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Du dn dwong gom doc Quéc 16 5 phai tuyén tir nga tw Ghé di nga tw Lai Cach (Km40+240-
Km43+870) cac doan con lai va Khu do thi thwong mai Lai Cach den hét cong ty giay Cam Binh
bén trai tuyen (Km44+205-Km44+795)
THIET KE XU LY NEN DUGNG DAT YEU
CONG TY CPXD VA DT CONG HOA XA HQI CHU NGHIA VIET NAM
NHAT THINH PHAT Doc lap - Tu do - Hanh phic

Ha Noi, ngay....... thang ....nam 2025

DU AN PUONG GOM DQC QUOC LO 5 PHAI TUYEN TU NGA TU GHE PI

NGA TU LAI CACH (KM40+240-KM43+870) CAC POAN CON LAI VA TU KHU PO THI
THUONG MAI LAI CACH PEN HET CONG TY GIAY CAM BINH

BEN TRAI TUYEN (KM44+205 — KM44+795)

PIA PIEM: TINH HAI PHONG
BUOC: THIET KE BAN VE THI CONG
THUYET MINH XU LY NEN DPUONG DAT YEU

CHUONG | : MO PAU
1.1. Gi6i thiéu chung

Trong nhitng nim gan ddy, mang ludi giao thong van tai Hai Duong (cii) nay la
thanh ph6 Hai Phong d3 timg budc dugc cai thién va hoan chinh chit lugng cao mang lai
bd mat moi phuc vu dic luc cho nhu cau vén tai va lién thong céac tinh, thanh phé lan can
Hung Yén, Quang Ninh va Ha Noi, dién hinh cac truc dudng qudc 16 nhu QLS5, QLI1S,
duong cao tbc Ha Noi - Hai Phong va cac Qudc Lo QL37, QL38, QL10. Thanh phd hai
Phong con thudc ving kinh té trong diém Bac Bo cung véi tinh Hung Yén (cii 1a Ha Nam
va Hung yén), day 1a ving dau tau ciia ca nudc vé phat trién kinh té, dong vai tro to 16n
dbi véi su nghiép cong nghiép hoa, hién dai hoa dat nudc va gop phan nang cao vi thé cua
Viét Nam trén truong qudc té. Ngoai ra, theo quy hoach Ving Thu d6 Ha Noi, thanh ph
Hai Phong dugc xac dinh 1a Ving ddi trong phia Pong, c6 nhiéu tiém ning phat trién
trong thoi gian téi, da diéu kién lam chirc nang phat trién cong nghiép - dich vy, tai chinh
va chia sé cac chirc ning tao dong luc trong phat trién chung ctia Vang Thu db.

La tuyén giao théng huyét mach, qudc 16 5 tir Ha No6i dén thanh phé Hai Phong co
chiéu dai hon 102 km. Qudc 16 5 c6 nhiéu xe tai, xe 6 t6 dau kéo di qua, luu luong
phuong tién khoang 90.000 luot xe quy d6i ngay/dém, vuot 4-5 1an thiét ké. Doc hai bén
tuyén c6 nhiéu khu, cum cong nghiép, khu dan cu dong duc. Pay ciing 1a tuyén qudc 16
xay ra nhiéu tai nan giao thong nhat trong cac tuyén qudc 16 qua tinh. Theo Ban An toan
giao thong tinh Hai Duong cii, 3 thang dau nim 2025, trén dia ban tinh xay ra 131 vu tai
nan va va cham giao thong (giam 84 vu); 1am chét 60 ngudi (ting 6 nguoi), 1am 92 nguoi
bi thuong (gidam 87 ngudi so voi cung ky nam 2024). Tuy tai nan giao thong giam 2 tiéu
chi s6 vy, s6 nguoi bi thuong nhung ting vé sb ngudi chét cho thiy tinh hinh trat ty an
toan giao thong con din bién rat phirc tap. Tai nan giao thong trén tuyén qubc 16 chiém
to1 46%.
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Du dn dwong gom doc Quéc 16 5 phai tuyén tir nga tw Ghé di nga tw Lai Cach (Km40+240-
Km43+870) cac doan con lai va Khu do thi thwong mai Lai Cach den hét cong ty giay Cam Binh
bén trai tuyen (Km44+205-Km44+795)
THIET KE XU LY NEN BUGNG DAT YEU

Hién nay, hé thong dudng gom qudc 16 5 chua duoc dau tu hoan chinh, chu yéu 1a
cac phan doan roi rac, dau tu theo cac du an khu cong nghiép, khu dan cu thuong mai
dich vu. So véi céc dia phuong co quéc 16 5 di qua, h¢ théng duong gom & huyén Cam
Giang da duoc dau tu mot sd doan, tuy nhién cac doan thiéu su két ndi v6i nhau, bi ngan
cach béi cac khu dan cu, khu céng nghiép, do thi thiéu va yéu nhit.

Dy 4an: Puong gom doc qubc 16 5 phai tuyén tir ngd tu Ghé di ngd tu Lai Céach
(Km40+240 — km43+870) cac doan con lai va tir khu do thi thuong mai Lai Cach dén hét
cong ty gidy Cam Binh bén trai tuyén (Km44+205 — Km44+795) da dwgc HDND tinh Hai
Duong quyét dinh chu truong dau tu tai Nghi quyét s6 75/NQ-HDND ngay 18/10/2024 va
dugc UBND tinh Hai Duong phé duyét du an tai Quyét dinh sé 1224/QP-UBND ngay
23/04/2025. Dy an duoc trién khai 13 hét stc can thiét nham timg budc han ché thiét hai,
kiém ché tai nan giao thong gép phan phat trién kinh té - x3 hoi cta dia phuong.

1.2. Pham vi nghién ciru

Poan 1 : DPiém dau giao v6i duong huyén 195B (khu vuc nat giao Ngi tu Ghg,
Km40+240.00/QL5). Piém cudi ndi v6i duong gom qua khu cong nghiép Tan
Trudng, Km40+705.00/QL5. Chiéu dai L=465.00m

Doan 2 :  Diém dau giao ndi tir duong gom Tan Truong (twong Gmg ly trinh QL5
Km41+828.92). Piém cudi ndi v6i dudng gom khu cong nghiép Tan Trudng
(trong tng 1y trinh QL5 Km42+023.92). Chiéu dai L=180m

Poan 3 :  Diém dau giao ndi tir duong gom Tan Truong (twong Gmg ly trinh QL5
Km42+139.12). Piém cubi két ndi duong gom qua Kho bac huyén cdm Giang
(trong tng Km43+179.11/QL5). Chiéu dai L=1039.95m

Poan 4 : Piém dau giao voi dudong phd Nguyén Danh Nho (Pudng nhanh ndi thi TT
Lai Cach) va dudng gom hién c6 qua Kho bac huyén cim Giang (twong tng
Iy trinh QL5 Km43+531.93). Piém cudi khu vuc nit giao TT. Lai Cach
(Km43+836.53). Chiéu dai L=312.72m

Poan 5 : Dudng gom bén trai tir Khu d6 thi thuong mai Lai Cach dén hét Cong ty Giay
cAm Binh bén trai tuyén (Km44+190.44 - Km44+795.00/QL5). Chiéu dai
L=604.56m.

Téng : Tong chiéu dai tuyén khoang 2,6km.

chiéu dai
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Du dn dwong gom doc Quéc 16 5 phai tuyén tir nga tw Ghé di nga tw Lai Cach (Km40+240-
Km43+870) cac doan con lai va Khu do thi thwong mai Lai Cach den hét cong ty giay Cam Binh
bén trai tuyen (Km44+205-Km44+795)
THIET KE XU LY NEN DUGNG DAT YEU

1.3. T6 chirc thue hién du 4n:

1.3.1. Cép quyét dinh dau tu: UBND tinh Hai Duomg

1.3.2. Chu dau tu: Ban QLDA dau tu xay dung tinh Hai Duong

1.3.3. Tu van thiét ké: Cong ty CP xay dung va dau tu Nhat Thinh Phat.

1.4. Cac can ctr phap ly

- Luat Dau tu cong s 58/2024/QH15 ngay 29/11/2024 ctia Qudc hoi nude Cong hoa xi
hdi chu nghia Viét Nam;

- Luat Xay dung sb 50/2014/QH13 ngay 18/6/2014 ctua Qubc hoi nude Cong hoa Xa
héi Chu nghia Viét Nam; Luat sb 62/2020/QH14 ngay 17/6/2020 cua Quéc héi nude Cong
hoa Xa hoi Chi nghia Viét Nam vé stra d6i bo sung mot s6 diéu cua Luat Xay dung.

- Luat Pat dai sb 31/2024/QH15 ngay 18/6/2024 cta Qudc hoi nudec Cong hoa Xa hoi
Chu nghia Viét Nam;

- Luat Bao vé méi truong sd 72/2020/QH14 ngay 17/11/2020 ciia Qubc hoi nude Cong
hoa Xa hoi Chu nghia Vi¢t Nam;

- Nghi dinh sé 175/2024/ND-CP ngay 30/12/2024 ctia Chinh phu vé Quy dinh chi tiét
mot s6 noi dung vé Quan 1y du an dau tu xdy dung cong trinh;

- Nghi dinh s6 10/2021/ND-CP ngay 09/02/2021 cta Chinh phu vé quéan 1y chi phi dau
tu xay dung;

- Nghi dinh s6 06/2021/ND-CP ngay 26/01/2021 ctua Chinh phii vé quy dinh chi tiét
mot s6 noi dung vé quan 1y chit luong, thi cong x4y dung va bao tri cong trinh xay dung;

- Quyét dinh s6 1639/QD-TTg ctia Thu tuéng Chinh phu: Phé duyét Quy hoach tinh
Hai Duong thdi ky 2021 - 2030, tim nhin dén nim 2050;

- Quyét dinh s6 16/2022/QD-UBND ngay 21/10/2022 cia UBND tinh Hai Duong Ban
hanh Quy dinh mét s ndi dung vé quan 1y du an dau tu xay dung; quan 1y chét luong cong
trinh; quan 1y chi phi dau tu xay dung va quan ly trat ty xdy dung trén dia ban tinh Hai
Duong;

- Nghi quyét sé 47/NQ-HPND ngay 12/7/2024 cua Hoi dong nhan dan tinh vé diéu
chinh, phian b6 ké hoach dau tu cong vén ngan siach dia phuong
5 nam 2021-2025 va nam 2024 lan 5 (ngudn ngan sach tinh);

- Thong bao s6 185/TB-UBND ngay 19/7/2024 cia UBND tinh Hai Duong thong bao
ké hoach dau tu cong vn ngan sach dja phuong 5 nam 2021 - 2025 (ngudn ngan sach tinh);

- Quyét dinh s6 315/QD-UBND ngay 25/01/2022 ciia UBND tinh Hai Duong vé viéc
phé duyét Diéu chinh Quy hoach xiy dung ving huyén Cam Giang, tinh Hai Duong dén
nam 2030, tim nhin dén nim 2050;
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Du dn dwong gom doc Quéc 16 5 phai tuyén tir nga tw Ghé di nga tw Lai Cach (Km40+240-
Km43+870) cac doan con lai va Khu do thi thwong mai Lai Cach den hét cong ty giay Cam Binh
bén trai tuyen (Km44+205-Km44+795)

THIET KE XU LY NEN DUGNG DAT YEU

- Quyét dinh s6 1895/QD-UBND ngay 29/7/2024 ctia UBND tinh Hai Duong vé viéc
phé duyét diéu chinh Quy hoach str dung dat dén nam 2030 ctia huyén Cam Giang;

- Quyét dinh s6 439/QD-UBDN ngay 25/02/2025 ctia UBND tinh Hai Duong vé viéc
phé duyét ké hoach sir dung dat nam 2025 cua huyén Cam Giang;

- Cac Quyét dinh cia Uy ban nhin dan tinh Hai Duong: s6 1238/QD-UBND ngay
28/6/2023 vé viéc phé quyét cac diém dau ndi vao Qudc 16 qua dia ban tinh Hai Duong; s6
2311/QP-UBND ngay 10/9/2015 phé duyét quy hoach cac diém diu ndi voi cac qudc 10
qua dia ban tinh Hai Duong

- Vin ban s6 3403/TCDBVN-ATGT ngay 02/7/2015 ctia Tong cuc dudng bo Viét Nam
(nay 1a Cuc Puong bd Viét Nam) vé viée thoa thuan quy hoach cac diém dau ndi vao Quéc
10 qua dia phan tinh Hai Duong;

- Vin ban sb 5154/CDBVN-QLBTDB ngay 31/7/2024 ciia Cuc Puong bd Viét Nam vé
viéc tham gia ¥ kién dbi voi dé nghi dau tu xdy dung dudng gom (dudng bén) doc tuyén
QL.5 doan quan tinh Hai Duong;

- Nghi quyét s6 202/2025/QH15 ngay 12/6/2025 ctua Qudc hoi vé viée sip xép don vi
hanh chinh cép tinh;

- Nghi quyét s6 1669/NQQ-UBTVQHI15 ngay 16/6/2025 ctia Qudc hoi vé viée sip xép
cac don vi hanh chinh cip x4 cta thanh ph Hai Phong nam 2025;

- Quyét dinh sb 2777/QD-BQLDA ngay 19/11/2024 cua Ban QLDA DTXD tinh Hai
Duong vé viée phé duyét nhi€ém vu khao sat, thiét ké xay dung; du todn mdt sb chi phi giai
doan 1ap béo céo nghién ciru kha thi dy an Pudng gom doc qudc 16 5 phai tuyén tir nga tu
Ghé di nga tu Lai Cach (Km40+240 — km43+870) cac doan con lai va tir khu do thi thuong
mai Lai Cach dén hét cong ty gidy CaAm Binh bén trai tuyén (Km44+205 — Km44+795).

- Nghi quyét sé6 75/NQ-HDPND ngay 18/10/2024 cua Hoi dong nhan dan tinh Hai
Duong vé viéc quyét dinh chi truong dau tu dy an: Pudong gom doc qudc 16 5 phai tuyén tir
nga tu Ghe di nga tu Lai Cach (Km40+240 — Km43+870) cac doan con lai va tir khu do thi
thwong mai Lai Cach dén hét cong ty gidy Cam Binh bén trai tuyén (Km44+205 —
Km44+795).

- Quyét dinh s6 1224/QD-UBND ngay 23/04/2025 cua UBND tinh Hai Duong vé viée
phé duyét du an: Pudng gom doc qudc 16 5 phai tuyén tir ngd tu Ghé di ngd tu Lai Cach
(Km40+240 — Km43+870) cac doan con lai va tir khu do thi thwong mai Lai Cach dén hét
cong ty gidy Cam Binh bén trai tuyén (Km44+205 — Km44+795).

Hop ddng kinh té s6 264/2025/HD-TV ngay 27/06/2025 giita Ban Quan 1y dy an dau
tw xdy dung tinh Hai Duong (nay 1a Ban Quan ly dy 4n dau tu xdy dung Tay Hai Phong)
v6i Cong ty Co phan xay dung va dau tu Nhit Thinh Phat vé viéc thue hién goi thau sd 02:
Tu van khéo sat, 1ap thiét ké ban vé thi cong va du toan cong trinh thudc dy an: Pudng gom
doc qudc 16 5 phai tuyén tir ngd tu Ghé di nga tu Lai Cach (Km40+240 — Km43+870) cac
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Du dn dwong gom doc Quéc 16 5 phai tuyén tir nga tw Ghé di nga tw Lai Cach (Km40+240-
Km43+870) cac doan con lai va Khu do thi thwong mai Lai Cach dén hét cong ty giay Cam Binh

bén trdi tuyén (Km44+205-Km44+795)
THIET KE XU LY NEN BUONG PAT YEU

doan con lai va tir khu d6 thi thuong mai Lai Cach dén hét cong ty gidy Cam Binh bén trai

tuyén (Km44+205 — Km44+795).

chuan, quy trinh, quy pham x4y dung hién hanh.

