REPUBLIC OF LEBANON

MINISTRY OF PUBLIC WORKS AND TRANSPORT
DIRECTORATE GENERAL OF ROADS AND BUILDINGS

ADMA BRIDGE REHABILITATION STUDY

Bl gt 3 baall dady BLEY [y udt s &5

LOAD TEST REPORT FOR THE CONCRETE STRUCTURE OF
THE ADMA BRIDGE

August 2018
KREDO sAL E——
SAYDEH ST., CARMEL BLDG., P.O. BOX 166864 A"
ACHRAFIEH, BEIRUT, LEBANON L AAAA O

TEL: 961-1-204957/ 8/ 9 - FAX: 961-1-336399



ADMA Bridge Rehabilitation Study Load Test Report
P-1709

Table of Contents

INEFOAUCEION ..ooveiiniiirir it e s e et s e e ae st e ssesa e s e e se e reeaneesseesansressreessessresnsnens 4
DESCTIPLION OF WOTKS .ciiiiiiiieiieiiirniiiccriiiicreeesitteaesssrneseessstanes s reaebeseessseaesaneesesnnnresstbaeesssbrasssssaesssssaseesss 5
Trucks used in the LOading SEQUENCE........occcviirreerire e et tecee e ressee s issbaessabeessssbbesssssaesesaneassarsessnsasns 6
T o= 1 T T o TP OO O UREUUUUUTURR 8
LOBOING SCENMATIOS ... .ceevrriiieceirrriee ettt e e s crer e e s e seeeess bttt e teae s e emeaeeeesnnseseosenssbesensssssnrassssanssisassansssses 8
UNIOAAING SCENATIOS .....vvreeieieiiiirirececrte i e eeeiieeraeeeess e s s sinnreeesesesaeseeaesnreeerssrassssanestessosessarteessnassrsrsens 9
RESUIES... ettt ettt st e e et e st e s e e e e R e et e e e e e e antaeaebaearnnenarees 10
SUMIMBIY 1ttt eceittte ettt ee s r e eeess s s e e e eees e s nanessansss st aesansssssnnsaansassnnsnnnsessossnssbesnnes 28
I Lo [T T KT OO OSSO 29

Appendix A : Request for work facilitation

KREDO SAL Page 2 of 31
August 2018




ADMA Bridge Rehabilitation Study Load Test Report
P-1709

List of Figures

Figure 1: Truck Type and DiMENSIONS. .....uccieviermiiiiieersiieriiinerrreieaarreesaessrrnnesssassnssressasssssssseeaassssssssasensasns 7
[TV A ) ot T -] 1] o] 7
LTV = Yol = - ¥ T T N 8
LT A ol s -1 o 1 N 8
LT T T ol o = 15 10 N 8
[T U] I SR ol o - T U 8
LU Yol 4 = T g T T U 8
LT BT ol T 1 o N N 9
LT e Yol 4T . o g U N 9
[T Yol 4 -1 T I 9
LT 1 T o= 4 =1 T T g N 9
FIUre 12 SCeNATIO 10 ....c.ieeierieiriier e ciemrrre e cecesmer et e eeresersrnreeesssnseneesessnrerrerensnnnanessssasnsnnnrnessensannrreneresnnn 9
Figure 13 Loading (SCENANIO 5) VIBW ....cociiiiiiiiiiiiiiceii it ies e niease e s saes s sae e e s s s anaan 29
Figure 14 Bridge Facade DUrNg LOAGING .......coeeviiiiiiiiiiiiriiriiieeiiriecesseiesnstnnsrmsneesesessesesssssesessassssssnsssesssanns 29
Figure 15 Labeled Points for Deflection Reading .....ccccovviriviiiiniiicnniinieinenineimsiinisimessmnieesens 29
Figure 16 Labeled Points for Deflection REAdiNG ......cceerrmiireiiiiieiiiieecee e 29
Figure 17 Labeled Beami.........coueiiiireiiiiiiriiiiiiissieis s e isrees s sssses s sssaes s sansesssssbnessesanssssssasssn 29
Figure 18 Total Station..........co ittt e cree s ebess ettt e e e eeee e e s bamneaese e s emmres 30
Figure 19 3D MOdelliNg.....ciiiiimiiiiniimiiiiiiisrrr e e s e aer e s s aass s 30
KREDO SAL Page 3 of 31

August 2018



ADMA Bridge Rehabilitation Study Load Test Report
P-1709

Introduction

Adma bridge rehabilitation study consists of testing the bridge which consists of 5 lanes,
2 lanes from Beirut to Tripoli and 3 lanes in the opposite way, and a planted median separating

both ways.

