cong nghé
datra van dé c6 cach nao phéi hop thé manh, vu
diém cua ca loai dap nay. T y tuong do, cac
nha khoa hoc, cong nghé da dé xuit ra bé tong
dam lan.

Dap bé tong dam lan 1a mot hon hop gom cbt
ligu (d4, cat, so1), xi mang, va cac phu gia voi
mot d6 4m phu hop cho phép van chuyén, dé,
san nhu ddi voi dat, da va duge dam chit bang
dam lan.

Pap bé tong dam lan dau tién trén thé gisi
dugc xay dyng nam 1961.

Pap bé tong dam lin dén voi nudc Nhat tir
nhitng nim dau 70 cta thé ky 20 va dén nam
2006 trong tong sd 352 dap bé tong dam lan cao
hon 15m thi nuéc Nhat da chiém 13%.Hinh 1 1a
dap bé tong dam lin Miyagase - Nhat ban cao
156m

Nam 1986 Trung Qudc c6 dap bé tong dam
lan dau tién. Pén nay di hon 100 dap duoc xay
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dung (chiém 29% tong s6 cua thé gi6i). Trung
Quéc xdy dung dap vom bé tong dam lan dau
tién vao nam 1993 (dap Phd Pinh) va di xay
dung gan chuc dap vom bé tong dam lin véi
chidu cao tir 50m dén 130m. Pap vom bé tong
dam lan da xay dung cao nhat thé gidi (dap Sa
Thai) cao 132m va dap bé tong dam lin dang
xdy dung cao nhat thé gi6i (dap Long Than) cao
192m ¢ giai doan 1 va cao 216,2m & giai doan 2
cling déu nam trén 1anh thd Trung Qudc

My, Brazil, Tay Ban Nha ... da xay dung dap
bé tong dam lan tir cach ddy hang chuc nam.

Niam 1995 céc co quan tu van thiét ké nudc
ta da dat ra viéc thiét ké dap bé tong dam lan
nhu mot phuong 4n dé so sanh lya chon. Nim
1997 bit dau thiét ké mot s6 dap bé tong dam
lan. Nam 2003 : thyc hién xay dung hai dap
(Plejkrong, A Vuong)

—e
Hinh 1: Dap Miyagase



Hinh 2: Thuy dién Pleikrong trng dung cong

nghé RCC

Cac dap duoc trién khai xay dung tiép theo
la: Nam 2004: 4 dap: Ban V&, Sé san 4, Pong
Nai 3, Pong Nai 4

Nam 2005: 3 dap trong d6 co6 dap Dinh Binh,
dap Son la

Niam 2006 dén nay da khoi cong va chuan bi
khoi cong nhidu dap RCC khac.

Tuy dap RCC ung dung ¢ Viét Nam mudn
nhung c6 toc d6 phat trién kha nhanh. Tinh dén
nam 2006 Viét Nam 1a mot trong s6 46 nude cd
dap RCC. Hién Viét Nam c6 17 dap c6 Hq >
60m thi c6 to1 10 dap RCC. Sap t6i chung ta
tiép tuc thlet ké va xay dung nhiéu dap RCC.
Xét vé s6 luong dap bé tong dam lan co chiéu
cao trén 100m thi Viét Nam ding thr hai trén
thé gidi.

Dap bé tong dam lin c6 nhitng thé manh va
thudn 1gi, nhung cling c6 nhiing han ché va kho
khan nhat dinh

1. Thé manh va thuan loi:

Thi cong nhanh (gidm dugc dugc tur 1/2 -
1/3). Gia thanh thap (thdp hon tir 25% - 40%
dap bé tong thuong). Giam gia cac két cu phu
tro so voi dap vat liéu dia phuong. Gidm chi phi
cho bien phép thi cong. Tinh chiu nén cao hon.
Mat cat dap lon hon dap bé tong thuong, nén
ing sudt nén nho, yéu cau vé nén khong cao
bang & dap bé tong thuong. Lugng xi mang,
luong nudc dung it. Khong ché nhiét do phirc
tap hon, vi ding nhiéu phu gia thay xi ming.
Cac nude di lam trude, giau kinh nghiém, sin
sang chia sé voi chung ta (nhat 1a Trung Qudc).
Mot sb dap da duoc xay dung, cho dén gio chua
gip rui ro, su ¢d 16n. Cong nghé thiét ké va
cong nghé thi cong da dugc thira hudng tu

nhiing thanh tgyu chung cta nhan loai. Tiéu
chuin, quy trinh cia cac nudc kha phong phi.
Ké thira cong nghé thi cong dap dat ddm nén
béang co gidi di dugc ap dung nhidu & Viét Nam