1.5. Quy trinh, quy pham ap dung

- Cac vin ban phap quy khac c6 lién quan dén dau tu xay dung co ban va cac quy

TT Tén tiéu chuin Ma hiéu

1 Quy trinh khdo sat duong 6 to TTCS 31: 2020/TCBDBVN

2 Khao sat cho xay dung - Nguyén tic co ban TCVN 4419:1987

3 Cong tac tric dia trong x4y dung cong trinh - Yéu cau TCVN9398:2012
chung

4 T.iéu chuan ky thuat do xur 1y s6 liéu GPS trong trac TCVN 9401:2012
dia cong trinh

5 Quy pham do v€ ‘Abén d6 d‘ig hinh 1:500; 1:1000; 96 TCN 43-90
1:2000; 1:5000 (phan ngoai troi)

6 Dit xay dyng - phén loai TCVN 5747:1993

7 Quy trinh khoan tham do dia chét cong trinh 22TCN 259-2000

g Tiéu fhuén khao sat thiét ké nén duong 0 to dap trén TCCS 41:2022
dat yéu

9 Quy trinh thi nghiém cét canh hién truong 22TCN 355-06

10 Quy trinh thi nghiém xuyén tinh (CPT va CPTU) TCVN 8352:2012

11 Dét xéyAdu'ng - PhlArong pxhép thi nghiém hién truong TCVN9351:2012
thi nghiém xuyén tiéu chuan (SPT)

12 Af) d}ron% méril — Xéc~ dinh mé dun dan hdi chung cua TCVN 8867:2011
két cau bang can do vong Benkelman

13 Pudng 6 to — Yéu cau thiét ké TCVN 4054-2005

14 Pudng 6 t6 cao tdc — Yéu cau thiét ké TCVN5729:2012

15 Pudng d6 thi - Yéu cau thiét ké TCXDVN 104-2007

16 Ao dudong mém - Céc yéu cau va chi dan thiét ké TCCS 38:2020

17 Gia c6 dt yéu bang bac thim TCVN 9355:2012

18 t(}}lia cd nén yéu bang giéng cat — thi cong va nghiém TCVN 11713:2017

u

19 Qui trinh danh gia tac dong moi truong khi lap dy an 22 TCN 242-98

kha thi va thiét ké xay dung cac cong trinh giao thong
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Du dn dwong gom doc Quéc 16 5 phdi tuyén tir ngd tw Ghé di ngd tw Lai Cach (Km40+240-
Km43+870) cdc doan con lai va Khu dé thi thwong mai Lai Céch dén hét cong ty giay Cam Binh
bén trdi tuyén (Km44+205-Km44+795)

THIET KE XU LY NEN DUGNG DAT YEU

TT Tén tiéu chuin Ma hiéu
20 |- Tinh toan c4c dic trung dong chay li 22 TCN 220-95
21 |- Tiéu chuén thiét ké cAu 22TCN 272-05
22 | . Tai trong va tac dong - Tiéu chuén thiét ké TCVN 2737:1995
23 | - Quy trinh thiét ké c4c cong trinh phu tro thi cong cau 22TCN 200-89
24 | . Phan cAp k¥ thuét cuia dudng thuy ndi dia TCVN 5664-2009
25 | - Quy chuén ky thuat Quéc gia vé bao hiéu duong bd QCVN41:2012/BGTVT
26 |- Tiéu chuan thiét ké cau 22TCN 272-05
27 |- Taitrong va tac dong - Tiéu chuan thiét ké TCVN 2737:1995
7¢ |- Chi dan tinh toan thanh phan dong cua tai trong gi6 TCXD 229:1999
theo tiéu chuan TCVN 2737:1995
9 |- C()ng trinh gi,ao thong trong ving c6 dong dit - Tiéu 22TCN 221-95
chuan thiéet ké
- Thiét ké cong trinh chiu dong dat TCVN9386-1:2012
- Phan 1: Quy dinh chung, tic dong dong dat va quy TCVN9386-2:2012
30 dinh d6i voi két cAu nha;
- Phan 2: Nén moéng, tudng chin va cac van dé dia ky
thuat
31 |- Quy trinh thiét ké cac cong trinh phu trg thi cong cau 22TCN 200-89
32 |- Phan cap k¥ thuat duong thuy noi dia TCVN 5664-2009
33 |- Kétcau bé tong va BTCT — tiéu chuan thiét ké TCVN5574:2012
34 |- Kétcau thép — Tiéu chuan thiét ké TCVN5575:2012

1.6. Cac ngudn tai liéu sir dung

- Hb so khao sét dia hinh, dia chét, thuy vin budc thiét ké ban v& thi cong.
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Du dn dwong gom doc Quéc 16 5 phdi tuyén tir ngd tw Ghé di ngd tw Lai Cach (Km40+240-
Km43+870) cdc doan con lai va Khu dé thi thwong mai Lai Céch dén hét cong ty giay Cam Binh
bén trdi tuyén (Km44+205-Km44+795)

THIET KE XU LY NEN DUGNG DAT YEU

CHUONG II : THIET KE XU LY
2.1. Quy mb thiét ké va yéu cau thiét ké véi nén dwong dip trén nén dit yéu
2.1.1 Quy mé thiét ké

Can ctr theo cac quy hoach c6 lién quan, muc tiéu két ndi cia tuyén dudng voi cac du an c6
lién quan (dy an Quy hoach Khu do thi moi Lai Cach, Du an Khu cong nghiép Tan Truong hién
hitu, Duw an Khu dé thi Viét My, Lai Cach hién hitu, ...) ting budc hoan thién xay dung tuyén
dudng gom theo quy hoach, ddng bd véi cic tuyén dudng gom hién trang trong khu vuc dy an,
kién nghi quy mé cua dy 4n theo quy md dudng cip IV dong bang, van toc thiét ké Vtk =
60Km/h (TCVN 4054:2005),;

MGt cdt ngang quy mé Bn = Bm(7,5m) + Bvh(2,5m) + Bdpc(1,5m) = 11,5m
(doan qua khu dan cu)

MAT CAT NGANG DIEN HINH DUSNG GOM BEN PHAI QL.5
(DOAN Bl QUA KHU DAN CL

TIMaUGC LGS
SA DUONG GOM BEN PHAI OLS 3
| o
| } x/\).‘\/“‘ Chdén chfiu sing
i Rio tonséng '
tréng man
mikafiL5
= i Mat durong GL.5 (rién co doan 11-15m) I i
i T T Lot dumg w52 1 Tim dunirg thafit b . Nh dén
i Mg OLS
: 7 '—r:_l"———“ SR R i =
i ! f
] .. e —— D
| Ciing o
DPCie  MAGEWBINTSM  vahestm|

N sy i s 11.5m

MAT CAT NGANG BIEN HINH DUONG GOM BEN TRAI QL5
(DOAN Bl QUA KHU DAN CU)

TiMoubc Lo s
BUING GOM BEN PHAI OLS 544
Gt dén chigl sang D&(Q }
Rdo Bn séng 'j%
/ tngmal D“'Ef
gida pL &
_ y ) Mat dwéng QL5 (hign c6 doan 11-15m) | e
Nhadan / Tim dingng higt k8 Mt ding KC-2 [ | ‘
g Mép QL5 I
oy 5 N, T
ij — = |
= i \
tf \
Céng doc .~ —
ia he 2 5m Mat duweng BTN 7.5m RC 1.
Nén duing thiéi ké 11.5m

MGt cdt ngang quy mé Bn = Bm(7,5m) + Blé(1,0m) + Bvh(2,5m) = 11,0m
(doan ngoai khu ddan cw - Qua cac Khu cong nghiép)
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Du dn dwong gom doc Quéc 16 5 phai tuyén tir nga tw Ghé di nga tw Lai Cach (Km40+240-
Km43+870) cac doan con lai va Khu do thi thwong mai Lai Cach dén hét cong ty giay Cam Binh

bén trdi tuyén (Km44+205-Km44+795)
THIET KE XU LY NEN BUONG PAT YEU

MAT CAT NGANG BIEN HINH BUCNG GOM BEN PHAI OL 5
(DOAN BI NGOAI KHU DAN CU QUA DOANH NGHIEP - CO QUAN)

TMoUlC 105 I — -
g o T
»;:%:‘ Tim g i
% I M3t dwdrng QLS (Wién ca doam 11-15m - | COC GPUE
| S—
. Lélg-.:{m g 8 5 | Bca5m ]i__:nr
MAT CAT NGANG BIEN HINH DUGNG GOM BEN TRAI QL5
(DOAN BI NGOAI KHU DAN CU QUA DOANH NGHIEP - COQUAN)
DUING GOM BEN PHAI LS Tl
Tl P
p——— Ea
R Mt dirérng QLS (hidn cb Soan 11-15m} ;‘ FE e
2.2.1 Céc chi tiéu k¥ thuat chi yéu cua tuyén dudng
Mot s6 tieu chuén chii yéu ciia duwong
STT Tén chi tiéu Pon Gia Ghi chua
vi tri
1 Cép duong (TCVN 4054-2005) Cap IV Pong bing
2 Téc do tinh toan, Vit Km/h 60
3 Ban kinh cong nim nho nhét:
- Tbi thiéu gidi han m 125
- Téi thiéu thong thuong m 250
- T6i thiéu khong siéu cao m 1500
4 P ddc doc 16n nhat % 6
5 Chiéu dai tbi thiéu doi doc m 150
6 Ban kinh duong cong 16i tdi thiéu gisi m
han 2500
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Du dn dwong gom doc Quéc 16 5 phdi tuyén tir ngd tw Ghé di ngd tw Lai Cach (Km40+240-
Km43+870) cdc doan con lai va Khu dé thi thwong mai Lai Céch dén hét cong ty giay Cam Binh
bén trdi tuyén (Km44+205-Km44+795)

THIET KE XU LY NEN DUGNG DAT YEU

7 Bén kinh dudng cong 16m t6i thiéu gidi m
h 1000
an
8 Chiéu dai duong cong dung tdi thiéu m 35
9 Tam nhin ham xe (S1) m 40
10 Bé rong mit dudng Bm m 7,5
11 Eyc Mpa 130
12 Tan suét thiét ké:
-| Nén duong va cng % 4
13 Tai trong tinh toan
-| Nén, mat duong (truc xe) kN 100
A t \ N A h,\ th /\t k,( I
| Cong Mron va cong hop dugc thiét ke véi HLO3
hoat tai
Thoi han thiét ké két ciu 4o duong mém .
- A . A nam 10
loai tang mat cap cao Al

2.1.2 Yéu cau thiét ké véi nén dwong ddp trén nén ddit yéu theo TCCS41:2022
+ Hé 6n dinh truot dat yéu cau: 1.20 trong thoi gian thi cong, 1.40 trong thoi gian khai
thac, theo phuong phap Bishop.
_ T Do lin cd két cho phép: nho hon 20 cm cho pham vi nén duong ngay sau dudi md
cau, 30 cm & pham vi gan cong (voi cong hdp 16n) va 40 cm & cac doan khac.
2.2. Piéu kié¢n dia chit va thong s6 tinh toan:
2.2.2 Piéu kién dia t?mg:

- Qua két qua khoan tham do dia chit ngoai thyc dia, thi nghiém trong phong, doan
tuyén cau chil yéu c6 cac 16p dat d4 theo pham vi phan bd va dic tinh DCCT tht ty tir trén
xubng dudi nhu sau:

Lép D: Pat dip, dat trong trot: thanh phin khong dong nhat

L6p c6 thanh phan chil yéu 1a khong dong nhat Lép gap ¢ 17 16 khoan khao sat. Cao
d6 mit 16p thay d6i tir 4.35m (LK7 - BVTC) dén 2.39m (LKO02), chiéu day 16p xac dinh
thay do6i tir 0.70m (LK02) dén 3.40m (LK7 - BVTC). Lép c6 thanh phan hon tap, it co ¥
nghia vé mit chiu lyc nén khong 1y mau thi nghiém xac dinh chi tiéu co 1y.
Lép B: Bun miit ao, song, ho
Thanh phén la bun mat song, muong, kénh, ao, ho, ...Cao dd mat 16p 1a cao do tu nhién
v6i chiéu day dé bién d6i; khoang tir 0.30m dén 0.5m. Lép co thanh phan hon tap, it c6 ¥
nghia vé mit chiu lyc nén khong 1y mau thi nghiém xac dinh chi tiéu co 1y.
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Du dn dwong gom doc Quéc 16 5 phai tuyén tir nga tw Ghé di nga tw Lai Cach (Km40+240-
Km43+870) cac doan con lai va Khu do thi thwong mai Lai Cach den hét cong ty giay Cam Binh
bén trai tuyen (Km44+205-Km44+795)

THIET KE XU LY NEN DUGNG DAT YEU

Lép 1: Sét it déo, bui it déo, ddi chd xen Kep cat sét, trang thai déo chay dén déo
mém (CL, ML, SC)

L6p c6 thanh phan 13 sét it déo (CL), bui it déo (ML), dbi chd xen kep cat sét (SC),
14n vo sO, mau xam den, xam vang, xam nau, xam ghi, xam tre“'lng, trang thai déo chay dén
déo mém. Lop gip & 27 16 khoan khao sat. Cao do mit 16p thay doi tir 2.48m (BVTC-08)
dén 0.40m (LKDY-5), chiéu day 16p xac dinh thay doi tir 0.30m (LKDY-1) dén 9.00m
(LKDY-2). Day la 16p dat yéu c6 kha ning chiu tai thap dbi véi cong trinh.

Thi nghiém cét canh hién truong, két qua cho gi tri nhu sau:

- Cuong d6 khang cat ciia dat nguyén trang cho gia tri Su= 12.0kPa.

- Cudng d6 khang cit cua dat pha huy cho gia tri Su'= 4.0kPa
Lop 2: Sét it déo, bui it déo, ddi chd xen kep cat sét, trang thai déo chay dén déo
meém (ML, CL)

L6p c6 thanh phan cha yéu 1a Sét it déo, bui it déo, xen kep cat sét Lop gip o 6 18
khoan khao sat (LK8 - BVTC, LK9 - BVTC, LK10 - BVTC, LK13 - BVTC, LKOI,
LKO05). Cao do mat 16p thay d6i tir 2.28m (LK8 - BVTC) dén 1.09m (LKO05), chiéu day
16p xac dinh thay d6i tir 1.10m (LK9 - BVTC) dén 5.20m (LKO05). Day la 16p dét yéu co kha
ning chiu tai thap déi v6i cong trinh.

Lép 3: Sét it déo, bui it déo, c6 chd kep cat sét, trang thai déo chiy (CL, ML)

L6p c6 thanh phan chu yéu 1a Sét it déo, bui it déo, xen kep cat sét Lop gip 6 16 15
khoan khéo sat. Cao d6 mit 16p thay d6i tir 1.90m (LK11 - BVTC) dén -5.72m (LK10 -
BVTC), chiéu day 16p x4c dinh & 15 15 khoan khao sat thay d6i tir 3.90m (LKO1) dén
13.30m (LK17 - BVTC); Chiéu day 1ép chua xac dinh & 15 khoan khao sat (LK16 -
BVTC, LK16 - BVTC, LK16 - BVTC, LK16 - BVTC, LK16 - BVTC, LK16 - BVTC,
LK16 - BVTC) va méi khoan vao 16p nay 1a 16.70m. Day 14 16p dat yéu c6 kha ning chiu tai
thap ddi voi cong trinh.

Lép 4: Cat sét, cat bui, ddi chd xen kep sét it déo, két cau xdp (SC, SM, CL)

L6p c6 thanh phan chi yéu 1a Cat sét, cat bui Lop gip ¢ 1 16 khoan khao sat (LK02).
Cao d6 mit 16p 1a -2.31m. Chiéu day 16p 1a 7.00m. Day 1a 16p dét c6 kha ning chju tai trung
binh déi véi cong trinh
Lép 5: Sét it déo, xen kep cat sét, trang thai déo mém - déo cirng (CL)

L6p ¢ thanh phan cha yéu 1a .sét it déo Lép gip ¢ 6 16 khoan khao sat (LK14 -
BVTC, LK15 - BVTC, LKO01, LK03, LK04, LK06). Cao d6 mit 16p thay doi tir -5.70m
(LKO1) dén -9.67m (LKO04), chiéu day 16p xac dinh & 4 16 khoan khao sat thay doi tir
2.00m (LK14 - BVTC) d&n 6.40m (LK15 - BVTC); Chiéu day 16p chua xac dinh ¢ 2 15
khoan khao sat va méi khoan vao 16p v6i chiéu day thay d6i tir 2.00m (LK04) dén 2.50m
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Du dn dwong gom doc Quéc 16 5 phai tuyén tir nga tw Ghé di nga tw Lai Cach (Km40+240-
Km43+870) cac doan con lai va Khu do thi thwong mai Lai Cach den hét cong ty giay Cam Binh
bén trai tuyen (Km44+205-Km44+795)
THIET KE XU LY NEN DUGNG DAT YEU
(LK06). Pay 1a 16p dét yéu c6 kha ning chiu tai thip ddi v6i cong trinh.
Lép 6: Sét it déo, bui it déo, ddi chd xen kep cat sét, trang thai déo cing dén nira
cung (CL, CH)

L6p c6 thanh phan chu yéu 1a sét it déo, sét rat déo Lop gip & 14 16 khoan khao sat.
Cao d6 mit 16p thay ddi tir -4.11m (LK05) dén -15.13m (LK15 - BVTC), Chiéu day 16p
chua xac dinh & 14 16 khoan khao sat va méi khoan vao 16p véi chiéu day 16p thay doi tir
1.30m (LK15 - BVTC) dén 7.20m (LKO05). Day 1a 16p dat co kha ning chiu tai tot dbi voi
cong trinh

Lép TK: Sét it déo, mau niu do, xam ghi, xam vang, trang thai déo cirng (CL).

Lop c6 thanh phan chi yéu 14 sét it déo Lop gap ¢ 1 16 khoan khao sat (LK10 - BVTC).
Cao d6 mat 1p 13 -4.72m. Chiéu day 16p 1a 1.00m. Lép dat c6 stic chiu tai Day 1a 16p dat c6 kha
nang chiu tai trung binh dén kha d6i véi cong trinh.
(Chi tiéu co Iy chi tiét xem trong Bdng tong hop chi tiéu co Iy cdc mdu theo 16p)

Dia chit khu vuc du kién xay dung tuyén duong gip cac 16p dat yéu (16p B, 16p 1,
16p 2, 16p 3), tong bé day cac 16p dat yéu 1én dén 15m. Céc 16p dat yéu nay phan bd ngay
trén bé mat.

2.2.3 Chitiéucoly:

Lép dét yéu trong doan tuyén thiét ké co trang thai c6 két binh thuong.

Strc khang cat khong thoat nudc Sy thap , kha ning nén lun tir kha manh dén manh.