This test was carried out in a similar vein of the French technical guide, “Loading tests
on road bridges and footbridges”, published in October 2006 by “SETRA” {service d’Etudes
techniques des routes et autoroutes) by statically loading the bridge with up to 10 fully loaded
“Actros” trucks following different sequences and measuring the required deflection data in

order to analyze the actual condition of the bridge.
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Description of Works

As per the French technical guide “SETRA”, the traffic passing on and below the bridge to be

tested should be redirected.

Therefore, an official letter was sent to the concerned party stating the reason and permission
to redirect the traffic flow. On April 3, 2018, at 11:00 pm, the traffic on the Adma bridge was redirected
on secondary roads in order to empty the bridge and load it with specific weights and measure accurate

deflections.

The test was carried out by loading the bridge in different sequences with fully loaded “ACTROS”
trucks. Each single lane from mountain-side to sea-side was loaded separately with 2 trucks in front to
back orientation. Surveying targets were placed by the surveying team at each single beam at its
quarter, mid and third quarter span in order to measure the deflection caused by the respective loading

scenario.

At the end of every loading sequence/scenario, surveyors measured the deflection of the
bridge at each specified target using two total stations placed at the end of each side of the
underpass. In addition, at the end of each loading sequence a point cloud modeling equipment
(3D-Model machine- FARO) scanned the bridge and as a result recorded the deflection at mid

span of each beam and developed a 3D surface of the hole structure.
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Trucks used in the Loading Sequence

10 Mercedes Actros Trucks were used in our test. Detailed in table below:

Takle 1: Truck Schedule

Position from

Load Capacity reference axis to
Truck Designation Plate Number Number of Axles
(Tons) the tuck front
Axle (m)
A 361533 M 4 60 25.7
B 364897 M 4 55 11
c 353941 M 4 55 15.6
D 364173 M 4 55 11
E 335306 M 3 55 31
F 771625 M 3 55 18
G 357544 M 4 55 30.5
H 364173 M 3 55 18
| 363102 M 3 55 31
J 360434 M 4 60 18

Note:

The experimental total equivalent uniform applied load on the bridge was equal to 6.93 KN/m? which

should be greater than the theoretical equivalent applied load of 2.5 KN/m?, as per EN 1991-2 and Setra.
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Figure 1: Truck Type and Dimensions
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Note: This sketch shows the different distances measured from the reference axis to the front axle of

trucks in different scenarios.
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Scenarios

Loading Scenarios
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Figure 3 Scenario 1
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Figure 5 Scenario 3

Figure 6 Scenorio 4
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Unloading Scenarios
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Figure 10 Scenario 8

Figure 11 Scenario 9
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Figure 12 Scenario 10

Page 9 of 31

KREDQ SAL

August 2018



8TOT Isnsny

oo SRR VS 0a3W

40 v/ 8 Wvid

0 /€

- [4Y a4
50 /1 £ WV3g

0 v/

L0 5 =
80 /1 9 Wv3g

v0 v/€

VT = =
Al v/1 S Wv3gd

z0- b/

v1 s —
rid L4 ¥ Wv3g

90 v/€

o 90 Ut
i v/t € INvY3d

Y v/€

0 o —
Si v/t Z Wv3g

€T v/

LT . -
Y /T T Wv3ag

(wo) deams ag Aq uondAYIQ 4 (wo) uoness je3o) Aq uodayeq , NOLLY30TSNIaYIH
T OIYVNIDS

‘(Oyv4) auiyoew daams gg
13se| & pue suoijels |30} OM) SUISN D)S UO PAINSEIW SHIEWYIUA] JUIDYIP 934y} S 1B WESq YIed JO SUOIIIB|P 3y} Pul ued NOA mojag

STEEN

60.1-d

Hoday 153] peoq Apnis uonenjiqeyay a8pug YINQY



8107 1snsny

TE 40 TT @3ed

{wo) deams ag Aq uonIBYaQ .