2. Khé khin va han ché:

Tinh thim nudc cua dap RCC cao hon dap
thuong, thiét bi chéng thim phuc tap hon. Quy
trinh, tiéu chuin con chwa c6 (tiéu chudn chung
thiét ké dap RCC, ciing nhu tiéu chuin riéng:
tieu chudn thoat nudc nén, tiéu chuin thoat
nude than dap, tidu chuin quan tric, tiéu chuin
tinh toan nhiét va ung suét nhiét , tiéu chuin
phan tich tmg sudt bién dang trong dap RCC
v.v...). Yéu céu xtr 1y nén vGi dap RCC cao hon
khi gap nén yéu. Kha nang chiu keo kém, Yéu
cdu cao trong Xu ly. tiép xtic giita cac 16p bé
tong, gitta dap v4i nén. Cong nghé thi cong co
khac so v&i dap bé tong thuong, nhat 1a khau
dam. Viét Nam bat tay vao thiét ké va thi cong
dap RCC, khi ma dap bé tong thuong ciing chua
dugc xay dung. Day vua la tht thach, nhung
cling tao ra co hoi.

II. VE TIEU CHUAN THIET KE PAP PINH
BINH

Ho Pinh Binh ¢6 nhiém vu: Chéng 1o tién
man, giam 1 chinh vuy; twdi 15.515ha trude mat,
sau tang lén dén 34.000ha; cép nudc sinh hoat
va cong nghiép; cii tao moi truong; nudi trong
thity san; chéng can kiét dong chay; phat dién
v6i N = 6.600kw. Cac dic trung co ban ciia hd
chtra nudc: MNC = +65m; MNDBT =+91,93m;
MNDGC = +93,27m; Dung tich htru ich Wy, =
209,93.10°m% Dung tich chét W, =
16,28.10°m*; Dung tich hd @mg v6i MNDBT la
W =226,21.10°m®

Hinh3. Bdp RCC Binh Binh dang dwoc thi
cong
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Quy mé cbng trinh:

* Pdp ngin song: - Pap RCC; Chiéu dai
dinh dap 571m; Chiéu rong dinh dap 9m; Chiéu
cao dap lon nhat Hy = 52,3m; Cao trinh dinh
dap: +95,3m

* Tran xd lii: gOm tran xa mat va tran xa sau

a. Tran xa mat: Dap tran mat cat thuc dung
Ophixérop; Cao trinh ngudng tran: + 80,93m;
Tran c6 van cung, 6 cira, mdi ctra ¢c6 B x h = 14
x 11(m); Péng md bang xi lanh thuy lwc, tiéu
ning phong xa; Luu luong xa mat thiét ké
4.637m%/s; kiém tra 5.530m°/s

b. Cira xa ddy: C6 6 cura xa ddy, van cung bd
tri & ha luu, dong md béng xi lanh Thuy luc;
MGdi cira ¢6 B x h =6 x 5 (m); luu lugng xa thiét
ké 2700m3/s, kiém tra 2766m%/s : Cao trinh
ngudng tran: +58,0m; ti€u nang day

* Cong ldy nwéc: c6 2 cong. Cong bo tréi:
céng tron c6 ap, van ha luu, d = 2,8m; Q =
38,1m%s. Cong b phai: Cong tron d = 1,0m;
van con ha luu; Q = 1,7m%s.

* Nha mdy thiy dign: Kiéu sau dap; Ny =
6.600kW, 2 t6 méay

Lién quan dén tiéu chuan thiét ké dap bé tong
dam lin, ngoai nhitng tiéu chuan chung, con ¢b
tiéu chuan dic thu riéng. Nhing tiéu chuan nay
& mdi nudc co nhing sic thai riéng.

* Tiéu chudn ciia My:

a. Tiéu chudn thiét ké cia Cuc céng trinh
quan doi My (USA CE)

- Tiéu chuan thiét ké EM 1110 -2-2200: thiét
ké dap bé tong trong luc (Gravily Dam Design),
xuét ban 1995.

- Tiéu chuan thiét ké EM 1110 -2-2006: thiét
ké dap bé tong dam lin (Roller compacted
concrete), xuat ban 1995.

- Tiéu chuan thiét ké&: EM 1110-2-12: Cac
diéu khoan thiét ké dong dat cho dap RCC.