Lua chon chi tiéu co 1y cta cac 16p dat ding cho tinh toan théng ké trong cic bang
dué6i day (trong doan tuyén chu yéu xuit hién cac 16p 2, 16p 3), 16p B va 16p 1 bé day
mong khong c6 thi nghiém, chi tiéu tinh toan ldy theo 16p 3: Lép 5 chi s6 nén Cc, chi sb
nén lai Cs, Pc, hé sd cb két duge tinh toan qua cac cong thuc kinh nghiém theo céac chi

tiéu vat 1y.
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Dy dn dwong gom doc Quéc 16 5 phai tuyén tir ngd tu Ghé di nga tw Lai Cach (Km40+240-Km43+870) cac doan con lai va Khu do thi thuong
mai Lai Cach den hét cong ty giay Cam Binh bén trai tuyen (Km44+205-Km44+795)
THIET KE XU LY NEN BUONG DAT YEU

Chi tiéu c6 két va khang cat 1&p 2

STT | Tén 16 khoan | SH m3u [ 334 7 ep Cv*10E-4-p (cm2/s) Pc Su | tg®
m) |em>] o 025 | 05 1 2 4 8 0.063 | 0.125 | 0.375 | 0.750 | 1.500 | 3.000 | 6.000 | (tym2) | OCR | (t/m2)
1 [Lks-Bvrc [ up2 [ 4.0 [ 1.79 [1.127 [1.082 [1.042 [0.992 Jo.918 [o.829 [o.708 [0.714 Jo.714 Jo.907 [1.230 [1.160 [1.415 [1.494 7.00]  1.61]265 [o.19
2 [tkio-Bvrc| ub1 [2.0 [1.98 [o.691 [0.684 [0.662 |0.625 [0.576 [0.521 [0.454 [1.000 [1.090 [0.803 [1.023 [1.132 [o0.861 [0.942 7.20]  2.69[2.78  [o0.27
Average 1.89 ” 0.900 7 0.883 ” 0.852 0.809 0.747 7 0.675 ” 0.581 0.902 0.902 0.855 1.127 1.146 1.138 1.218 7.10 215 272 0.23
Design 1.84 0.909 0.883 0.852 0.809 0.747 0.675 0.581 0.902 0.902 0.855 1.127 1.146 1.138 1.218 710 215 272 0.23
eVs.P Cv*10E-3Vs.P Po, Pc, OCR
1.2 10.0 0.0 2.0 4.0 6.0 8.0 10.0
0.0
1.0 T
Co= 0.224 N 2.0 = a
T N Y
_ T =) 1.0 Ve — R
Cs= 0.043 B \\ N { ;; - £ 40 " = o
] \\ (&) =]
CC/Cs= 5 0.6 ~ N 3
- : ~ o 6.0
Pc 7.10 S 3
0.4 0.1
0.10 1.00 10.00 0.10 1.00 10.00 8.0 9P ® Po 4 OCR™ |
= = P
Su=N/1.6 P 10.0

Ghi chu:

- Hé 56 c6 két, chi s6 nén, chi sé nén lai lcfy thi nghiém nén 6 két
- Sike khang cdt ldy theo thi nghiém nén 3 truc so do UU Su = 2.72 T/m2
- Sire tang khang cdt ldy theo tg @ thi nghiém nén 3 truc so do CU
- L6p 2 ¢6 trang thdi qud cé két (Over)
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Dy dn dwong gom doc Quéc 16 5 phai tuyén tir ngd tu Ghé di nga tw Lai Cach (Km40+240-Km43+870) cac doan con lai va Khu do thi thuong
mai Lai Cach den hét cong ty giay Cam Binh bén trai tuyen (Km44+205-Km44+795)
THIET KE XU LY NEN DUONG DAT YEU

Chi tiéu cb két va khang cat 16p 3

STT Tén 16 Khoan |SH mau Posau v \ e-p Cv*10E-3-p (cm2/s) Pc Su tgo
(m) | (/m”) 0 0.25 0.5 1 2 4 8 0.063 | 0.125 | 0.375 | 0.750 | 1.500 | 3.000 | 6.000 | (tm2) | OCR | (t/m2)
1 LKI12 - BVTC UD3 7.0 | 1.71 (1.284 |1.247 [1.215 |[1.151 [1.050 [0.929 |0.791 |1.656 [1.656 |1.139 |[1.034 |0.868 |0.890 |0.878 6.90] 1.06|1.51 0.17
2 LK13 - BVTC UD4 8.0 | 1.72 |1.275 (1.265 |1.241 [1.201 |1.106 (0.969 |0.792 (1.001 |1.001 |0.870 |0.639 [0.827 |0.878 |0.735 6.70 0.92|1.63 |0.12
3 LK14 - BVTC UD3 6.0 1.85 |0.943 |0.923 |0.893 |0.850 |0.791 [0.707 |0.601 |0.533 |0.533 |0.614 |0.824 |0.855 |0.881 |0.865 7.00 1.2212.01 0.22
4 LKl6 - BVTC UDs [12.0 |1.82 [0.953 |0.938 |(0.883 |0.832 |0.757 |0.647 |0.504 |(1.086 |1.086 |0.731 |0.874 |0.645 (1.018 |1.187 6.80 0.65(1.78 0.19
5 LK7 - BVTC upz 6.0 1.90 [0.835 |0.813 |0.800 |[0.772 |0.737 |0.692 |0.640 |0.772 |0.772 |0.677 |0.723 |0.834 |0.988 |0.966 7.30 1.27{1.98 |0.21

Trung binh  1.80 7 1.058" 1.037 1.006 0.961 0.888 0.789" 0.666 1.010 1.010 0.806 0.819 0.806 0.931 0.926 685 102" 178 0.18

Thiétké | 1.79 1.058 1.037 1.006 0.961 0.888 0.789 0.666 1.010 1.010 0.806 0.819 0.806 0.931 0.926 - 1.00 1.78 0.18
eVs.P Cv*10E-3Vs.P Po, Pc, OCR
1.5 10.0 = 0.0 4.0 8.0 12.0 16.0
t i i = ; 0.0 °
1.3 T i B Pg(Tim2)
it [ I B Po('iﬁ’m2}
Cc= 0.434 i1 N © 5.0 ! :
‘ N 8 10 E B = m +OCR |
o ~ \ 2 s £ i o —
Cs= 0.045 0.9 s ] \\\ 5 ——— 3 N om
; . \ = ;
0 &\\ N 2 100
CC/Cs= 10 0.7 TN X a .
Pc=  6.85 R
Su= 1.24 0.5 h 0.1 — . 15.0
m= 0.18 0.01 0.10 1.00 10.00 0.01 0.10 1.00 10.00
P P
20.0
Ghi chu: - Hé 56 6 kél, chi sé nén, chi sé nén lai theo thi nghiém nen <6 két

- Stre khang cdt ldy theo thi nghiém nén 3 truc so do UU = 1.78 T/m2 , sirc ting khang cdt ldy theo 1g @ thi nghiém nén 3 truc so dé CU
- Lop 3 co trang thai qua 6 két (Over) dp séu tir 0.0-6.0m, cé két binh thireng (Normal) tir dg sau >6.0m
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Dy dn dwong gom doc Quéc 16 5 phai tuyén tir ngd tu Ghé di nga tw Lai Cach (Km40+240-Km43+870) cac doan con lai va Khu do thi thuong
mai Lai Cach den hét cong ty giay Cam Binh bén trai tuyen (Km44+205-Km44+795)
THIET KE XU LY NEN BUONG DAT YEU
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Dy dn dwong gom doc Quéc 16 5 phai tuyén tir ngd tu Ghé di nga tw Lai Cach (Km40+240-Km43+870) cac doan con lai va Khu do thi thuong
mai Lai Cach den hét cong ty giay Cam Binh bén trai tuyen (Km44+205-Km44+795)
THIET KE XU LY NEN BUONG DAT YEU

Bang tinh tosn tri sé Cc, Cr thong qua cac két qui thi nghi¢ m khac 1

Chi s nén lin Cc Lép 5
Cc = 0.009*(WI- 10) cong thirc Terzaghi-Peck (1967): 0.251
Cc =0.37*(eo + 0.003W1 + 0.0004Wn - 0.34) 0.199
Cc =0.141*Gs * (gsat/gdry)"2.4 cong thitc Rendon-Herrero (1983): 0.117
Cc =0.0093*Wn 0.159
Cc =-0.0997 + 0.009W1+ 0.0014Ip + 0.0036Wn + 0.1165¢0 + 0.0025Cp 0473
Cc =0.046 + 0.0104*Ip 0.262
Cc =0.00234*W1*Gs cong thirc Nagaray & Murty (1985-1986): 0.240
Cc = 1.15%(eo - 0.35) cong thirc Nishida- Dbi vai tit ca cac loai sét (1956): 0467
Cc =0.009Wn + 0.005W1 0344
Cc =-0.156 + 0.411*eo + 0.00058*W1 0.177
Trung binh 0.201
Chi s nén lai Cr 5
Cr = 0.000463*WI*Gs cong thirc Nagaray & Murty (1985) 0-048
Cr =0.00194*(Ip - 4.6) 0.031
Cr = 0.05 -- 0.1*Cc cong thirc kinh nghiém 0.020
Trung binh 0.026
Ap luc tién cé két Pc | (kGrem?) 1.6

Céc két qué thi nghiém khac

Chi ti€u Don vi Lép 5
Gidi han chay WL (%) = 37.90
Gidi han déo Wp (%) = 17.15
Chi s déo Ip (%) = 20.75
Heé s6 rng tu nhién eo = 0.756
Ty trong Gs (t/m3) = 2.71
Dung trong dy ndi Gsat (tm3) = 0.94
Dung trong kho Gdry (t/m3) = 1.540
Ham lugng hat sét (hat c6 duong kinh d < 0.005mm) Cp (%) = 21.11
Biing tinh ton gi4 tri sirc khang cit, sirc ting khang cit va hé s6 cb két !

Gia tri stic khéng cat ¢ (kG/em®) 0.192

¢ (d9) 13057

Heé s6 ¢ két (tra bidu db 1.23 sach “Principles of Foundation Engineering” ctia
Braja M. Das) 10° cm2/s 3.026
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Du dn dwong gom doc Quéc 16 5 phai tuyén tir nga tw Ghé di nga tw Lai Cach (Km40+240-
Km43+870) cac doan con lai va Khu do thi thwong mai Lai Cach den hét cong ty giay Cam Binh
bén trai tuyen (Km44+205-Km44+795)
THIET KE XU LY NEN DUGNG DAT YEU
2.2.4  Vatliéu dap nén duong:

* Vat liéu dap nén: Dung vat liéu dat cap phdi doi.

Lua chon gid tri dat ddp tinh todn cho doan tuyén (tham khdo gid tri cdc mé da thi
nghiém): yaip K95 = 2.05 (T/m?), luc dinh ¢ = 1.96 T/m?, géc ma sdt trong ¢ = 24°15 .
* Vat liéu gia tai: Gia tai sir dung vat liéu dép nén duong thong thuong, hodc dét tan dung
dung trong tinh toan ygr = 1.60 (T/m?).
2.2.5  Taitrong giao thong:

Theo tiéu chudn TCCS 41:2022 hoat tai dugc tinh theo so dd sau:

| @D

GON0 m
2| b d b |le2 q= nG
B ! Bl

B=nb+(n-1)d+e
H)\
QO (@)
ﬂ l /
Trong do6:

n: S6 xe tbi da c6 thé xép dugc trén pham vi bé rong nén duong

G: Trong lugng mot xe (T)

B: Bé rong phan bd ngang cia cac xe ¢ nira nén dudng

1: Pham vi phéan b tai trong xe theo huéng doc (m)

Xe H30: G=30T;1=6,6m; b=1,8m;d=1.5m; e =0,5m

Két qua tinh toan hoat tai xe & pham vi nén duong khi khai thac q = 1.54 T/m?, khi

thi cong q = 1.0 T/m?:
2.2.6  Chiéu cao tinh toan:

Chiéu cao tinh todn ctia nén duong bao gom chiéu cao thiét ke, tai trong do chénh
két cau 4o duong va phan lun cua nén duong.

Quy dbi tai trong két cAu 40 dwdng 1am méi
Hang muc Cach tinh Chi¢u day | Dung Tr;_)ng
) ) h; (m) ¥i (t/m’)

B¢ tong nhua 1 0.12 2.40
Cép phdi d4 dim 2 0.90 2.30
Dat dap K98 3 0.30 2.14
Pit dip K95 s 2.07
Dung trong tuong dwong | ya = yi*hi/Zh; 2.27
Chiéu cao quy d6i Hia = (Yua/ys) *Zh 1.45
Chénh cao quy déi Ah =Hg - Zh; 0.13
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Du dn dwong gom doc Quéc 16 5 phai tuyén tir nga tw Ghé di nga tw Lai Cach (Km40+240-
Km43+870) cac doan con lai va Khu do thi thwong mai Lai Cach den hét cong ty giay Cam Binh
bén trai tuyen (Km44+205-Km44+795)
THIET KE XU LY NEN DUGNG DAT YEU
2.3. Ly thuyét va cong thirc tinh toan
Néu Iy thuyét va cac cong thire tinh toan 4p dung bao gdm
2.3.1  Ung suit do tai trong nén dudng gy ra
Ung suét thang dung do tai trong nén dudng giy ra dwogc tinh theo cong thirc

Osterberg nhu sau:

s7=Ip.qo
Trong do:
s, — ung suat thang dung tai do sau z (t/m?)
qo- Tai trong nén duong (= y*h t/m?)
v - Dung trong vt liéu ddp nén duong (t)
h- Chiéu cao nén dudng (m)
I, - Hé s6 anh huéng
232 Lun
Tinh lun theo phwong phap phan ting ldy tong, chiéu siu anh huong lin duoc tinh dén
d6 sau ma tai d6 AP < 0.15P, (AP — ung suat hiéu qua do tai trong nén dap, Py — ting
sudt hiéu qua ban than nén dat).
Téng do lun gém hai thanh phan 1a do lun tic thoi va do lun 6 két giai doan so cap.
Tai trong gay lin gdm tai trong than nén dép theo chiéu cao thiét ké.

Luan cb két thir cap khong xét dén trong d6 an nay.

Lun cd két ciia nén duong tinh theo Phuong phap Ae:

SC:ZeOi — €y H.
l+e,

Lun cd két cua dat nén dugce tinh theo phuong phéap Pc/Ce:

+ Ddi v6i dat cd két binh thuong:

o _Cit, log( p,+dp J

i i
= 1+e;

o

+ Do6i voi dat qua co keét:

§og Gl f 1t Néup+ dy <!
o 1+e :

o

i=1 1+eé p; 1—i_e(i) c

S = Z(—C’ H, log(&j + Gl log( Z +l.dp D Néu po' + dp'> pc
p
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Du dn dwong gom doc Quéc 16 5 phdi tuyén tir ngd tw Ghé di ngd tw Lai Cach (Km40+240-
Km43+870) cdc doan con lai va Khu dé thi thwong mai Lai Céch dén hét cong ty giay Cam Binh
bén trdi tuyén (Km44+205-Km44+795)

THIET KE XU LY NEN DUGNG DAT YEU

- V& 16p dat cat, str dung theo phuong phap Ae, véi gia tri e duoc tra theo d6 thi B.K
Hough

RELATIVE CHART FOR LOAD AND VOID RATIO OF SANDY SOIL
1
0.9 \
0.8
o 0.7
o \\
'3:: 0.6 i i == £
a ——— ]
(@] 0.5
> = i R s =
S e MRS
04 I . R —————
0.3
1 10 100 1000
LOAD kg/cm?
e-logP curve (B.K.HOUGH)
Ap e Hé s6 rong (e)
3 P, 5 Rét xop Xop Chat vira Chat R4t chat
9/cm?) | (N=0~4) | (N=4~10) | (N=10~30) | (N=30~50) | (N=50~100)
0.2 0.967 0.780 0.586 0.490 0.395
0.3 0.947 0.760 0.578 0.484 0.392
0.5 0.922 0.742 0.567 0.477 0.388
1.0 0.889 0.714 0.554 0.467 0.383
2.0 0.855 0.688 0.540 0.457 0.378
3.0 0.836 0.678 0.532 0.451 0.375
5.0 0.811 0.662 0.521 0.443 0372
10. 0.778 0.640 0.507 0.433 0.367
20. 0.744 0.621 0.493 0.423 0.362
30. 0.725 0.611 0.485 0.417 0.359
50. 0.700 0.600 0.475 0.410 0.355
Trong do6:

eoi- Hé s6 rdng tng véi cap ap luc poi

e1i- Hé s6 rdng tmg véi cap ap luc (poi+dpi)

Poi - Ung suat ban than cua phan to thi i

dpi - ing sudt thang ding do nén dudng gy ra cua phan t6 thir i
Cc: Chi sb nén,

Cs: Chi sd no,

Pc: Ap lyc tién c6 két,
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Du dn dwong gom doc Quéc 16 5 phai tuyén tir nga tw Ghé di nga tw Lai Cach (Km40+240-
Km43+870) cac doan con lai va Khu do thi thwong mai Lai Cach den hét cong ty giay Cam Binh
bén trai tuyen (Km44+205-Km44+795)
THIET KE XU LY NEN DUGNG DAT YEU
Hi- Chiéu ddy 16p dat tinh lan cta phéan t6 thir i
i — Ky hiéu phan t6 thtr i
N- Gia tri thi nghi€ém SPT hién truong
C két thang dung cua cac 16p dat duoc tinh theo 1y thuyét co két tham ciia Terzaghi
qua cong thrc:
_C %t

Tv J7E

Trong do:
Tv- Nhén t6 thoi gian
C.- Hé s6 cb két thang dung
t — Thoi gian
H — Chiéu dai dudng thdm (bang chiéu ddy 16p dat néu co két 1 chiéu;
bang ntra chiéu day 16p dat néu co két 2 chicu).
Va d6 ¢b két Uv dugc tra (hodc tinh) qua Tv.