60

T

€T

8T

A"

T'0-
0
70
T0
TO0
0
90
<0
T°0-
T0
S0
20
€0-
T0
S'0-
0
T0
T0
0
€0
0
€0
T
(wd) uoness jeroy Aq uondayad ,

v/¢€
Ut
v/T
v/¢€
[44"
v/1
v/¢€
(44"
v/1
/€
44"
/T
v/c
T/
v/T
/€
(448
v/T
v/€
T
/T
/€
Tt

VS 0a3uX

ST Nv3g

YT Wv3gd

€1 Wv39

¢T Wv3g

TT NV3d

0T Wv3d

6 INV3g

NOILYDO1 ONIaV3Iy

T ORIYNIIS

60.1-d

uoday 1s3) peo]

Apnis uone|iqeyay 38pug VINQY



810T Isn3ny

T€ J0 ZT a8eq

(wo) deams g€ Aq UOHIBYIQ 44

€¢E

X4

S

6'C

e

€1

LT

€0
90
0
S0
Vi
€0
vo
80
LAY
€0
vo-
80
T
€1
80
TT
80
90
60
ri
(A"
TT
[Ar4
Sl
LT
9t
91
AE& uoneis |eioy >n Uondaaq

v/€
(4"
v/1
/€
ut
v/1
v/€
44
v/1
v/€
44}
v/1
/€
4
v/1
v/€
ut
v/1
v/€
[
v/1
v/€
ut
v/l
v/€
tt
v/1
NOLLYDO1 DNIQV3y

VS 0a3uy

6 INv3d

8 Av3d

L NV3d

9 Wv3d

S INV3d

LAAVEL:

€ INV3d

¢ INV3g

T Wv3d

€ OIYVYN3OS

6041-d

voday 1sa| peo

Apnis uoneyjiqeyay agpug ynay



810¢ Isnsny

T€ JO €T 28ed VS 0a3uX

0 /€

E 10- Ut
10 v/T ST Av3g

0 v/€

: 10- Ut
0 v/1 ¥T Wv3d

90 v/€

61 £0- 44"
1°0- v/1 €T INV3d

zo 743

4 0 Ut
€0 v/ {1 Av3g

10- v/€

e ¥'0 [42
v'0- v/1 1T Wv3g

41 v/€

W4 T0 7t
0 /1 0T Wv3d

(wo) deams g€ Aq UORIBAQ 4« (wd) uoness |er0y Aq uondayaq . NOILYD01 DNIQY3Y
Z OI¥YNIDS
60LT-d

voday 153) peoT Apnis uoneyjiqeyay a8pug YINQY



810¢ 1snsny

T€ J0 $T 23eq

(wo) deams ag Aq uoNIBPAQ 4«

£

[AX4

61

T'¢

81

6'C

L0
i
1
T
(44
L0
L0
ST
S0
€71
e
T
TT
€T
A
LT
€1
T
T
LT
8T
6T
Ve
6T
(a4
vt
1¢C
(ws) uoness |e1o). Aq uondapaq .

v/€
Z/t
v/1
1743
74
/1
/€
Ut
/1
v/€
T
v/T
/€
Ut
v/1
v/€
It
v/1
1743
Ut
v/T
v/€
449
v/1
v/€
/1
v/T