- Tiéu chuan thiét ké ETL 1110-2-343: Thiét
ké két cau cho dap bé tong dam lan.

b. Tiéu chudn ciia Uy ban ndng lirong lién bang

FERC trong d6 c6 chuong 3: Huéng dan k¥
thuat danh gid sy an toan cua cac cong trinh
thuy dién.

c. Tiéu chudn ciia Vién bé téng (ACI)

ACI - 2007 - 5R - 99: Tiéu chuan bé tong
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dam lan khéi, xuat ban ndm 1999

* Tiéu chudn ciia Nga (Lién X cii)

CHull II - 7- 81: Tiéu chuén thiét ké trong
ving c6 dong dat.

CHull 2.02.02.85: Tiéu chuan nén cic cong
trinh thuy cong.

CHull 2.06.06.85: Tiéu chuén thiét ké dap bé
téng va bé tong cot thép.

CHull 2.06.01.86: Cac quy dinh cha yéu vé
thiét ké.

* Tiéu chudn ciia Trung Quéc:

- Quy pham thiét ké dap bé tong trong luc.

- Quy pham thiét ké dap vom bé tong (SL
282 - 2003)

- Quy pham thiét ké dap bé tong dam lan SL
314- 2004

Nhiing tiéu chuan nudc ngoai trén & mirc do
khac nhau di duoc van dung vao thiét ké dap bé
tong dam lan.

Nghién ctru hd so va qua trinh thiét ké thay:

1. Thiét ké ddp bé tong dim lin Pinh Binh
dd dp dung nhiing tiéu chudn chung vé khdao
sdt, thiét ké cong trinh thuy loi.

* Cong tac khao sat dia hinh da thuc hién
theo quy dinh vé thanh phan va khdi luong
trong 14TCN 116-1999 nay thay bang 14TCN
186-2-2006.

* Viéc khao sat dia chat (thanh phan, noi
dung, khéi lugng) da thuc hién theo 14TCN115-
2000 (méi la 14TCN195-2006), quy trinh khoan
may QT-TL-1-71; Quy trinh khoan tay QT-TL-
B-7-77; Quy trinh x4c dinh do tham nudc cua da
bang phwong phap thi nghiém ép nudc (14TCN-
83-91)

* Nhiing chi tiéu chung, quy dinh chung da
tudn theo quy dinh chung cua thiét ké cong trinh
thay lgi TCXDVN285-2002

* Tinh todn thuly van tuan theo QPTL C6-77.
Tinh toan cac ddc trung thuy van thiét ké.

* Céc tinh toan thuy luc, nén, tai trong da
theo quy pham tuong tng:

- QPTL C-1-78 Quy pham tai trong va luc
tac dung 1én cong trinh thuy loi

- TCVN 2737-95: Tai trong va cac tac dong
- Tiéu chuén thiét ké

- 14TCN 81-90: QP tinh toan thuy luc cong



trinh x4 kiéu ho va xo6i long dan bang da do
dong phun.

- 22TCN 22-95: Quy pham tai trong va luc
tac dung.

- QPTL C-1-75: Quy pham tinh toan thuy luc
cdng dudi sau.

- QPTL C8-76: Quy pham tinh toan thuy luc
dap tran.

- TCVN 4253-86: Nén cac cong trinh thily
cong - Tiéu chuan thiét ké.

2. Ap dung tiéu chudn thiét ké ciia ddp bé
tong trong lyc:

- 14TCN 56-88 thiét ké dap bé tong va bé
tong cdt thép - Tiéu chuan thiét ké.

- TCN 4116-85 Két c4u bé tong va bé tong
cbt thép thity cong - Tiéu chuan thiét ké.

- HPTL.3.3.77 huéng dan thiét ké duong
ham thay loi.

- 22TCN- 272-2001 Quy trinh thiét ké giao
théng.

3. Vin dung quy pham vé dip bé tong dim
lin ciia nwde ngodi. Do 13 tiéu chuan cia My,
tiéu chuan va kinh nghiém cta Trung Qudc va
nhitng dap bé tong dam lin bit dau thiét ké o
Viét Nam.

IV. TIEU CHUAN THIET KE PAP BE
TONG PAM LAN CUA VIET NAM

Ttr nghién ctru hd so va qua trinh thiét ké dap
Dinh Binh ciing nhu mét sé dap khéc thay:

1. Chura c6 tiéu chudn chung vé thiét ké dap
bé tong dam lan.

Thyc té nay dan dén chung ta muon hodc iy
theo tiéu chuan nudc ngoéi Diéu nay c6 thé hiéu
do ching ta méi “0 at” bat tay vao thiét ké xay
dung dap bé tong dam lin. Thuc té phat trién
khong thé doi tiéu chuan ra doi. Nhung rd rang
thuc té nay dan dén mot diéu dé nhén thiy 1a tinh
chua théng nhat vé co s6 phap 1y, vé k¥ thuat.