- Trong truong hop dugce xur ly bang cac loai duong thim thang duing nhu giéng cat,
bac tham do co két cua dat duoc tinh theo dinh dé Carillo nhu sau:
U =1-(-0,)*(1-U,)
Trong do:
U- Hé sb cb két tong
Uy- Hé s6 ¢ két thang dung
Un — Heé s6 ¢ két ngang, dugc tinh qua cac cong thirc:

87,
et )

F, +F +F
2 2
F,=— lnn—3n 21
n-—1 4n
K d
FS_{_h_ jln( sj er_2 L2 Kh
: d G
d
Trong do: n:de

C, 1

2
e

Th — Nhan t6 thoi gian, Th =

Ch — Hé sb ¢ két theo phuong ngang. Trong dy an do khoéng cé thi
nghiém xuyén CPTu, nén chon Cp=2C.

de — Chiéu dai duong thim hiéu qua theo phuong ngang,= 1.13d trong
truong hop mang hinh vudng.

d — Khoang céach giita cac bac thim
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Du dn dwong gom doc Quéc 16 5 phai tuyén tir nga tw Ghé di nga tw Lai Cach (Km40+240-
Km43+870) cac doan con lai va Khu do thi thwong mai Lai Cach den hét cong ty giay Cam Binh
bén trai tuyen (Km44+205-Km44+795)
THIET KE XU LY NEN DUGNG DAT YEU
dw - Puong kinh bac thdm tuong duong:  dw =5 cm
2.3.3  Ondinh truot

Hé s6 6n dinh truot (Fs) dugc tinh theo cong thirc Bishop nhu sau:

ZL[Cub +(w—ub)tan ¢

Fs = M -
Z wsin o
Trong do:
m, = CoS a(l +tan o Mj
FS
Cu — Lyc dinh

@' - Goc ndi ma sat

b — Chiéu réng cac manh phén t6

u — ap luc nude 16 rong

W — Trong lwong cic manh phan té

a - Goc nghiéng ciia mit day cac phan td

2.3.4  Tang strc khang cit cua dat do cd két

Stc khang cat ciia dat (Su) phét trién trong qua trinh ¢ két duoc tinh theo cong
thtrc:

- Néu Po+ AP < Pc: Su= Suo
- Néu Po+ AP >Pc: Su= Suo + m(Po+ AP — P, )U

Trong do:

Suo — Strc khang cit khong thoat nudc ban dau

m — Hé s6 ting stc khang cét, thuong xac dinh bing tgey

Po — 4p lyc ban than

Pc — 4p lyc tién cb két

AP — ap luc do tai trong nén duong gy ra

U - P c6 két

Céc tinh toan thiét ké xu 1y nén dét yél}, theo 1y thuyét va cac cong thuc trinh bay &

trén, dugc thuc hién trén may tinh. Phan mém tinh lun va thiét k& giai phap la SASpro,
phan mém tinh 6n dinh truot 1a Geostudio 2012.
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Du dn dwong gom doc Quéc 16 5 phdi tuyén tir ngd tw Ghé di ngd tw Lai Cach (Km40+240-
Km43+870) cdc doan con lai va Khu dé thi thwong mai Lai Céch dén hét cong ty giay Cam Binh
bén trdi tuyén (Km44+205-Km44+795)

THIET KE XU LY NEN DUGNG DAT YEU

P

2.4. Céc van dé dia chit va két qua kiém toan bién dang Lin va 6n dinh trwot nén
dwong, giai phap xir ly.
Céc 16p dat yéu xuat hién trén doan tuyén c6 bé day thay doi tir 4.7m - 12m va nam
ngay trén bé mat, day la cac 16p dat kha yéu, tinh nén lin rat manh va stc khang cat nho.
Nén dudng céac tuyén duong gom da phan khong dap, cac doan tuyén di qua khu vuc
triing thap c6 chiéu cao dap tir 1.3m den 2.6m, cuc bd c6 1 doan dap cao dén 3.7m. Két
qua kiém toan ltn cd két voi cac doan nén duodng dip khi khong xur 1y, tong lun ¢ két tinh

toan tir Sc = 7.5cm — 49.2cm. Hé s6 6n dinh truot cua cac tuyén nén duong Fs = 1.078 —
2.139.
Theo két qua tinh toan, c6 mot s6 doan nén dudng dap khong dat do lun cb két con
lai va hé s6 6n dinh trugt can phai xu ly:
2.5 Cac van dé dia chat va két qua kiém toan bién dang lin va on dinh truwot nén
dwong, giai phap xir ly.

Giai phap xu Iy dat yéu ap dung & day duoc ap dung theo nguyén tic tir don gian, chi
phi thap, dé thi cong, co sdn phuong tién thi cong nhu dao thay dét, coc tre, vai dia ky
thuat gia cuong, khi khong dat yéu cau theo quy trinh méi tinh dén cac giai phap nhu bac
thim, giéng cat, coc xi ming dat... Trong budc bao cdo nghién ciru kha thi tu van thiét ké
d3 dua ra phan tich so sanh 2 giai phap 1a thay dat + coc tre véi bac thim.

|H:;ng mic Bac tham PVD 'iTl}av dit hodc thay dat déng coc tre
Cac » Bac thim duoc cim nhu nhilng | « Dao thay Uu: l6p dat yéu & trén
nguven Iy| duimg thAm giﬁ..ﬂ;.[ mit va thay lai At
chung |
| » S3n c6 do ché tao dugc | » Thi cong don gidn va nhanh
« It x40 d6ng khi ciAm » Khong déi hoi kinh nghiém thi

cong

« It kha nang bj cit dong tham

| « Can nha thau co kinh nghiém thi

« Kha nang ¢ hér 1g truot taluy cao
U diem | cong. » Thi cdong nhanh sau khi xir ly dat
" : T o veu xong thi co thé thi céng nén
[ ¢ Phul héi voi du an co thot ¢ 2 = . : o A
| g . i 5 : : fuone luén khong mat thon gian cho
thi cone dail va ¢o yéu cau do PR = .
Fo2 1 ) >0 Ket.
dir con lai nho _ ' _
= Phu hop voi nén dip thip co do
lin nho.
& |« Cokha nang bl udn khi lun 16n | = Chi xa l\ duge v &i chidu sau nho
hodc trong lép dit yéu sdu. | hon 7m
| ; .. |
| » Kha nang cn-.wn; trrot cua mai
£ taluy thap.
Nhwoe - [ _
diem « Khé quan |\ duroc if_‘.l'.."]
i k\ Can phai quan tr
inh théi gian chiv ¢d két nén th
gian chér ¢6 thé dai hon lh yi gian
tinh toan.
= ';.ﬂ‘ — — : T o
| “"“ BN Lau Khong mét thoi gian cho co ket
| cal !;et 1
= | o N &5 24 R
Chl piu 250 24 81

So sanh gitra uu dlem va nhuoc diém cua 2 phuong an xt Iy phd bién, véi tinh chét dy
an 1a duong gom, cac doan can phai xtr Iy khong lién tuc, viéc xtr 1y bang bac thim giy
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Du dn dwong gom doc Quéc 16 5 phdi tuyén tir ngd tw Ghé di ngd tw Lai Cach (Km40+240-
Km43+870) cdc doan con lai va Khu dé thi thwong mai Lai Céch dén hét cong ty giay Cam Binh
bén trdi tuyén (Km44+205-Km44+795)

THIET KE XU LY NEN DUGNG DAT YEU

kho khin cho cong tac thi cong ciing nhu viée gia tai s& anh hudng dén tuyén dudng chinh

dang khai thac, do véy giai phap thiét ké xu ly kién nghi ap dung cho dy an la thay dat,
coc tre cho cac doan nén dudng khong dat vé do lun cb két con lai.

2.6 Trinh ty thi cong chu dao

Thi cong doan nén xir Iy bang dao thay dit.

Chuan bi mit bang thi cong.

Dao bo céac 16p hiru co, don sach géc cdy, co rac va cac vat liéu khéc.
Dao thay dat yéu.

Rai vai dia k¥ thuat ngan céch.

Lap dat thiét bi quan trac.

Dip tra bang cat K=0,90.

Thi cong 16p vai dia k¥ thuat gia cuong (néu co)

Diép nén dudng dén cao do dinh 16p K=0,95

Thi cong cac 16p két cdu mit duong;

Thi cong doan nén xir Iy bang dao thay dit két hop dong coc tre

Chuén bi mit bang thi cong.

Dao bo cac 16p hiru co, dao thay 16p dit yéu don sach gdc cdy, co rac va cac vat liéu khéc.
Dao thay dat yéu theo chiéu sau thiét ké.

Thi cong dong coc tre.

Piép 30cm céat phu dau coc.

Rai vai dia ky thuat ngan cach.

Lap dat thiét bi quan tric.

Dép tra béng cat dat do chat yéu cAu.

Dip nén duong dén cao d6 dinh 16p K=0,95

Thi cong cac 16p két cAu mat duong
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Du dn dwong gom doc Quéc 16 5 phdi tuyén tir ngd tw Ghé di ngd tw Lai Cdch (Km40+240-Km43+870) cdc doan con lai va Khu d@é thi thwong mai Lai Cdch dén hét cong ty giay Cam Binh bén trdi tuyén (Km44+205-
Km44+795)
THIET KE XU LY NEN BUONG DAT YEU

Bang sb 3: Bang tong hop két qua tinh toan xir Iy nén dat yéu

Khong xir 1y Giai phdp xu ly Két qua xtt ly
Chicu Giai phap x(r 1y dat yéu Dip giai doan thi cong D3 Iin
Chiza | Chicu ?giléy Chl?uh Be day Lan du Coctre | Vai - Téng | Hes6 o6 ket
APRS 1eu < 1 t |cao tin _ . PR = . A A 2 J Thoi o 2 . A . s N
T Ly trinh dar [eaodip=| o o | Matcittinh | diit yéu-|L6 khoan dp | HesO | Tong |y oo Thay | -mat [BKT- [Phong | | oo | pess | i thoi jondinh | g, | DOCG | saukhi | Chiéu | Chicu Ghi chi
Htk N toan dung -  [0n dinh-| Itin co ldn S Khoang | Chiéu it 4625 [200kN/| 1in- ht Gia tai - 1euf HEso glan  |gian thi | khi lin Se ket thi day day do
(m) (m) duong - Htt (m) két Sc Loai ich 4 : hs (m) | caodap - 6n dinh [ chd co cong hoan U(%) cong | bi lin- tai-
he (m) (em) | s oai | cich- | sau- | m) [coc/m2| m) | (m) Fd - ) 6 . N (em)
Fso (cm) (cm) d (m) (m) (m) 16 et (ngay) | thanh - (%) KCAD (m) (m)
(m) cm m op GDl m)| Fsl | GDI1 Fs Sr
(ngay) (cm)
1 | Kn¥0+232.28 - Kn¥0+705.50 | 473.2 0.0 Nén duong thiét ké thong thuong
2 | Kn41+828.92 - Kmd1+860.00 | 31.1 0.0 Nén dudng thiét ké thong thuong
3 | Kn¥1+860.00 - Kmd2+000.00 | 140.0 1.30 0.20 159 | Kmé1+920.00 | 47 LK02 2.139 74 89 40.0 KXL | | |
4 | Kn¥2+000.00 - Knd2+023.92 239 0.00 Nén duong thiét ké thong thuong
5 | Kmd2+139.13  Kmd2+180.00 | 409 <0.5 Nén duong thiét ké thong thuong
Pham vi cdng hop dao
6 |Km42+180.00  Kmd2+23135| 513 37 0.20 440 | Km42+191.14 | 7.0 LK03 1078 | 419 503 300 |TD+Ctre 25 2.0 2 FG 120 160 1462 | 181 259 134 | 008 thay dt 3.0m, coc tre
2.5m
7 | Kn¥2+231.35  Kn¥2+420.35 | 189.0 <0.5 Nén dudng thiét ké thong thuong
8 | Kn¥2+42035  Kmd2+640.00 | 219.7 1.7 0.20 221 | Kmd2+605.16 | 100 | LKI11-BVIC| 1.832 [ 26.1 313 300 [KXL | | |
9 | Kmd2+640.00  Kmd2+890.01 | 250.0 0.00 Nén duong thiét ké thong thuong
10 | Knv2+890.01  Kn¥2+929.23 | 392 1.80 0.20 240 | Km42+900.00 | 115 LK4 1773 | 334 | 401 400 |KXL | | |
11 | Km42+929.23  Km42+960.00 [ 30.8 <0.5 Nén duong thiét ké thong thuong
12 | Knd2+960.00  Kn¥3+080.00 | 120.0 2.15 0.20 288 | Km43+043.33 | 120 |LKI2-BVIC| 1576 | 44.1 529 300 [TD+Ctre | 15 25 FG 120 150 338 130 | 294 | 011
13 | Kn¥3+080.00  Kn¥3+179.07 | 99.1 0.0 Nén duong thiét ké thong thuong
14 | Kmd3+531.93  Kn¥3+837.72 | 3058 0.0 Nén dudng thiét ké thong thuong
15 | Kn¥4+190.00  Kn¥4+200.00 | 10.0 0.0 Nén dudng thiét ké thong thuong
Pham vi cdng hop dio
16 | Kn¥4+200.00  Knd4+338.73 | 138.7 24 0.20 315 | Knd4+280.00 [ 110 |LKI4-BVTC| 1467 | 459 55.1 300 |TD+Ctre 25 25 FG 120 150 276 17.3 228 0.10 thay dét 3.0m, coc tre
3.0m
17 | Kma4+338.73  Kn¥d+360.00 | 21.3 0.0 Nén dudng thiét ké thong thuong
18 | Knd4+360.00  Knd4+44346 | 83.5 26 0.20 338 | Kmd4+420.00 [ 105 |LKIS-BVIC| 1393 [ 486 583 300 [TD+Ctre | | 15 25 FG 120 150 1543 | 338 160 | 284 | 0.12
19 | Kmd4+44346  Kndd+787.80 | 3443 0.0 Nén dudng thiét ké thong thuong
2,612

FG: Chiéu cao nén dip K95

hpt: Két ciu 40 duwdng K95 quy dbi sang 16p dip gia tai K90

Toéng lin S = 1.2xSc¢

D6 lin yéu ciu tai pham vi gin mb ciu <20cm, pham vi gin cdng hop <30cm, pham vi khac <40cm.
Hé s6 6n dinh yéu cau Fs>1.4 giai doan hoan thanh, Fs>1.2 giai doan thi cong
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Du dn dwong gom doc Quéc 16 5 phdi tuyén tir ngd tw Ghé di ngd tw Lai Cach (Km40+240-
Km43+870) cdc doan con lai va Khu dé thi thiwong mai Lai Cach dén hét cong ty giay Cam Binh
bén trdi tuyén (Km44+205-Km44+795)

THIET KE XU LY NEN DUGNG DAT YEU

CHUONG IV : KET LUAN — KIEN NGHI

Nén duong doan tuyén co xuét hién dit yéu, két qua kiém toan cho thdy nén dudng
dap cao trén nén dat yéu can phai co giai phap xir 1y dat yéu dé dam bao 6n dinh nén dudng.
Giai phap xur 1y dat yéu bao gom thay dét, coc tre.

Céac doan nén dudng sau khi xtr Iy déu dam bao do cb két va lun du cho phép, hé sé 6n
dinh trugt ddm bdo an toan trong qua trinh thi cong va su dung lau dai..

Khi thi cong phai 14p quy trinh cong nghé thi cong, kiém soat va giam sat chét luong
thi cong, nghiém thu, 14p dé cuong theo ddi lun cb két va chuyén vi ciia nén dudng trong
qua trinh thi cong;

Tuan thu dung trinh ty thi cong tirng hang muc cong trinh;

Can luu y t6i tbc do dap, chiéu cao dap, thoi gian nghi nhu di quy dinh trong so dd tién
trinh dap;

Sau khi ldp dat thiét bi quan tric phai tién hanh quan tric ngay dé diéu chinh tién do
dép;

Trong khi thi cong khong tap két vat liéu thanh ddng 16n, khong tap trung nhidu xe may
thi cong trén nén dap (ké ca trong thoi gian nghi cho nén dét cd két);

Trong thoi gian nghi chd nén dat cd két can han ché cac loai xe di lai trén nén dip.

Dua vao két qua quan tric ‘dé tinh toan do lun dat duoc, dc}’ lan du, d6 ¢ két, va quyét
dinh thoi gian cho phép do tai dong thoi lam can cr xac dinh khoi lwong bu lin;

Buarc: Thiét ké ban vé thi cong 25



Du an duong gom doc QL5 phai tuyen

Km41+920.0; Htk = 1.3m
INPUT DATA

CALCULATION OPTIONS

Settlement calculation model: Compression curve
dp/po to set up compression zone: 0.15

Natural consolidation: Yes
Ignor vertical consolidation: Yes
Ignor influence of disturbance: No

Ignor influence of drainage resistance of PVD: No

Underground water
EMBANKMENT PARAMETERS
U. weight=2.05  HNE=1.6
SOIL PROPERTIES
DATA FORMAT
Layer h gama Co
PO P1 P2 P3
el ef e2 ed
P1 P2 P3
Cv1 Cv2 Cv3

DATA

3 4.7 1.79

0.000 0250 0.500 1.000

1.058  1.037 1.006 0.961
0125 0375 0.750
1.010 0.806  0.819

END.