VS 0d3aw

6 Wv34g

8 Wv3d

L Wv3gd

9 Wv3id

S INV3g

¥ INV3g

€ INv3d

¢ Nv3g

T ANv3d

NOILYO01 ONIaVv3y

€ ORYN3IDS

6041-d

Hoday 159] peo

Apms uonenjiqeyay a8pug VINQY



810T ¥snsny

T€ Jo ST 98ed VS 03w

o v/€

. Al it
10 v/1 ST Wv3g

€0 1743

~ €0 it
10 v/1 ¥ INV3d

L0 v/€

€C 9'0 (44"
70 174" €T IWv3g

9'0 v/€

87 TT Ut
80 v/T T Wv3g

To /€

¢ 60 [44?
0 v/1 1T NV3d

v'0 /€

¥'e Tt [44"
S0 v/1 0T Wv3g

(wd) deamg gg Aq uondaYRQ 44 {(wd) uoness |e30] Aq UoNIBPSQ 4 NOILYD01 DNIaV3y
€ OI4VYN3DS
60/T-d

Hoday 153 peo Apnis uoneyjiqeyay asplg YINQY



8T0¢ 1snsny

1€ JO 9T a8ed

(wo) daams gg Aq uonIBPIQ 44

9T

ve

e

| Y4
£1

L't
€T
TT
[4
9T
7T
LT
TT
(A"
6'T
81
6'T
v'C
6T
6'C
8¢
6T
(wo) uoness jero) Aq uondapaq .

/€
Ut
v/t
1743
44"
v/T
/€
(4
v/T
v/€
(449
/T
/€
7/t
v/T
v/¢€
T
/1
1742
1
/T
/€
/T
v/T
/€
Ut
v/T
NOILYJ01 ONIav3Y

TvS Od3uN

6 INV3d

8 INV34

L Wv3id

9 INV3g

S Nv3g

¥ Wv3g

€ INV3Ig

¢ NV3g

T NV3g

¥ OIYVYN3IIS

6041-d

Hoday 159] peo

Apms uoneyjigeyay a3pug vINAY



810¢ Isndny

1€ jo LT a8ed VS 03I

¥'0 v/€

3 L0 [44
v'0 v/T ST V34

9'0 v/€

; 80 Ut
9'0 v/1 ¥T Wv3g

1 v/€

A €T /1
90 v/1 €T INV3d

60 v/€

€T 9'1T Ut
T v/1 T Wv3d

90 v/€

T1 9T Ut
L0 v/T 1T Wv3g

60 v/€

9'C T T
S0 v/1 0T NWv3d

(wo) daams gg Aq uondayaq .. (wo) uontess |eyo) Aq uondajaq NOILYD01 DNIavay
¥ OlNVYNIIS
60.T-d

Moday 1s9] peo Apms uonejiqeyay 28pug YINGQY



810¢ 3sn3ny

T€ Jo 8T a8ed

(wo) doams ag Aq uoidd|}aq 44

€€

6t

6'C

Ve

1
£C
81
ST
TE
[N
€T
TZ
ST
ST
l
€T
1
(4
L'T
61
61
T
T1
(4
81
L't
9'C
6T
(44
ST
€z
(wo) uoneys jejo) Aq uondayaq ,

/€
(44"
¥/1
v/€
/T
/1
/€
(44"
v/1
v/c
Ut
/T
/€
Ut
v/1
v/€
(44"
v/T
/€
144"
/1
v/
/T
v/1
v/
U1
v/1

TvS Od3uA

6 INV3g

8 INV3id

L NV3]

9 Wv3d

S INv3d

AAVEL

€ Nv3ad

¢ Wv3d

T INV3E

NOLLYJ01 DNIav3ay

S OI4VYNIDS

60.1-d

1odoay 1s3) peoi

Apmis uoneyjiqeyay aspug vINQY



810T Isn3ny

T€ JO 6T 28ed VS 0Q3yX

1 v/€

- v (44"
60 v/t ST Wv3id

€1 /€

= 6T T/
60 v/T ¥T Wv3d

6T v/€

60 Tt T
9T ¥/1 €T Wv3g

9'T v/€

81 9'C Ut
81 v/T 7T Nv3g

60 v/€

€1 e /1
60 v/T 1T Wv3d

€1 v/€

1T €T Ut
60 /1 0T Wv3g

(wo) deams gg Aqg uondayaq . {w>) uoness |eroL Aq uondapaq . NOILYI01 ONIaV3Y
S OIYVYNIDS
604T-d