O mot sd cong trinh 16n, quan  trong thi
ching ta c6 tiéu chuan riéng cho mdi cong trinh.
Nhung & cong trinh vira (Hg<75m) thi chwa can
t61 mot tiéu chuan riéng cho mdi cong trinh, thi
can c6 mot tiéu chuan chung diéu chinh noi
dung, khdi lwong, phuong phap, mic do chinh
x4c 1a can thiét.

2. Nhitng tiéu chuin chuyén dé ciing chwa
c6 dé diéu chinh tirng néi dung kj thudt dic
thii ciia ddp bé tong dam lan.

Nhitng tiéu chuan riéng hodc mot sé khoan
riéng danh cho khao sat, thiét ké dap bé tong
dam lan ¢ trong cac tiéu chuan chuyén dé dung
chung cho thiét ké cong trinh thity loi, bao gom:

- Khéo sat dia chat (nén, vai, vat liéu xay dung)

- Cap phéi vat li¢u va phu gia.

- Pong dat (tuy theo quy mé dap dé co quy
dinh danh gia d6 nguy hiém cua dong dat mot
cach hop 1y)

- Ung suét nhiét va phan ving nhiét do.

- Phén tich Gng sudt dong (truong hop,
phuong phap, chuan danh gia..)

- Xu ly nén va vai dap, lién két gitta dap voi
nén, gitta cac 16p.

- Phén khoang.

- Phéi hop giita dap bé tong dam lin va bé
tong thuong.

- Chdng tham trong than dap.

- Thoat nudc nén va than dap.

- Quan tric (phan dic thu) va nghién ciu
thuc té.

V.KET LUAN

Dung dap bé tong ¢am lan cho dap Pinh Binh
la ding dan. Dap khong cao, khong can cé tidu
chuén thiét ké riéng 1a chap nhan dugc. Ap dung
cac tiéu chuan khao sat, thiét ké chung hién hanh
vé cong trinh thuy loi, vé dap bé tong cho dap
Dinh Binh 1 hop 1y. Van dung nhiing tiéu chuén
nudc ngoai va tidu chuan nudc ngoai da duoc
Viét Nam héa qua tiéu chudn thiét ké mot cong
trinh cu thé 1a cach thic giai quyét phi hop voi
thuc té chua ¢ tiéu chuan riéng. Nhung diéu nay
cling boc 16 nhitng bat cap, thiéu tinh théng nhét,
thiéu co so phap 1y va chimg muc nao d6 ciing
thé hién chua “chuan hoa"

Tu thue t& doi hoi, yéu cAu chat lugng va
quan 1y chat lugng, ching ta can sém dugc trién
khai: Xay dyng tiéu chuan chung vé thiét ké dap
bé tong dam lin; Xuc tién nghién ctru nhiing
van dé ky thuat dac thu vira dam bao thuc hién
cong nghé¢, vira 1am cén ctr khoa hoc xdy dung
nhing tiéu chuan chuyén dé.
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2. Quy pham thiét ké dap bé tong ddm lan SL 314-2004 cua Bo thuy loi TQ.
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4. Hoi thao k¥ thuat sir dung bé tong dam lan trong xay dung - Hi¢p hoi TVXDVN, Héi dap 16n
Viét Nam - 12/2005.

5. Du thao: Huéng dan sir dung ticéu chuan thiét ké thi nghi¢m, nghiém thu dap RCC - EVN-
4/2007.

6. Tuyén tap hoi nghi cong nghé bé tong dam lin trong thi cong dap thuy dién cia Viét Nam —
EVVN- 2007.

7. Tiéu chuan xay dyng Viét Nam TCXDVN 285-2002.

8. Roleer Compacted concsete - RCC dam - Pais 1997.

9. TCVN 14 TCN 56 - 68. Thiét ké dap bé tong va bé tong cdt thép.

10. Thiét ké KT-BVTC dap RCC Pinh Binh - Céng ty TVXDTLVN.

Summary
ABOUT DESIGN STANDARDS FOR RCC DAMS
IN VIET NAM THROUGH THE PRACTICE OF DINH BINH DAM

By Prof. Dr. Pham Ngoc Quy —Vice Rector of WRU

Roller compacted concrete dams (RCC dams) are being built more and more in Vietnam. Based
on the summarization and evaluation of issues related to the design of Dinh Binh RCC dam, this
article points out standards used for designing Dinh Binh dam and analyses limitations and
difficulties if we have no standard for design RCC dams. The author recommends setting up the
standards in survey, design and construction for RCC dams in Viet Nam.

Nguoi phan bién: PGS.TS. Pham Van Quéc
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