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km41+920.sas

b=5.5

P4
ed
P4
Cv4

2.000
0.888
1.500
0.806

Unit weight, t/m3: 0.98

a=2.0

Cs
P5
e5
P5
Cv5

4.000
0.789
3.000
0.931

Thickness of sublayer, m: 1.0

Shall be treated: No

Level from ground surface, m: -0.5

Cc
P6
€6
P6
Cv6

8.000
0.666
6.000
0.926

pc N Drain- Con-
P7(kg/cm2) age soli-
e’ dation
P7(kg/cm2)

Cv7 Ch/Cv (x10-3 cm2/s)

- 1 side
0.000
0.000
0.000
0.000 1.0



Du an duong gom doc QL5 phai tuyen

Km41+920.0; Htk = 1.3m

SETTLEMENT CALCULATION
hi Po €0 dp
(m) (tm2) (tm2)
Center

Layer 3, Subtotal S=

1.0
1.0
1.0
1.0
0.7

Total Settlement S=

0.89
1.71
2.52
3.33
4.01

1.038
1.037
1.037
1.024
1.016

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km41+920.sas

3.28
3.26
3.21
3.1
3.01

el

1.014
1.006
0.997
0.990
0.984

(cm)

7.4
12
15
19
17

1.1

74

dp
(thm2)
Shoulder

3.02
2.59
2.33
2.15
2.05

el

1.017
1.013
1.007
1.000
0.993

5.6
1.0
1.2
14
1.2
0.8

(t/m2)
Toe

0.26
0.68
0.94
1.10
1.18

1.038
1.037
1.022
1.011
1.004

1.8
0.0
0.0
0.7
0.6
0.4



Du an duong gom doc QL5 phai tuyen

Km41+920.0; Htk = 1.3m

CONSOLIDATION ANALYSIS

INITIAL PARAMETERS
Layer  po dp

(tm2)  (tm2) (t/m2)

3 2.39 3.22 4.00

NATRUAL CONSOLIDATION
t Tv Uv St
(year) (%) (cm)
0.34 0039 222 1.7
0.68 0078 314 2.3
1.03 0.116 385 29
1.37 0.155 444 3.3
1.71 0.194 495 3.7
2.05 0233 5441 4.0
2.39 0272 583 4.3
2.73 0311 621 4.6
3.08 0.349 655 49
3.42 0.388 68.7 5.1
3.76 0427 716 5.3
410 0466 742 55
4.44 0505 76.6 5.7
4.78 0543 788 5.9
5.13 0582 80.7 6.0

pot+dp/2 Cv Ccv

Consolidation in a specified time:

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km41+920.sas

x10-3 (cm2/sec)
0.81 0.81

Sr
(cm)

5.8
5.1
4.6
4.1
3.8
34
3.1
2.8
26
2.3
2.1
1.9
1.7
1.6
14

(year)

547
5.81
6.15
6.49
6.83
7.18
7.52
7.86
8.20
8.54
8.88
9.23
9.57
9.91
10.25

Tv

0.621
0.660
0.698
0.737
0.776
0.814
0.853
0.891
0.930
0.968
1.007
1.045
1.083
1121
1.159

0.000

Uv
(%)

82.5
84.1
85.6
86.9
88.1
89.1
90.1
90.9
9.7
92.4
93.0
93.6
94.1
94.5
95.0

(cm)

6.1
6.3
6.4
6.5
6.6
6.6
6.7
6.8
6.8
6.9
6.9
7.0
7.0
7.0
7.1

(cm)

1.3
1.2
1.1
1.0
0.9
0.8
0.7
0.7
0.6
0.6
0.5
0.5
0.4
0.4
0.4



Height (m)

Description: Du an duong gom doc QL5 phai tuyen

Comments: Km41+920; Htk = 1.3m

File Name: Km41+920.gsz
Analysis Method: Bishop
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Name: 3

Cohesion': 1.96
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Du an duong gom doc QL5 phai tuyen
Km42+191.14; Htk = 3.7m
INPUT DATA

CALCULATION OPTIONS
Settlement calculation model: Compression index
dp/po to set up compression zone: 0.15
Natural consolidation: Yes
Ignor vertical consolidation: Yes
Ignor influence of disturbance: No
Ignor influence of drainage resistance of PVD: No

Underground water Unit weight, t/m3: 0.98
EMBANKMENT PARAMETERS

U. weight=2.05  HNE=4.4 b=55 a=2.0
SOIL PROPERTIES

DATA FORMAT

Layer h gama Co m Cs

PO P1 P2 P3 P4 P5
el el e2 e3 e4 e5
P1 P2 P3 P4 P5
Cv1 Cv2 Cv3 Cv4 Cv5
DATA

3.0 6.0 1.79 - - 0.045
0000 0250 0.500 1.000 2.000 4.000
1.058 1.037 1006 0961 0.888 0.789
0125 0375 0.750 1.500  3.000
1.010 0806 0.819 0.806  0.931

3_N 1.0 1.79 - - -
0000 0250 0.500 1.000 2.000 4.000
1.058 1.037 1006 0961 0.888 0.789
0125 0375 0.750 1.500  3.000
1.010 0806 0.819 0.806  0.931
END.

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km42+191.14.sas

Thickness of sublayer, m: 1.0

Shall be treated: No

Level from ground surface, m: -0.5

Cc pc N Drain- Con-
P6 P7(kg/cm2) age soli-
eb e’ dation

P6 P7(kg/cm2)
Cv6 Cv7 Ch/Cv (x10-3 cm2/s)

0.43 6.9 - 1side  Over
8.000  0.000
0.666  0.000
6.000  0.000

0926 0.000 1.0

0.43 - 1side  Normal
8.000 0.000
0.666  0.000
6.000 0.000

0926 0.000 1.0



Du an duong gom doc QL5 phai tuyen

Km42+191.14; Htk = 3.7Tm

SETTLEMENT CALCULATION
hi Po €0 Cs
(m) (t/m2)

Layer 3_0O, Subtotal S=

1.0 0.90 1.038
1.0 1.71 1.037
1.0 2.52 1.037
1.0 3.33 1.024
1.0 4.14 1.014
1.0 4.94 1.006

Layer 3_N, Subtotal S=
1.0 5.76 0.997

Total Settlement S=

0.045
0.045
0.045
0.045
0.045
0.045

Cc

0.43
0.43
0.43
0.43
0.43
0.43

0.43

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km42+191.14.sas

Pc
(tm2)

6.85
6.85
6.85
6.85
6.85
6.85

dp
(t/m2)
Center

9.02
8.97
8.83
8.56
8.21
7.79

7.35

~
—
©

dp
(thm2)
Shoulder

8.30
7.13
6.40
5.93
5.60
5.34

5.12

S
(cm)

23.0
46
3.7
34
35
3.7
4.1

(thm2)
Toe

0.72
1.88
2.60
3.02
3.28
3.43

3.52

—_
(&3]



Du an duong gom doc QL5 phai tuyen

Km42+191.14; Htk = 3.7Tm

CONSOLIDATION ANALYSIS

INITIAL PARAMETERS
Layer  po dp

(tm2)  (tm2) (t/m2)

3.0 2.92 8.71 7.27
3_N 5.76 7.35 9.43

NATRUAL CONSOLIDATION
t Tv Uv St
(year) (%) (cm)
0.75 0.039 223 9.3
1.50 0.078 315 13.2
2.25 0117 385 16.1
3.00 0.156 444 18.6
3.75 0.195 496 20.8
4.50 0234 542 22.7
5.25 0273 584 245
6.00 0311 622 26.1
6.75 0.350 65.6 275
7.50 0389 68.8 28.8
8.25 0428 717 30.0
9.00 0467 743 31.1
9.75 0506 76.7 321
1050 0545 789 33.0
1125 0584 80.8 33.9

pot+dp/2 Cv Ccv

Consolidation in a specified time:

x10-3 (cm2/sec)
0.82 0.82
0.81 0.82

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km42+191.14.sas

(vear)

12.00
12.75
13.50
14.25
15.00
15.75
16.50
17.25
18.00
18.75
19.50
20.25
21.00
21.75
22.50

Tv

0.623
0.661
0.700
0.739
0.778
0.816
0.855
0.894
0.932
0.971
1.009
1.048
1.086
1.124
1.162

0.000

Uv
(%)

82.6
84.2
85.7
87.0
88.1
89.2
90.1
91.0
91.8
92.4
93.1
93.6
941
94.6
95.0

(cm)

34.6
35.3
35.9
36.5
36.9
37.4
37.8
38.1
38.5
38.7
39.0
39.2
39.5
39.6
39.8



Du an duong gom doc QL5 phai tuyen
Km42+191.14; Htk = 3.7m_Thay dat + coc tre
INPUT DATA

CALCULATION OPTIONS
Settlement calculation model: Compression index
dp/po to set up compression zone: 0.15
Natural consolidation: Yes
Ignor vertical consolidation: Yes
Ignor influence of disturbance: No
Ignor influence of drainage resistance of PVD: No

Underground water Unit weight, t/m3: 0.98
EMBANKMENT PARAMETERS

U. weight=2.05  HNE=4.4 b=55 a=2.0
SOIL PROPERTIES

DATA FORMAT

Layer h gama Co m Cs

PO P1 P2 P3 P4 P5
el el e2 e3 e4 e5
P1 P2 P3 P4 P5
Cv1 Cv2 Cv3 Cv4 Cv5
DATA

TD+Ctre 4.5 1.80 - - -

0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000

3.0 1.5 1.79 - - 0.045
0000 0250 0.500 1.000 2.000 4.000
1.058 1.037 1006 0961 0.888 0.789
0125 0375 0.750 1.500  3.000
1.010 0806 0.819 0.806  0.931

3_N 1.0 1.79 - - -

0000 0250 0.500 1.000 2.000 4.000

1.058 1.037 1006 0961 0.888 0.789
0125 0375 0.750 1.500  3.000
1.010 0806 0.819 0.806  0.931

5 3.0 1.79 - - 0.026
0.000 8.000 0.000 0.000 0.000 0.000
0756 0.75%6 0.000 0.000 0.000 0.000
0250 0500 1.000 2.000 4.000
3206 3206 3206 3206 3.206

END.

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-sip\Km42+191.14_TD+Ctre sua 15.11.sas

Thickness of sublayer, m: 1.0

Shall be treated: No

Level from ground surface, m: -0.5

Cc pc N Drain-
P6 P7(kg/cm2) age
eb e’

P6 P7(kg/cm2)

Con-
soli-
dation

Cv6 Cv7 Ch/Cv (x10-3 cm2/s)

- - 50

0.000  0.000

0.000 0.000

0.000  0.000

0.000 0.000 1.0

0.43 6.9 - 1 side
8.000 0.000

0.666  0.000

6.000 0.000

0926 0.000 1.0

0.43 - 1 side
8.000  0.000

0.666  0.000

6.000  0.000

0926 0.000 1.0

0.20 16.0 - 1 side
0.000  0.000

0.000  0.000

0.000  0.000

0.000 0.000 1.0

Over

Normal

Over



Du an duong gom doc QL5 phai tuyen
Km42+191.14; Htk = 3.7m_Thay dat + coc tre

SETTLEMENT CALCULATION
hi Po €0 Cs Cc Pc
(m) (Ym2) (thm2)

Layer TD+Ctre, Subtotal S=

1.0 0.90 0.000 - 0.00
1.0 1.72 0.000 - 0.00
1.0 2.54 0.000 - 0.00
1.0 3.36 0.000 - 0.00
0.5 3.97 0.000 - 0.00

Layer 3_0O, Subtotal S=
1.0 459 1.010 0.045 043 6.85
0.5 5.19 1.004 0.045 043 6.85

Layer 3_N, Subtotal S=
1.0 5.80 09% - 0.43

Layer 5, Subtotal S=

1.0 6.61 0.756 0.026 0.20 16.00
1.0 742 0.756 0.026 0.20 16.00
1.0 8.23 0.756 0.026 0.20 16.00

Total Settlement S=

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-sip\Km42+191.14_TD+Ctre sua 15.11.sas

dp
(t/m2)
Center

9.02
8.97
8.83
8.56
8.30

8.00
7.68

7.35

6.91
6.49
6.09

(cm)

0.0
0.0
0.0
0.0
0.0
0.0

dp
(thm2)
Shoulder

8.30
7.13
6.40
5.93
5.67

5.46
5.28

5.12

4.92
4.74
4.56

S

(cm)

0.0
0.0
0.0
0.0
0.0
0.0

—_
o

(thm2)
Toe

0.72
1.88
2.60
3.02
3.23

3.37
3.46

3.52

3.56
3.56
3.54

0.0
0.0
0.0
0.0
0.0
0.0

0.8
0.3
0.3
0.2



Du an duong gom doc QL5 phai tuyen

Km42+191.14; Htk = 3.7m_Thay dat + coc tre

CONSOLIDATION ANALYSIS
INITIAL PARAMETERS
Layer  po dp pot+dp/2 Cv Ccv
(tm2)  (Ym2) (/m2) x10-3 (cm2/sec)
TD+Ctre 2.34 8.87 6.77 0.00 0.00
3.0 4.79 7.90 8.74 0.82 1.53
3_N 5.80 7.35 9.47 0.81 1.53
5 7.42 6.49 1066  3.21 1.53
NATRUAL CONSOLIDATION
t Tv Uv St Sr
(vear) (%) (em)  (cm)
0.25 0.039 223 4.0 14.0
0.49 0.078 315 5.7 12.4
0.74 0.117 385 7.0 1.1
0.99 0.156 444 8.0 10.0
1.24 0.195 496 9.0 9.1
1.48 0234 542 9.8 8.3
1.73 0273 584 10.5 7.5
1.98 0311 622 11.2 6.8
2.23 0.350 65.6 11.9 6.2
247 0389 68.8 12.4 5.6
2.72 0428 717 12.9 5.1
2.97 0467 743 13.4 4.6
3.21 0506 76.7 13.9 4.2
3.46 0545 789 14.2 3.8
3.71 0.584 80.8 14.6 3.5

Consolidation in a specified time:

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-sip\Km42+191.14_TD+Ctre sua 15.11.sas

(year)

3.96
4.20
4.45
4.70
4.94
5.19

Tv

0.623
0.661
0.700
0.739
0.778
0.817
0.855
0.894
0.932
0.971
1.009
1.048
1.086
1.124
1.162

o
o
[$)]
w

Uv
(%)

82.6
84.2
85.7
87.0
88.1
89.2
90.1
91.0
91.8
92.5
93.1
93.6
941
94.6
95.0

N



Du an duong gom doc QL5 phai tuyen

Cong_Km42+191.14; Htk = 4.0m_Thay dat + coc tre

INPUT DATA

CALCULATION OPTIONS

Settlement calculation model: Compression index
dp/po to set up compression zone: 0.15

Natural consolidation: Yes

Ignor vertical consolidation: Yes
Ignor influence of disturbance: No
Ignor influence of drainage resistance of PVD: No
Unit weight, t/m3: 0.98

Underground water

EMBANKMENT PARAMETERS
U. weight=2.05  HNE=4.4
SOIL PROPERTIES
DATA FORMAT
Layer h gama Co
PO P1 P2 P3
el el e2 e3
P1 P2 P3
Cv1 Cv2 Cv3
DATA
TD+Ctre 5.5 1.80 -
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
30 0.5 1.79 -
0.000 0.250 0.500 1.000
1.058 1.037 1.006 0.961
0125 0.375 0.750
1.010 0806 0.819
3N 1.0 1.79 -
0.000 0.250 0.500 1.000
1.058 1.037 1.006 0.961
0125 0.375 0.750
1.010 0806 0.819
5 3.0 1.79 -
0.000 8.000 0.000 0.000
0.756  0.756 0.000 0.000
0.250  0.500 1.000
3.206 3.206 3.206

END.

b=5.5

m
P4
ed
P4
Cv4

0.000
0.000
0.000
0.000

2.000
0.888
1.500
0.806

2.000
0.888
1.500
0.806

0.000
0.000
2.000
3.206

a=2.0

Cs
P5
e5
P5
Cv5

0.000
0.000
0.000
0.000

0.045
4.000
0.789
3.000
0.931

4.000
0.789
3.000
0.931

0.026
0.000
0.000
4.000
3.206

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km42+191.14_TD+Ctre sua 15.11_Cong.sas

Thickness of sublayer, m: 1.0

Shall be treated: No

Level from ground surface, m: -0.5

Cc
P6
€6
P6
Cv6

0.000
0.000
0.000
0.000

0.43

8.000
0.666
6.000
0.926

0.43

8.000
0.666
6.000
0.926

0.20

0.000
0.000
0.000
0.000

pc

N

P7(kg/cm2)

Y

P7(kg/cm2)

Cv7

0.000
0.000
0.000
0.000

6.9

0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

16.0

0.000
0.000
0.000
0.000

50

1.0

1.0

1.0

1.0

Drain-
age

1 side

1 side

1 side

Con-
soli-
dation

Ch/Cv (x10-3 cm2/s)

Over

Normal

Over



Du an duong gom doc QL5 phai tuyen
Cong_Km42+191.14; Htk = 4.0m_Thay dat + coc tre

SETTLEMENT CALCULATION
hi Po €0 Cs Cc Pc
(m) (Ym2) (thm2)

Layer TD+Ctre, Subtotal S=

1.0 0.90 0.000 - 0.00
1.0 1.72 0.000 - 0.00
1.0 2.54 0.000 - 0.00
1.0 3.36 0.000 - 0.00
1.0 4.18 0.000 - 0.00
0.5 4.80 0.000 - 0.00

Layer 3_O, Subtotal S=
0.5 5.20 1.003 0.045 043 6.85

Layer 3_N, Subtotal S=
1.0 5.81 09% - 0.43

Layer 5, Subtotal S=

1.0 6.62 0.756 0.026 0.20 16.00
1.0 743 0.756 0.026 0.20 16.00
1.0 8.24 0.756 0.026 0.20 16.00

Total Settlement S=

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km42+191.14_TD+Ctre sua 15.11_Cong.sas

dp
(t/m2)
Center

9.02
8.97
8.83
8.56
8.21
7.90

7.68

7.35

6.91
6.49
6.09

(cm)

0.0
0.0
0.0
0.0
0.0
0.0
0.0

—_
o

dp
(thm2)
Shoulder

8.30
713
6.40
5.93
5.60
5.40

5.28

5.12

4.92
4.74
4.56

S

(cm)

0.0
0.0
0.0
0.0
0.0
0.0
0.0

1.0
0.4
0.3
0.3

(thm2)
Toe

0.72
1.88
2.60
3.02
3.28
3.40

3.46

3.52

3.56
3.56
3.54

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.8
0.3
0.3
0.2



Du an duong gom doc QL5 phai tuyen

Cong_Km42+191.14; Htk = 4.0m_Thay dat + coc tre

CONSOLIDATION ANALYSIS
INITIAL PARAMETERS
Layer  po dp pot+dp/2 Cv Ccv
(tm2)  (Ym2) (/m2) x10-3 (cm2/sec)
TD+Ctre 2.75 8.77 7.13 0.00 0.00
3.0 5.20 7.68 9.04 0.82 1.82
3_N 5.81 7.35 9.48 0.81 1.82
5 743 6.49 1067 3.21 1.82
NATRUAL CONSOLIDATION
t Tv Uv St Sr
(vear) (%) (em)  (cm)
0.14 0039 222 2.7 9.3
0.28 0078 314 3.8 8.2
0.42 0.116 385 4.6 74
0.56 0.155 444 5.3 6.7
0.69 0.194 495 6.0 6.1
0.83 0233 541 6.5 55
0.97 0272 583 7.0 5.0
1.11 0310 621 75 4.6
1.25 0.349 655 7.9 41
1.39 0.388 68.7 8.3 3.8
1.53 0427 715 8.6 3.4
1.67 0465 742 8.9 3.1
1.81 0.504 76.6 9.2 2.8
1.94 0543 787 9.5 2.6
2.08 0582 80.7 9.7 2.3

Consolidation in a specified time:

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km42+191.14_TD+Ctre sua 15.11_Cong.sas

(year)

2.22
2.36
2.50
2.64
2.78
2.92
3.06
3.19
3.33
3.47
3.61
3.75
3.89
4.03
417

Tv

0.620
0.659
0.698
0.736
0.775
0.813
0.852
0.890
0.929
0.967
1.006
1.044
1.082
1.120
1.158



Height (m)

Description: Du an duong gom doc QL5 phai tuyen
Comments: Km42+191.14; Htk = 3.7m

File Name: Km42+191.14.gsz

Analysis Method: Bishop
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Name: EB  Unit Weight: 2.05
Unit Weight: 1.79

Name: 3

Cohesion': 1.96
Cohesion': 1.78

Phi': 24.15

10

20

30

40

50 60
Distance (m)

70

80

90

100

110



Height (m)

Description: Du an duong gom doc QL5 phai tuyen

Comments: Km42+191.14; Htk = 3.7m_Thay dat + coc tre + Vai DKT 200KN/m
File Name: Km42+191.14_TD+Ctre.gsz

Analysis Method: Bishop

Name: EB  Unit Weight: 2.05 Cohesion: 1.96  Phi': 24.15
Name: 3 Unit Weight: 1.79  Cohesion': 1.78
Name: TD+Ctre  Unit Weight: 1.82 Cohesion: 0  Phi" 30

30 —

20 —

10 —
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Distance (m)



Du an duong gom doc QL5 phai tuyen
Km42+605.16; Htk = 1.7m
INPUT DATA

CALCULATION OPTIONS
Settlement calculation model: Compression index
dp/po to set up compression zone: 0.15
Natural consolidation: Yes
Ignor vertical consolidation: Yes
Ignor influence of disturbance: No
Ignor influence of drainage resistance of PVD: No

Underground water Unit weight, t/m3: 0.98
EMBANKMENT PARAMETERS

U. weight=2.05  HNE=2.2 b=55 a=2.6
SOIL PROPERTIES

DATA FORMAT

Layer h gama Co m Cs

PO P1 P2 P3 P4 P5
el el e2 e3 e4 e5
P1 P2 P3 P4 P5
Cv1 Cv2 Cv3 Cv4 Cv5
DATA

3.0 6.0 1.79 - - 0.045
0000 0250 0.500 1.000 2.000 4.000
1.058 1.037 1006 0961 0.888 0.789
0125 0375 0.750 1.500  3.000
1.010 0806 0.819 0.806  0.931

3_N 4.0 1.79 - - -
0000 0250 0.500 1.000 2.000 4.000
1.058 1.037 1006 0961 0.888 0.789
0125 0375 0.750 1.500  3.000
1.010 0806 0.819 0.806  0.931
END.