Hoday 1531 peo Apms uoneyiqeyay 98pug vINGY



810¢ Isnsny

1€ JO 0T @5ed 1vS 03Iy

€T v/€

v'E ST Ut
v v/1 6 Wv3d

A v/€

v'e € [44"
TT v/1 8 Wv3d

60 v/€

6'€ ST [44"
S0 v/1 L Wv3d

v v/€

L'E ¥'0 [44"
T v/1 9 INV3d

9'0 v/€

8'€ z /1
€1 v/1 S Wv3ad

VT v/€

g€ T Ut
8'0 v/1 ¥ Wv3d

L0 v/€

€ ST Ut
€1 v/t € Wv3d

€T /€

g€ LT [44
80 v/1 ¢ Wv3d

9'0 v/€

9'¢ VT /T
(4 v/1 T INV3d

(w2) deams @g Aq uondayaq 4« (wd) uoness jero) Aq uondayaq . NOILYDO1 DNIaV3Y
9 OIYVN3IDS
60L1-d

Hoday 153 peot Apnis uoney|iqeyay aspug YINQY



810¢ Isnsny

1€ jo TZ °5ed VS 0d3uy

60 v/€

- T (44"
o1 v/1 ST INV3d

v v/€

= 4 /1
T v/T ¥1 Wv3d

Tt v/€

€0 €T (42"
LT v/1 €T Wv3g

6T v/€

€1 9T /1
61 v/T [4ARVEL

1 743

1 4 [44"
1T v/1 TT Av3g

€T v/€

Q'€ 81 Tt
0 v/1 0T Wv3d

(wo) daams gg Aq uondayaq . (wd) uoness |e30)1 Aq uondapaq . NOILYIO1 ONIAV3IY
9 OIVNIDS
60£1-d

Hoday 159 peo Apms uonedjigeyay aspug YINQY



8107 Isn3ny

1€ J0 2T 38ed 1vS 0Q3uy

TT v/€

€0 (A4 [44!
61 v/1 6 IV3d

[ v/€

€1 v'e /1
60 v/T 8 INVId

60 v/€

L0 't [44
60 v/1 FANE:]

1 v/

I 60 44"
1T v/1 9 ANV3d

S0 v/€

i Ol 44
60 ¥/ S Nv3g

L0 ¥/€

1T S0 Ut
€0 748 ¥ Wv3g

Al 743

£ 9'0 /1
1T v/1 € Wv3d

1 v/€

¥'e Bl Zt
90 v/T [ANEL]

AT v/

6'€ 80 Ut
7 /1 T NvV3g

(wd) daams gg Aq uondayad . (wd) uoness je10) Aq uonddPaQ 4 NOILYDO1 9NIaV3Y
L OINYNIDS
60LT-d

Hoday 159 peo Apmis uoneyjigeyay a8pug YINAY



810¢ Isn3ny

1€ J0 €2 98ed VS 0a3ud
B 1743
ST INV3g

L4 _ /€
LT v/ £T Wv3d

8'0
€T 1743

TT Av3d

£ OI4VYN3OS

60LT-d
voday 1s3) peoq Apnis uoneyjiqeyay s8pug VINQY




810z Isnsny

1€ JO pz 98ed

(w>) deams ag Aq uondapad ..

SRE

(415

LY

L'y

(A4

9t

e

Ly

[4 74

L0
9't
€71
€7
T'¢
9'0
90
60
0
80
L0
60
(A4
80
TT
L0
0
T0
T0
80
T
6T
T
80
91
90
€T
(wd) uoniess |er01 Aq uondayaq .