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km42+605.16.sas

Thickness of sublayer, m: 1.0

Shall be treated: No

Level from ground surface, m: -0.5

Cc pc N Drain- Con-
P6 P7(kg/cm2) age soli-
eb e’ dation

P6 P7(kg/cm2)
Cv6 Cv7 Ch/Cv (x10-3 cm2/s)

0.43 6.9 - 1side  Over
8.000  0.000
0.666  0.000
6.000  0.000

0926 0.000 1.0

0.43 - 1side  Normal
8.000 0.000
0.666  0.000
6.000 0.000

0926 0.000 1.0



Du an duong gom doc QL5 phai tuyen

Km42+605.16; Htk = 1.7m

SETTLEMENT CALCULATION
hi Po €0 Cs
(m) (t/m2)

Layer 3_0O, Subtotal S=

1.0 0.90 1.038
1.0 1.71 1.037
1.0 2.52 1.037
1.0 3.33 1.024
1.0 4.14 1.014
1.0 4.94 1.006

Layer 3_N, Subtotal S=

1.0 5.75 0.997
1.0 6.57 0.988
1.0 7.37 0.981
1.0 8.18 0.974

Total Settlement S=

0.045
0.045
0.045
0.045
0.045
0.045

Cc

0.43
0.43
0.43
0.43
0.43
0.43

0.43
0.43
0.43
0.43

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km42+605.16.sas

Pc
(tm2)

6.85
6.85
6.85
6.85
6.85
6.85

dp
(t/m2)
Center

4.51
4.49
4.42
4.30
4.14
3.94

3.73
3.52
3.32
3.12

dp
(thm2)
Shoulder

4.23
3.74
3.39
3.14
2.95
2.81

2.68
2.57
247
2.38

S
(cm)

(thm2)
Toe

0.28
0.76
1.11
1.34
1.49
1.59

1.65
1.69
1.71
1.71

N



Du an duong gom doc QL5 phai tuyen

Km42+605.16; Htk = 1.7m

CONSOLIDATION ANALYSIS

INITIAL PARAMETERS
Layer  po dp

(tm2)  (tm2) (t/m2)

3.0 2.92 4.37 5.10
3_N 6.97 3.42 8.68

NATRUAL CONSOLIDATION
t Tv Uv St
(year) (%) (cm)
1.54 0.039 223 5.8
3.08 0.078 315 8.2
4.62 0117 385 10.1
6.16 0.156 444 11.6
7.69 0.195 496 13.0
9.23 0234 542 14.2
10.77 0273 584 15.2
1231 0312 622 16.2
13.85 0350 65.6 171
1539 0389 688 18.0
16.93 0428 717 18.7
1847 0467 743 19.4
20.01 0506 76.7 20.0
2154 0545 789 20.6
23.08 0584 808 211

pot+dp/2 Cv Ccv

Consolidation in a specified time:

x10-3 (cm2/sec)
0.81 0.81
0.82 0.81

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km42+605.16.sas

(vear)

24.62
26.16
271.70
29.24
30.78
32.32
33.86
35.39
36.93
38.47
40.01
41.55
43.09
44.63
46.17

Tv

0.623
0.662
0.700
0.739
0.778
0.817
0.855
0.894
0.932
0.971
1.009
1.048
1.086
1.124
1.162

0.000

Uv
(%)

82.6
84.2
85.7
87.0
88.1
89.2
90.1
91.0
91.8
92.5
93.1
93.6
941
94.6
95.0

(cm)

216
22.0
22.4
22.7
23.0
23.3
23.5
23.8
24.0
241
24.3
24.4
24.6
24.7
24.8



Description: Du an duong gom doc QL5 phai tuyen
Comments: Km42+605.16; Htk = 1.7m

File Name: Km42+605.16.gsz

Analysis Method: Bishop

Name: EB  Unit Weight: 2.05 Cohesion: 1.96  Phi': 24.15
Name: 3 Unit Weight: 1.79  Cohesion': 1.78

30 —

20 —

10 —

Height (m)

Distance (m)



Du an duong gom doc QL5 phai tuyen
Km42+900; Htk = 1.8m
INPUT DATA

CALCULATION OPTIONS
Settlement calculation model: Compression index
dp/po to set up compression zone: 0.15
Natural consolidation: Yes
Ignor vertical consolidation: Yes
Ignor influence of disturbance: No
Ignor influence of drainage resistance of PVD: No

Underground water Unit weight, t/m3: 0.98
EMBANKMENT PARAMETERS

U. weight=2.05  HNE=2.4 b=55 a=2.6
SOIL PROPERTIES

DATA FORMAT

Layer h gama Co m Cs

PO P1 P2 P3 P4 P5
el el e2 e3 e4 e5
P1 P2 P3 P4 P5
Cv1 Cv2 Cv3 Cv4 Cv5
DATA

3.0 6.0 1.79 - - 0.045
0000 0250 0.500 1.000 2.000 4.000
1.058 1.037 1006 0961 0.888 0.789
0125 0375 0.750 1.500  3.000
1.010 0806 0.819 0.806  0.931

3_N 5.5 1.79 - - -
0000 0250 0.500 1.000 2.000 4.000
1.058 1.037 1006 0961 0.888 0.789
0125 0375 0.750 1.500  3.000
1.010 0806 0.819 0.806  0.931
END.

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km42+900.sas

Thickness of sublayer, m: 1.0

Shall be treated: No

Level from ground surface, m: -0.5

Cc pc N Drain- Con-
P6 P7(kg/cm2) age soli-
eb e’ dation

P6 P7(kg/cm2)
Cv6 Cv7 Ch/Cv (x10-3 cm2/s)

0.43 6.9 - 1side  Over
8.000  0.000
0.666  0.000
6.000  0.000

0926 0.000 1.0

0.43 - 1side  Normal
8.000 0.000
0.666  0.000
6.000 0.000

0926 0.000 1.0



Du an duong gom doc QL5 phai tuyen

Km42+900; Htk = 1.8m

SETTLEMENT CALCULATION
hi Po €0 Cs
(m) (t/m2)

Layer 3_O, Subtotal S=

1.0 0.90 1.038
1.0 1.71 1.037
1.0 2.52 1.037
1.0 3.33 1.024
1.0 4.14 1.014
1.0 4.94 1.006
Layer 3_N, Subtotal S=

1.0 5.75 0.997
1.0 6.57 0.988
1.0 7.37 0.981
1.0 8.18 0.974
1.0 9.00 0.968
0.5 9.60 0.964

Total Settlement S=

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km42+900.sas

0.045
0.045
0.045
0.045
0.045
0.045

Cc

0.43
0.43
0.43
0.43
0.43
0.43

0.43
0.43
0.43
0.43
0.43
0.43

Pc
(tm2)

6.85
6.85
6.85
6.85
6.85
6.85

dp
(t/m2)
Center

4.92
4.90
4.82
4.69
4.51
4.30

4.07
3.84
3.62
3.41
3.21
3.07

dp
(thm2)
Shoulder

4.62
4.09
3.70
3.42
3.22
3.06

2.93
2.81
2.70
2.59
2.50
242

(thm2)
Toe

0.30
0.83
1.21
1.46
1.63
1.73

1.80
1.84
1.86
1.87
1.86
1.85



Du an duong gom doc QL5 phai tuyen

Km42+900; Htk = 1.8m

CONSOLIDATION ANALYSIS

INITIAL PARAMETERS
Layer  po dp

(tm2)  (tm2) (t/m2)

3.0 2.92 477 5.30
3_N 7.58 3.56 9.36

NATRUAL CONSOLIDATION
t Tv Uv St
(year) (%) (cm)
2.04 0.039 223 74
4.07 0.078 315 10.5
6.11 0117 385 12.9
8.14 0.156 445 14.8
1018  0.195 496 16.6
1222 0234 542 18.1
1425 0273 584 19.5
1629 0312 622 20.8
18.33  0.351  65.6 219
2036 0.390 68.8 23.0
2240 0429 717 23.9
2443 0467 743 24.8
2647 0506 76.7 25.6
2851 0545 789 26.3
3054 0584 808 27.0

pot+dp/2 Cv Ccv

Consolidation in a specified time:

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km42+900.sas

x10-3 (cm2/sec)
0.81 0.81
0.81 0.81

(vear)

32.58
34.61
36.65
38.69
40.72
42.76
44.79
46.83
48.87
50.90
52.94
54.98
57.01
59.05
61.08

Tv

0.623
0.662
0.701
0.740
0.778
0.817
0.856
0.894
0.933
0.972
1.010
1.048
1.087
1.125
1.163

0.000

Uv
(%)

82.6
84.2
85.7
87.0
88.2
89.2
90.2
91.0
91.8
92.5
93.1
93.6
941
94.6
95.0

(cm)

27.6
28.1
28.6
29.0
29.4
29.8
30.1
30.4
30.6
30.9
31.1
31.3
314
31.6
31.7



Description: Du an duong gom doc QL5 phai tuyen
Comments: Km42+900; Htk = 1.8m

File Name: Km42+900.gsz

Analysis Method: Bishop

Name: EB  Unit Weight: 2.05 Cohesion: 1.96  Phi': 24.15
Name: 3 Unit Weight: 1.79  Cohesion": 1.78

30 —

20 —

10 —

Height (m)

Distance (m)



Du an duong gom doc QL5 phai tuyen
Km43+043.33; Htk = 2.15m
INPUT DATA

CALCULATION OPTIONS
Settlement calculation model: Compression index
dp/po to set up compression zone: 0.15
Natural consolidation: Yes
Ignor vertical consolidation: Yes
Ignor influence of disturbance: No
Ignor influence of drainage resistance of PVD: No

Underground water Unit weight, t/m3: 0.98
EMBANKMENT PARAMETERS

U. weight=2.05  HNE=2.9 b=55 a=3.2
SOIL PROPERTIES

DATA FORMAT

Layer h gama Co m Cs

PO P1 P2 P3 P4 P5
el el e2 e3 e4 e5
P1 P2 P3 P4 P5
Cv1 Cv2 Cv3 Cv4 Cv5
DATA

3.0 6.0 1.79 - - 0.045
0000 0250 0.500 1.000 2.000 4.000
1.058 1.037 1006 0961 0.888 0.789
0125 0375 0.750 1.500  3.000
1.010 0806 0.819 0.806  0.931

3_N 6.0 1.79 - - -
0000 0250 0.500 1.000 2.000 4.000
1.058 1.037 1006 0961 0.888 0.789
0125 0375 0.750 1.500  3.000
1.010 0806 0.819 0.806  0.931
END.

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km43+043.33.sas

Thickness of sublayer, m: 1.0

Shall be treated: No

Level from ground surface, m: -0.5

Cc pc N Drain- Con-
P6 P7(kg/cm2) age soli-
eb e’ dation

P6 P7(kg/cm2)
Cv6 Cv7 Ch/Cv (x10-3 cm2/s)

0.43 6.9 - 1side  Over
8.000  0.000
0.666  0.000
6.000  0.000

0926 0.000 1.0

0.43 - 1side  Normal
8.000 0.000
0.666  0.000
6.000 0.000

0926 0.000 1.0



Du an duong gom doc QL5 phai tuyen
Km43+043.33; Htk = 2.15m

SETTLEMENT CALCULATION
hi Po €0 Cs
(m) (t/m2)

Layer 3_O, Subtotal S=

1.0 0.90 1.038
1.0 1.71 1.037
1.0 2.52 1.037
1.0 3.33 1.024
1.0 4.14 1.014
1.0 4.94 1.006
Layer 3_N, Subtotal S=

1.0 5.76 0.997
1.0 6.57 0.988
1.0 7.38 0.981
1.0 8.19 0.974
1.0 9.00 0.968
1.0 9.81 0.962

Total Settlement S=

0.045
0.045
0.045
0.045
0.045
0.045

Cc

0.43
0.43
0.43
0.43
0.43
0.43

0.43
0.43
0.43
0.43
0.43
0.43

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km43+043.33.sas

Pc
(tm2)

6.85
6.85
6.85
6.85
6.85
6.85

dp
(t/m2)
Center

5.94
5.92
5.84
5.70
5.50
5.26

5.00
4.73
4.47
4.22
3.99
3.77

dp

(tm2)
Shoulder

5.65
5.12
4.69
4.36
4.10
3.89

3.71
3.55
3.41
3.28
3.15
3.03

S
(cm)

113
19
13
14
18
2.2
2.7

211
47
4.1
36
3.2
2.9
26

324

(thm2)
Toe

0.29
0.82
1.24
1.55
1.77
1.92

2.03
2.10
2.14
2.16
217
2.16



Du an duong gom doc QL5 phai tuyen
Km43+043.33; Htk = 2.15m

CONSOLIDATION ANALYSIS

INITIAL PARAMETERS
Layer  po dp

(tm2)  (tm2) (t/m2)

3.0 2.92 5.78 5.81
3_N 7.78 4.34 9.95

NATRUAL CONSOLIDATION
t Tv Uv St
(year) (%) (cm)
2.22 0.039 223 9.8
443 0.078 315 13.9
6.65 0117 386 17.0
8.87 0.156 445 19.6
11.08 0195 496 219
1330 0234 542 23.9
1552 0273 584 25.8
1773 0312 622 274
19.95 0351 65.6 29.0
2217 0390 68.8 30.4
2438 0429 717 31.6
2660 0468 743 32.8
2882 0507 767 33.8
31.03 0545 789 34.8
3325 0584 808 35.7

pot+dp/2 Cv Ccv

Consolidation in a specified time:

x10-3 (cm2/sec)
0.81 0.81
0.81 0.81

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km43+043.33.sas

(vear)

35.47
37.68
39.90
4212
44.33
46.55
48.77
50.98
53.20
55.42
57.63
59.85
62.07
64.28
66.50

Tv

0.623
0.662
0.701
0.740
0.779
0.817
0.856
0.895
0.933
0.972
1.010
1.049
1.087
1.125
1.163

0.000

Uv
(%)

82.6
84.2
85.7
87.0
88.2
89.2
90.2
91.0
91.8
92.5
93.1
93.6
941
94.6
95.0

(cm)

36.5
37.2
37.8
38.4
38.9
39.4
39.8
40.2
40.5
40.8
411
413
415
4.7
41.9



Du an duong gom doc QL5 phai tuyen
Km43+043.33; Htk = 2.15m_Thay dat + coc tre
INPUT DATA

CALCULATION OPTIONS
Settlement calculation model: Compression index
dp/po to set up compression zone: 0.15
Natural consolidation: Yes
Ignor vertical consolidation: Yes
Ignor influence of disturbance: No
Ignor influence of drainage resistance of PVD: No

Underground water Unit weight, t/m3: 0.98
EMBANKMENT PARAMETERS

U. weight=2.05  HNE=2.9 b=55 a=3.2
SOIL PROPERTIES

DATA FORMAT

Layer h gama Co m Cs

PO P1 P2 P3 P4 P5
el el e2 e3 e4 e5
P1 P2 P3 P4 P5
Cv1 Cv2 Cv3 Cv4 Cv5
DATA

TD+Ctre 4.0 1.80 - - -

0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000

3.0 2.0 1.79 - - 0.045
0000 0250 0.500 1.000 2.000 4.000
1.058 1.037 1006 0961 0.888 0.789
0125 0375 0.750 1.500  3.000
1.010 0806 0.819 0.806  0.931

3_N 6.0 1.79 - - -
0000 0250 0.500 1.000 2.000 4.000
1.058 1.037 1006 0961 0.888 0.789
0125 0375 0.750 1.500  3.000
1.010 0806 0.819 0.806  0.931
END.