/€
/1
v/1
v/€
Ut
v/t
/€
t
/T
v/€
Ut
/1
¥/€
/1
v/T
v/€
(44"
v/1
¥/¢€
/T
v/1
v/€
Ut
¥/1
¥/€
(448
v/1

VS 0Q3YX

6 Wv3d

8 INV3d

L Wv3id

9 INV3d

S INvV3g

AR NEL]

€ INv3d

C INV3g

T Wv3g

NOILYDO1 SNIAV3y

8 OIYVYNIIS

604T-d

Hoday 1s3) peoq

Apmis uoneiqeysy a8pug YINAY



810T Isn3ny

T€ JO §Z @8ed VS 0Q3ux

80 v/€

g ST [44"
T1 v/1 ST Wv3g

€T v/€

- 81 [44"
60 v/1 vT Wv3d

VT v/€

80 ¢ (44"
A v/1 €T Wv3g

ST v/€

ST 4 Ut
91T 1748 7T Wv3g

TT v/€

z0 6'T Ut
TT v/1 1T Wv3g

11 v/€

vz QT t/t
L0 174 0T INv3d

(wd) deams gg Aq uonds|yaq . (wo) uoneas |e3oL Aq uondapaq . NOILLYDO1 9NIav3ay
8 OI¥VYN3DS
60.1-d

Moday 153] peo Apmis uoneyjiqeyay a8pug VINQY



810¢ Isndny

T€ Jo 92 98ed

(wo) daamg gg Aq uondapaq .

L't

G5

ST

Tt

9't

T°Z

9'¢

0
T
60
Lo
ST
20
€0
80
'0-
60
€0-
80
10
)
60
L0
50
0
0
90
60
91
60
50
T
€1
5T
(wo) uoness je1o) Aq uonIayad .

v/€
/1
v/T
v/E
(445
/1
/€
T
v/1
v/€
(44"
v/T
v/
(4)"
v/1
v/€
T/t
v/T
v/€
(74"
v/T
/€
it
174"
v/€
Ut
/1

VS 043w

6 INv3d

8 INv3d

£ INV3d

9 WV34

S Wv3d

¥ Wv3d

€ Wv3d

¢ Nv3d

T Wv3g

NOILYJ01 ONIaV3IH

6 OI¥VN3DS

6041-d

Hoday 159 peo

Apms uoneyjqeyay s8pug VINGY



810¢ 1sndny
1€ JO £z 98ed VS 0Q3uN

90 v/€
80 v/T

ST INV3g
LA BN D S SR e AR S e,
2 ST tt
ST BB N R e S TR T T,
. A v/€
LEENE I vo- - DN NN R DR R e e e
i v/1 €T Wv3d

z0- 174 TT Wv3g
8¢ 1 /1
6 OIYVYN3DS
60.T-d

Hoday 3591 peoq Apms uoney|iqeyay a8pLg YINQY



8107 Isnsny

T€ J0 8¢ 93ed 1vS 0a3uy
L ueds z/1 91 ST Wv3ig
8 ueds z/1 8T 1 Wv3id
L ueds t/¢ v'C €T Wv3g
L ueds z/1 6'C 7T Nv3g
9 ueds z/t1 ST 1T NV3g
S ueds z/1 €T 0T Wv3g
9 ueds z/1 W4 6 Wv3g
S ueds 7/t 1€ 8 INV3d
S ueds z/1 1T L Wv3g
t ueds z/1 LT 9 AV3d
9'6'y ueds z/1 z S Wv3g
S ueds y/¢ pue uedsg/t 6T ¥ Wv3d
v ueds z/t1 6T € INv3g
S ueds y/¢ Lt (AN EL]
12 ueds p/¢ 6C T INV3g
[ IFTERTS uone’o (uoneis jeyo3 Aq) (wd) uonssyag XvIN
Alewwnsg
60/T-d

Moday 159) peoq Apmig uoney|iqeyay 98pug vINAY



ADMA Bridge Rehabilitation Study Load Test Report
P-1709

Loading Test

Figure 14 Bridge Facade During Loading
Figure 13 Loading {Scengrio 5) View

Figure 15 Labeled Points for Deflection Reading Figure 16 Labeled Points for Deflection Reading

Figure 17 Labeled Beam
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Figure 19 3D Modelling
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Appendix A

Request for Work Facilitation
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NOTES:

. SATELLITE IMAGERY WAS TAKEN IN JUNE,
2016.

. ALL TEMPORARY TRAFFIC SIGNS SHALL
CONFORM YO THE LATEST LIBNOR STANDARDS
ROAD EQUIPMENT (ROAD TRAFFIC SIGNS
FASICULE 2).
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