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km43+043.33_TD+Ctre.sas

Thickness of sublayer, m: 1.0

Shall be treated: No

Level from ground surface, m: -0.5

Cc pc N Drain- Con-
P6 P7(kg/cm2) age soli-
eb e’ dation

P6 P7(kg/cm2)
Cv6 Cv7 Ch/Cv (x10-3 cm2/s)

- - 50

0.000  0.000

0.000 0.000

0.000  0.000

0.000 0.000 1.0

0.43 6.9 - 1side  Over
8.000 0.000

0.666  0.000

6.000 0.000

0926 0.000 1.0

0.43 - 1side  Normal
8.000  0.000
0.666  0.000
6.000  0.000

0926 0.000 1.0



Du an duong gom doc QL5 phai tuyen
Km43+043.33; Htk = 2.15m_Thay dat + coc tre

SETTLEMENT CALCULATION
hi Po €0 Cs
(m) (t/m2)

Layer TD+Ctre, Subtotal S=

1.0 0.90 0.000
1.0 1.72 0.000
1.0 2.54 0.000
1.0 3.36 0.000

Layer 3_O, Subtotal S=
1.0 4.18 1.014
1.0 4.99 1.006

Layer 3_N, Subtotal S=

1.0 5.80 0.996
1.0 6.61 0.988
1.0 742 0.980
1.0 8.23 0.974
1.0 9.04 0.968
1.0 9.85 0.962

Total Settlement S=

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km43+043.33_TD+Ctre.sas

0.045
0.045

Cc

0.00
0.00
0.00
0.00

0.43
0.43

0.43
0.43
0.43
0.43
0.43
0.43

Pc

(tm2)

6.85
6.85

dp
(t/m2)
Center

5.94
5.92
5.84
5.70

5.50
5.26

5.00
4.73
4.47
4.22
3.99
3.77

(cm)

0.0
0.0
0.0
0.0
0.0

dp
(thm2)
Shoulder

5.65
5.12
4.69
4.36

4.10
3.89

3.7
3.55
3.41
3.28
3.15
3.03

S
(cm)

(thm2)
Toe

0.29
0.82
1.24
1.55

1.77
1.92

2.03
2.10
2.14
2.16
217
2.16



Du an duong gom doc QL5 phai tuyen
Km43+043.33; Htk = 2.15m_Thay dat + coc tre

CONSOLIDATION ANALYSIS
INITIAL PARAMETERS
Layer  po dp pot+dp/2 Cv Ccv
(tm2)  (Ym2) (/m2) x10-3 (cm2/sec)
TD+Ctre 2.13 5.89 5.07 0.00 0.00
3.0 4.58 5.38 1.27 0.82 0.81
3_N 7.82 4.34 9.99 0.81 0.81
NATRUAL CONSOLIDATION
t Tv Uv St Sr
(year) (%) (cm)  (cm)
0.98 0039 223 75 26.3
1.97 0.078 315 10.6 23.1
2.95 0.117 385 13.0 20.8
3.93 0.156 444 15.0 18.8
4.92 0.195 496 16.8 17.0
5.90 0234 542 18.3 15.5
6.88 0273 584 19.7 14.1
7.87 0311 622 21.0 12.8
8.85 0.350 65.6 22.2 11.6
9.83 0.389 688 23.2 10.5
10.82 0428 717 24.2 9.6
11.80 0467 743 25.1 8.7
1278 0506 76.7 25.9 7.9
13.77 0545 789 26.6 7.1
1475 0584 80.8 27.3 6.5

Consolidation in a specified time:

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km43+043.33_TD+Ctre.sas

Tv

0.623
0.661
0.700
0.739
0.778
0.816
0.855
0.894
0.932
0.971
1.009
1.048
1.086
1.124
1.162

o
(an)
—_
w

(cm)

27.9
284
28.9
29.4
29.8
30.1
30.4
30.7
31.0
31.2
31.4
31.6
31.8
31.9
32.1



Height (m)

Description: Du an duong gom doc QL5 phai tuyen
Comments: Km43+043.33; Htk = 2.15m

File Name: Km43+043.33.gsz

Analysis Method: Bishop

30

20

10

-10

Name: EB  Unit Weight: 2.05

Name: 3

Unit Weight: 1.79  Cohesion': 1.78

Cohesion': 1.96

Phi': 24.15

10

20

30

40

50 60
Distance (m)

70

80

90

100

110



Du an duong gom doc QL5 phai tuyen
Km44+280; Htk = 2.4m
INPUT DATA

CALCULATION OPTIONS
Settlement calculation model: Compression index
dp/po to set up compression zone: 0.15
Natural consolidation: Yes
Ignor vertical consolidation: Yes
Ignor influence of disturbance: No
Ignor influence of drainage resistance of PVD: No

Underground water Unit weight, t/m3: 0.98
EMBANKMENT PARAMETERS

U. weight=2.05  HNE=3.2 b=55 a=3.6
SOIL PROPERTIES

DATA FORMAT

Layer h gama Co m Cs

PO P1 P2 P3 P4 P5
el el e2 e3 e4 e5
P1 P2 P3 P4 P5
Cv1 Cv2 Cv3 Cv4 Cv5
DATA

3.0 6.0 1.79 - - 0.045
0000 0250 0.500 1.000 2.000 4.000
1.058 1.037 1006 0961 0.888 0.789
0125 0375 0.750 1.500  3.000
1.010 0806 0.819 0.806  0.931

3_N 5.0 1.79 - - -
0000 0250 0.500 1.000 2.000 4.000
1.058 1.037 1006 0961 0.888 0.789
0125 0375 0.750 1.500  3.000
1.010 0806 0.819 0.806  0.931
END.

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km44+280.sas

Thickness of sublayer, m: 1.0

Shall be treated: No

Level from ground surface, m: -0.5

Cc pc N Drain- Con-
P6 P7(kg/cm2) age soli-
eb e’ dation

P6 P7(kg/cm2)
Cv6 Cv7 Ch/Cv (x10-3 cm2/s)

0.43 6.9 - 1side  Over
8.000  0.000
0.666  0.000
6.000  0.000

0926 0.000 1.0

0.43 - 1side  Normal
8.000 0.000
0.666  0.000
6.000 0.000

0926 0.000 1.0



Du an duong gom doc QL5 phai tuyen

Km44+280; Htk = 2.4m

SETTLEMENT CALCULATION
hi Po €0 Cs
(m) (t/m2)

Layer 3_O, Subtotal S=

1.0 0.90 1.038
1.0 1.71 1.037
1.0 2.52 1.037
1.0 3.33 1.024
1.0 4.14 1.014
1.0 4.94 1.006
Layer 3_N, Subtotal S=

1.0 5.75 0.997
1.0 6.56 0.988
1.0 7.37 0.981
1.0 8.18 0.974
1.0 8.99 0.968

Total Settlement S=

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km44+280.sas

0.045
0.045
0.045
0.045
0.045
0.045

Cc

0.43
0.43
0.43
0.43
0.43
0.43

0.43
0.43
0.43
0.43
0.43

Pc
(tm2)

6.85
6.85
6.85
6.85
6.85
6.85

dp
(t/m2)
Center

6.46
6.43
6.35
6.20
5.99
5.74

5.47
5.19
4.91
4.64
4.39

211
26
2.9
3.3
3.7
4.1
45

24.8
6.3
5.5
49
43
3.8

dp

(tm2)
Shoulder

6.17
5.64
5.20
4.85
4.56
4.33

4.13
3.95
3.79
3.64
3.50

S
(cm)

—_
N

(thm2)
Toe

0.28
0.81
1.24
1.57
1.82
1.99

212
2.20
2.26
2.29
2.31



Du an duong gom doc QL5 phai tuyen

Km44+280; Htk = 2.4m

CONSOLIDATION ANALYSIS

INITIAL PARAMETERS
Layer  po dp

(tm2)  (tm2) (t/m2)

3.0 2.92 6.28 6.06
3_N 7.37 4.91 9.83

NATRUAL CONSOLIDATION
t Tv Uv St
(year) (%) (cm)
1.86 0.039 223 10.2
3.72 0.078 315 14.5
5.58 0117 385 17.7
7.44 0.156 445 20.4
9.31 0.195 496 22.8
1117 0234 542 24.9
13.03 0273 584 26.8
1489 0312 622 28.6
16.75 0351  65.6 30.1
18.61 0390 68.8 31.6
2047 0429 717 32.9
2233 0467 743 34.1
2419 0506 76.7 35.2
2606 0545 78.9 36.2
2792 0584 808 371

pot+dp/2 Cv Ccv

Consolidation in a specified time:

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km44+280.sas

x10-3 (cm2/sec)
0.81 0.81
0.81 0.81

(vear)

29.78
31.64
33.50
35.36
37.22
39.08
40.94
42.81
44.67
46.53
48.39
50.25
52.11
53.97
55.83

Tv

0.623
0.662
0.701
0.740
0.778
0.817
0.856
0.894
0.933
0.972
1.010
1.048
1.087
1.125
1.163

0.000

Uv
(%)

82.6
84.2
85.7
87.0
88.2
89.2
90.2
91.0
91.8
92.5
93.1
93.6
941
94.6
95.0

(cm)

37.9
38.7
39.3
39.9
40.5
41.0
414
418
42.1
42.5
42.7
43.0
432
434
43.6



Du an duong gom doc QL5 phai tuyen
Km44+280; Htk = 2.4m_Thay dat + coc tre
INPUT DATA

CALCULATION OPTIONS
Settlement calculation model: Compression index
dp/po to set up compression zone: 0.15
Natural consolidation: Yes
Ignor vertical consolidation: Yes
Ignor influence of disturbance: No
Ignor influence of drainage resistance of PVD: No

Underground water Unit weight, t/m3: 0.98
EMBANKMENT PARAMETERS

U. weight=2.05  HNE=3.0 b=55 a=3.6
SOIL PROPERTIES

DATA FORMAT

Layer h gama Co m Cs

PO P1 P2 P3 P4 P5
el el e2 e3 e4 e5
P1 P2 P3 P4 P5
Cv1 Cv2 Cv3 Cv4 Cv5
DATA

TD+Ctre 5.0 1.80 - - -

0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000

3.0 1.0 1.79 - - 0.045
0000 0250 0.500 1.000 2.000 4.000
1.058 1.037 1006 0961 0.888 0.789
0125 0375 0.750 1.500  3.000
1.010 0806 0.819 0.806  0.931

3_N 5.0 1.79 - - -
0000 0250 0.500 1.000 2.000 4.000
1.058 1.037 1006 0961 0.888 0.789
0125 0375 0.750 1.500  3.000
1.010 0806 0.819 0.806  0.931
END.

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-sip\Km44+280_TD+Ctre sua 15.11.sas

Thickness of sublayer, m: 1.0

Shall be treated: No

Level from ground surface, m: -0.5

Cc pc N Drain- Con-
P6 P7(kg/cm2) age soli-
eb e’ dation

P6 P7(kg/cm2)
Cv6 Cv7 Ch/Cv (x10-3 cm2/s)

- - 50

0.000  0.000

0.000 0.000

0.000  0.000

0.000 0.000 1.0

0.43 6.9 - 1side  Over
8.000 0.000

0.666  0.000

6.000 0.000

0926 0.000 1.0

0.43 - 1side  Normal
8.000  0.000
0.666  0.000
6.000  0.000

0926 0.000 1.0



Du an duong gom doc QL5 phai tuyen
Km44+280; Htk = 2.4m_Thay dat + coc tre

SETTLEMENT CALCULATION
hi Po €0 Cs Cc Pc dp S dp S dp
(m) (tm2) (tm2)  (tm2) (cm) (tm2)  (cm) (tm2)
Center Shoulder Toe
Layer TD+Ctre, Subtotal S= 0.0 0.0
1.0 0.90 0.000 - 0.00 - 6.05 0.0 5.78 0.0 0.27
1.0 1.72 0.000 - 0.00 - 6.02 0.0 5.29 0.0 0.76
1.0 2.54 0.000 - 0.00 - 5.95 0.0 4.87 0.0 1.16
1.0 3.36 0.000 - 0.00 - 5.81 0.0 4.54 0.0 1.47
1.0 4.18 0.000 - 0.00 - 5.61 0.0 4.27 0.0 1.70
Layer 3_0O, Subtotal S= 4.2 2.9
1.0 5.00 1.006 0.045 043 6.85 5.38 4.2 4.05 29 1.86
Layer 3_N, Subtotal S= 234 19.0
1.0 5.80 0.9% - 0.43 - 5.12 6.0 3.87 4.8 1.98
1.0 6.62 0988 - 0.43 - 4.86 5.2 3.70 4.2 2.06
1.0 7.42 0.980 - 0.43 - 4.60 4.6 3.55 3.7 2.12
1.0 8.24 0974 - 0.43 - 4.35 4.0 341 3.3 2.15
1.0 9.05 0.968 - 0.43 - 4.11 3.6 3.27 3.0 2.16
Total Settlement S= 27.6 21.9

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-sip\Km44+280_TD+Ctre sua 15.11.sas



Du an duong gom doc QL5 phai tuyen

Km44+280; Htk = 2.4m_Thay dat + coc tre

CONSOLIDATION ANALYSIS
INITIAL PARAMETERS
Layer  po dp pot+dp/2 Cv Ccv
(tm2)  (Ym2) (/m2) x10-3 (cm2/sec)
TD+Ctre 2.54 5.95 5.51 0.00 0.00
3.0 5.00 5.38 7.68 0.82 0.81
3_N 7.42 4.60 9.72 0.81 0.81
NATRUAL CONSOLIDATION
t Tv Uv St Sr
(year) (%) (cm)  (cm)
0.55 0039 223 6.1 214
1.11 0.078 315 8.7 18.9
1.66 0.117 385 10.6 17.0
2.21 0.156 444 12.3 15.3
2.76 0.195 496 13.7 13.9
3.32 0233 542 15.0 12.6
3.87 0272 584 16.1 1.5
442 0311 622 171 10.4
4.98 0.350 65.6 18.1 9.5
5.53 0.389 688 19.0 8.6
6.08 0428 716 19.8 7.8
6.63 0467 743 20.5 7.1
7.19 0506 76.7 21.1 6.4
7.74 0.545 788 21.7 5.8
8.29 0583 80.8 22.3 5.3

Consolidation in a specified time:

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-sip\Km44+280_TD+Ctre sua 15.11.sas

(vear)

8.84

9.40

9.95

10.50
11.06
11.61
12.16
12.71
13.27
13.82
14.37
14.93
15.48
16.03
16.58

o
w
w

Tv

0.622
0.661
0.700
0.739
0.777
0.816
0.855
0.893
0.932
0.970
1.009
1.047
1.085
1.124
1.162

o
o
N
w

(cm)

22.8
23.2
23.6
24.0
24.3
246
24.9
25.1
25.3
25.5
25.7
25.8
26.0
26.1
26.2



Du an duong gom doc QL5 phai tuyen
Cong_Km44+280; Htk =2.8m_Thay dat + coc tre
INPUT DATA

CALCULATION OPTIONS
Settlement calculation model: Compression index
dp/po to set up compression zone: 0.15
Natural consolidation: Yes
Ignor vertical consolidation: Yes
Ignor influence of disturbance: No
Ignor influence of drainage resistance of PVD: No

Underground water Unit weight, t/m3: 0.98
EMBANKMENT PARAMETERS

U. weight=2.05  HNE=2.8 b=55 a=3.6
SOIL PROPERTIES

DATA FORMAT

Layer h gama Co m Cs

PO P1 P2 P3 P4 P5
el el e2 e3 e4 e5
P1 P2 P3 P4 P5
Cv1 Cv2 Cv3 Cv4 Cv5
DATA

TD+Ctre 6.0 1.80 - - -

0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000

3_N 5.0 1.79 - - -
0000 0250 0.500 1.000 2.000 4.000
1.058 1.037 1006 0961 0.888 0.789
0125 0375 0.750 1.500  3.000
1.010 0806 0.819 0.806  0.931
END.

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km44+280_TD+Ctre sua 15.11_Cong.sas

Thickness of sublayer, m: 1.0

Shall be treated: No

Level from ground surface, m: -0.5

Cc pc N Drain- Con-
P6 P7(kg/cm2) age soli-
eb e’ dation

P6 P7(kg/cm2)
Cv6 Cv7 Ch/Cv (x10-3 cm2/s)

- - 50
0.000  0.000
0.000  0.000
0.000  0.000

0.000 0.000 1.0

0.43 - 1side  Normal
8.000 0.000
0.666  0.000
6.000 0.000

0926 0.000 1.0



Du an duong gom doc QL5 phai tuyen

Cong_Km44+280; Htk =2.8m_Thay dat + coc tre
SETTLEMENT CALCULATION

hi
(m)

Po

(tm2)

€0

Layer TD+Ctre, Subtotal S=

1.0 0.90 0.000
1.0 1.72 0.000
1.0 2.54 0.000
1.0 3.36 0.000
1.0 4.18 0.000
1.0 5.00 0.000
Layer 3_N, Subtotal S=

1.0 5.82 0.996
1.0 6.63 0.988
1.0 743 0.980
1.0 8.25 0.974
1.0 9.06 0.967

Total Settlement S=

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km44+280_TD+Ctre sua 15.11_Cong.sas

Cc

0.00
0.00
0.00
0.00
0.00
0.00

0.43
0.43
0.43
0.43
0.43

dp
(t/m2)
Center

5.74
5.72
5.65
5.51
5.33
5.10

4.86
4.61
4.36
413
3.90

(cm)

0.0
0.0
0.0
0.0
0.0
0.0
0.0

24
5.7
5.0
44
3.9
34

224

dp
(thm2)
Shoulder

5.49
5.02
4.62
4.31
4.06
3.85

3.67
3.51
3.37
3.23
3.1

—_
N

—_
N

(thm2)
Toe

0.25
0.72
1.10
1.40
1.61
1.77

1.88
1.96
2.01
2.04
2.05



Du an duong gom doc QL5 phai tuyen
Cong_Km44+280; Htk =2.8m_Thay dat + coc tre

CONSOLIDATION ANALYSIS

INITIAL PARAMETERS
Layer  po dp

(tm2)  (tm2) (t/m2)

TD+Ctre 2.95 5.59 5.74
3_N 7.43 4.36 9.62

NATRUAL CONSOLIDATION
t Tv Uv St
(year) (%) (cm)
0.38 0039 222 5.0
0.77 0078 314 7.1
1.15 0117 385 8.6
1.53 0.155 444 10.0
1.92 0.194 495 1.1
2.30 0233 542 12.2
2.68 0272 583 13.1
3.07 0311 621 13.9
3.45 0.350 655 14.7
3.83 0.388 68.7 15.4
4.22 0427 716 16.1
4.60 0466 742 16.7
4.98 0505 76.6 17.2
5.37 0544 788 17.7
5.75 0582 80.8 18.1

pot+dp/2 Cv Ccv

Consolidation in a specified time:

x10-3 (cm2/sec)
0.00 0.00
0.81 0.81

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km44+280_TD+Ctre sua 15.11_Cong.sas

(vear)

6.13
6.52
6.90
7.28
7.67
8.05
8.43
8.82
9.20
9.58
9.97
10.35
10.73
11.12
11.50

o
-
w

Tv

0.621
0.660
0.698
0.737
0.776
0.814
0.853
0.892
0.930
0.968
1.007
1.045
1.083
1121
1.159

o
o
—
w

(cm)

18.5
18.9
19.2
19.5
19.8
20.0
20.2
20.4
20.6
20.7
20.9
21.0
211
21.2
21.3

»



Description: Du an duong gom doc QL5 phai tuyen
Comments: Km44+280; Htk = 2.4m

File Name: Km44+280.gsz

Analysis Method: Bishop

Name: EB  Unit Weight: 2.05 Cohesion: 1.96  Phi': 24.15
Name: 3 Unit Weight: 1.79  Cohesion': 1.78

30 —

20 —

10 —

Height (m)

Distance (m)



Du an duong gom doc QL5 phai tuyen
Km44+420; Htk = 2.6m
INPUT DATA

CALCULATION OPTIONS
Settlement calculation model: Compression index
dp/po to set up compression zone: 0.15
Natural consolidation: Yes
Ignor vertical consolidation: Yes
Ignor influence of disturbance: No
Ignor influence of drainage resistance of PVD: No

Underground water Unit weight, t/m3: 0.98
EMBANKMENT PARAMETERS

U. weight=2.05  HNE=3.4 b=55 a=3.9
SOIL PROPERTIES

DATA FORMAT

Layer h gama Co m Cs

PO P1 P2 P3 P4 P5
el el e2 e3 e4 e5
P1 P2 P3 P4 P5
Cv1 Cv2 Cv3 Cv4 Cv5
DATA

3.0 6.0 1.79 - - 0.045
0000 0250 0.500 1.000 2.000 4.000
1.058 1.037 1006 0961 0.888 0.789
0125 0375 0.750 1.500  3.000
1.010 0806 0.819 0.806  0.931

3_N 4.5 1.79 - - -
0000 0250 0.500 1.000 2.000 4.000
1.058 1.037 1006 0961 0.888 0.789
0125 0375 0.750 1.500  3.000
1.010 0806 0.819 0.806  0.931
END.

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km44+420.sas

Thickness of sublayer, m: 1.0

Shall be treated: No

Level from ground surface, m: -0.5

Cc pc N Drain- Con-
P6 P7(kg/cm2) age soli-
eb e’ dation

P6 P7(kg/cm2)
Cv6 Cv7 Ch/Cv (x10-3 cm2/s)

0.43 6.9 - 1side  Over
8.000  0.000
0.666  0.000
6.000  0.000

0926 0.000 1.0

0.43 - 1side  Normal
8.000 0.000
0.666  0.000
6.000 0.000

0926 0.000 1.0



Du an duong gom doc QL5 phai tuyen

Km44+420; Htk = 2.6m

SETTLEMENT CALCULATION
hi Po €0 Cs
(m) (t/m2)

Layer 3_O, Subtotal S=

1.0 0.90 1.038
1.0 1.71 1.037
1.0 2.52 1.037
1.0 3.33 1.024
1.0 4.14 1.014
1.0 4.94 1.006
Layer 3_N, Subtotal S=

1.0 5.75 0.997
1.0 6.57 0.988
1.0 7.37 0.981
1.0 8.18 0.974
0.5 8.79 0.969

Total Settlement S=

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km44+420.sas

0.045
0.045
0.045
0.045
0.045
0.045

Cc

0.43
0.43
0.43
0.43
0.43
0.43

0.43
0.43
0.43
0.43
0.43

Pc
(tm2)

6.85
6.85
6.85
6.85
6.85
6.85

dp
(t/m2)
Center

6.97
6.94
6.86
6.70
6.49
6.22

5.93
5.64
5.34
5.06
4.86

24.2
3.2
35
38
4.2
46
4.9

24.4
6.7
5.9
5.2
46
2.1

dp

(tm2)
Shoulder

6.69
6.15
5.69
5.32
5.01
4.76

4.54
4.34
4.16
4.00
3.88

S
(cm)

—
~

(thm2)
Toe

0.28
0.81
1.26
1.61
1.87
2.07

2.21
2.31
2.38
243
245



Du an duong gom doc QL5 phai tuyen

Km44+420; Htk = 2.6m

CONSOLIDATION ANALYSIS

INITIAL PARAMETERS
Layer  po dp

(tm2)  (tm2) (t/m2)

3.0 2.92 6.79 6.32
3_N 717 5.42 9.88

NATRUAL CONSOLIDATION
t Tv Uv St
(year) (%) (cm)
1.69 0.039 223 10.8
3.39 0.078 315 15.3
5.08 0117 385 18.7
6.78 0.156 445 216
8.47 0.195 496 241
1017 0234 542 26.4
11.86 0273 584 28.4
1356 0312 622 30.2
1525 0351 65.6 31.9
16.94 0390 688 33.4
18.64 0428 717 34.8
2033 0467 743 36.1
2203 0506 76.7 37.3
2372 0545 789 38.3
2542 0584 808 39.3

pot+dp/2 Cv Ccv

Consolidation in a specified time:

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km44+420.sas

x10-3 (cm2/sec)
0.82 0.81
0.81 0.81

(vear)

27.11
28.81
30.50
32.19
33.89
35.58
37.28
38.97
40.67
42.36
44.06
45.75
47 .44
49.14
50.83

Tv

0.623
0.662
0.701
0.739
0.778
0.817
0.856
0.894
0.933
0.971
1.010
1.048
1.087
1.125
1.163

0.000

Uv
(%)

82.6
84.2
85.7
87.0
88.2
89.2
90.2
91.0
91.8
92.5
93.1
93.6
941
94.6
95.0

(cm)

40.2
40.9
417
42.3
429
434
43.8
442
44.6
44.9
45.2
45.5
45.8
46.0
46.2



Du an duong gom doc QL5 phai tuyen
Km44+420; Htk = 2.6m_Thay dat + coc tre
INPUT DATA

CALCULATION OPTIONS
Settlement calculation model: Compression index
dp/po to set up compression zone: 0.15
Natural consolidation: Yes
Ignor vertical consolidation: Yes
Ignor influence of disturbance: No
Ignor influence of drainage resistance of PVD: No

Underground water Unit weight, t/m3: 0.98
EMBANKMENT PARAMETERS

U. weight=2.05  HNE=3.4 b=55 a=3.9
SOIL PROPERTIES

DATA FORMAT

Layer h gama Co m Cs

PO P1 P2 P3 P4 P5
el el e2 e3 e4 e5
P1 P2 P3 P4 P5
Cv1 Cv2 Cv3 Cv4 Cv5
DATA

TD+Ctre 4.0 1.80 - - -

0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000

3.0 2.0 1.79 - - 0.045
0000 0250 0.500 1.000 2.000 4.000
1.058 1.037 1006 0961 0.888 0.789
0125 0375 0.750 1.500  3.000
1.010 0806 0.819 0.806  0.931

3_N 4.5 1.79 - - -
0000 0250 0.500 1.000 2.000 4.000
1.058 1.037 1006 0961 0.888 0.789
0125 0375 0.750 1.500  3.000
1.010 0806 0.819 0.806  0.931
END.

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-sip\Km44+420_TD.sas

Thickness of sublayer, m: 1.0

Shall be treated: No

Level from ground surface, m: -0.5

Cc pc N Drain- Con-
P6 P7(kg/cm2) age soli-
eb e’ dation

P6 P7(kg/cm2)
Cv6 Cv7 Ch/Cv (x10-3 cm2/s)

- - 50

0.000  0.000

0.000 0.000

0.000  0.000

0.000 0.000 1.0

0.43 6.9 - 1side  Over
8.000 0.000

0.666  0.000

6.000 0.000

0926 0.000 1.0

0.43 - 1side  Normal
8.000  0.000
0.666  0.000
6.000  0.000

0926 0.000 1.0



Du an duong gom doc QL5 phai tuyen

Km44+420; Htk = 2.6m_Thay dat + coc tre

SETTLEMENT CALCULATION
hi Po €0 Cs
(m) (t/m2)

Layer TD+Ctre, Subtotal S=

1.0 0.90 0.000
1.0 1.72 0.000
1.0 2.54 0.000
1.0 3.36 0.000

Layer 3_O, Subtotal S=
1.0 4.18 1.014
1.0 4.99 1.006

Layer 3_N, Subtotal S=

1.0 5.79 0.996
1.0 6.60 0.988
1.0 7.41 0.980
1.0 8.22 0.974
0.5 8.83 0.969

Total Settlement S=

0.045
0.045

Cc

0.00
0.00
0.00
0.00

0.43
0.43

0.43
0.43
0.43
0.43
0.43

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-sip\Km44+420_TD.sas

Pc

(tm2)

6.85
6.85

dp
(t/m2)
Center

6.97
6.94
6.86
6.70

6.49
6.22

5.93
5.64
5.34
5.06
4.86

(cm)

0.0
0.0
0.0
0.0
0.0

9.5
4.6
4.9

24.3
6.7
5.9
5.2
46
2.1

338

dp
(thm2)
Shoulder

6.69
6.15
5.69
5.32

5.01
4.76

4.54
4.34
4.16
4.00
3.88

S
(cm)

(thm2)
Toe

0.28
0.81
1.26
1.61

1.87
2.07

2.21
2.31
2.38
243
245



Du an duong gom doc QL5 phai tuyen

Km44+420; Htk = 2.6m_Thay dat + coc tre

CONSOLIDATION ANALYSIS
INITIAL PARAMETERS
Layer  po dp pot+dp/2 Cv Ccv
(tm2)  (Ym2) (/m2) x10-3 (cm2/sec)
TD+Ctre 2.13 6.91 5.59 0.00 0.00
3.0 4.58 6.36 7.76 0.82 0.82
3_N 7.21 5.42 9.92 0.81 0.82
NATRUAL CONSOLIDATION
t Tv Uv St Sr
(year) (%) (cm)  (cm)
0.65 0039 222 75 26.3
1.29 0.078 314 10.6 23.2
1.94 0.117 385 13.0 20.8
2.59 0.155 444 15.0 18.8
3.24 0.194 496 16.8 171
3.88 0233 542 18.3 15.5
4.53 0272 583 19.7 14.1
5.18 0311 621 21.0 12.8
5.83 0.350 655 22.2 1.7
6.47 0.388 68.7 23.2 10.6
7.12 0427 716 24.2 9.6
7.77 0466 742 25.1 8.7
8.41 0505 76.6 25.9 7.9
9.06 0.544 7838 26.6 7.2
9.71 0582 80.8 27.3 6.5

Consolidation in a specified time:

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-sip\Km44+420_TD.sas

(vear)

10.36
11.00
11.65
12.30
12.94
13.59
14.24
14.89
15.53
16.18
16.83
17.48
18.12
18.77
19.42

o
w
w

Tv

0.621
0.660
0.699
0.737
0.776
0.814
0.853
0.892
0.930
0.968
1.007
1.045
1.083
1121
1.159

(cm)

27.9
28.5
29.0
29.4
29.8
30.2
30.5
30.8
31.0
31.3
31.5
31.7
31.8
32.0
32.1



Description: Du an duong gom doc QL5 phai tuyen
Comments: Km44+420; Htk = 2.6m

File Name: Km44+420.gsz

Analysis Method: Bishop

Name: EB  Unit Weight: 2.05 Cohesion: 1.96  Phi': 24.15
Name: 3 Unit Weight: 1.79  Cohesion': 1.78
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Distance (m)



Height (m)

Description: Du an duong gom doc QL5 phai tuyen
Comments: Km44+420; Htk = 2.6m_Thay dat + coc tre
File Name: Km44+420_TD+Ctre.gsz

Analysis Method: Bishop

Name: EB  Unit Weight: 2.05 Cohesion: 1.96  Phi': 24.15
Name: 3 Unit Weight: 1.79  Cohesion': 1.78
Name: TD+Ctre  Unit Weight: 1.82 Cohesion: 0  Phi" 30
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Du an duong gom doc QL5 phai tuyen
Cong_Km44+280; Htk = 3.7m_Thay dat + coc tre

CONSOLIDATION ANALYSIS
INITIAL PARAMETERS
Layer  po dp pot+dp/2 Cv Ccv
(tm2)  (Ym2) (/m2) x10-3 (cm2/sec)
TD+Ctre 2.95 7.38 6.64 0.00 0.00
3_N 7.03 5.93 9.99 0.81 1.15
5 9.61 5.02 1212 3.03 1.15
NATRUAL CONSOLIDATION
t Tv Uv St Sr
(year) (%) (cm)  (cm)
0.39 0039 222 5.3 18.7
0.78 0078 314 7.6 16.5
117 0.116 385 9.3 14.8
1.56 0.155 444 10.7 134
1.94 0.194 495 11.9 12.1
2.33 0233 541 13.0 11.0
2.72 0272 583 14.0 10.0
3.1 0310 621 14.9 9.1
3.50 0.349 655 15.8 8.3
3.89 0.388 68.7 16.5 75
4.28 0427 715 17.2 6.8
4.67 0465 742 17.8 6.2
5.06 0.504 76.6 18.4 5.6
5.44 0.543 787 18.9 5.1
5.83 0582 80.7 19.4 4.6

Consolidation in a specified time:

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km44+280_TD+Ctre sua 15.11_Cong.sas

(vear)

6.22
6.61
7.00
7.39
7.78
8.17
8.56
8.94
9.33
9.72
10.11
10.50
10.89
11.28
11.67

o
N
(&)}

Tv

0.620
0.659
0.698
0.736
0.775
0.813
0.852
0.890
0.929
0.967
1.005
1.044
1.082
1.120
1.158

o
o
N
(&)}

(cm)

19.9
20.2
20.6
20.9
21.2
21.4
21.7
21.9
221
22.2
22.4
22.5
22.6
22.7
22.8

—_
oo



Du an duong gom doc QL5 phai tuyen
Cong_Km44+280; Htk = 3.7m_Thay dat + coc tre
INPUT DATA

CALCULATION OPTIONS
Settlement calculation model: Compression index
dp/po to set up compression zone: 0.15
Natural consolidation: Yes
Ignor vertical consolidation: Yes
Ignor influence of disturbance: No
Ignor influence of drainage resistance of PVD: No

Underground water Unit weight, t/m3: 0.98
EMBANKMENT PARAMETERS

U. weight=2.05  HNE=3.7 b=55 a=3.6
SOIL PROPERTIES

DATA FORMAT

Layer h gama Co m Cs

PO P1 P2 P3 P4 P5
el el e2 e3 e4 e5
P1 P2 P3 P4 P5
Cv1 Cv2 Cv3 Cv4 Cv5
DATA

TD+Ctre 6.0 1.80 - - -

0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000

3_N 4.0 1.79 - - -

0000 0250 0.500 1.000 2.000 4.000

1.058 1.037 1006 0961 0.888 0.789
0125 0375 0.750 1.500  3.000
1.010 0806 0.819 0.806  0.931

5 2.0 1.94 - - 0.026
0.000 8.000 0.000 0.000 0.000 0.000
0756 0756 0.000 0.000 0.000 0.000
0250 0500 1.000 2.000 4.000
3026 3.026 3.026 3.026 3.026

END.

E:\Nam 2025\Nhat Thinh Phat\Gom Cam Giang T7.2025\Datyeu\Sas-slp\Km44+280_TD+Ctre sua 15.11_Cong.sas

Thickness of sublayer, m: 1.0

Shall be treated: No

Level from ground surface, m: -0.5

Cc pc N Drain- Con-
P6 P7(kg/cm2) age soli-
eb e’ dation

P6 P7(kg/cm2)
Cv6 Cv7 Ch/Cv (x10-3 cm2/s)

- - 50
0.000  0.000
0.000  0.000
0.000  0.000

0.000 0.000 1.0

0.43 - 1side  Normal
8.000 0.000

0.666  0.000

6.000 0.000

0926 0.000 1.0

0.20 16.0 - 1side  Over
0.000  0.000

0.000 0.000

0.000  0.000

0.000 0.000 1.0



Du an duong gom doc QL5 phai tuyen
Cong_Km44+280; Htk = 3.7m_Thay dat + coc tre

SETTLEMENT CALCULATION
hi Po €0 Cs
(m) (t/m2)

1.0 0.90 0.000
1.0 1.72 0.000
1.0 2.54 0.000
1.0 3.36 0.000
1.0 4.18 0.000
1.0 5.00 0.000
Layer 3_N, Subtotal S=
1.0 5.81 0.996
1.0 6.62 0.988
1.0 743 0.980
1.0 8.24 0.974
Layer 5, Subtotal S=

1.0 9.13 0.756
1.0 10.09  0.756

Total Settlement S=

Layer TD+Ctre, Subtotal S=

0.026
0.026

Cc

0.00
0.00
0.00
0.00
0.00
0.00

0.43
0.43
0.43
0.43

0.20
0.20

Pc
(tm2)

16.00
16.00
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dp
(t/m2)
Center

7.58
7.56
7.46
7.28
7.04
6.74

6.42
6.09
5.77
5.45

5.16
4.88

(cm)

0.0
0.0
0.0
0.0
0.0
0.0
0.0

235
7.0
6.2
5.5
48

dp
(thm2)
Shoulder

7.25
6.63
6.11
5.69
5.36
5.08

4.85
4.64
4.45
4.27

4.1
3.95

—_
N

—
~

(thm2)
Toe

0.33
0.95
1.46
1.85
213
2.34

249
2.59
2.65
2.69

2.71
2.71





